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Sched.cc

Method Name:

void sched::init()

Parameters:

rrc_interface_mac* rrc_

const sched_args_t& sched_cfg_

Functionality:

Initializes the radio resource control

- This is a protocol used between UE and base stations, defines states that a

UE can be in.

Initializes scheduler arguments and configuration

Brings in parameters rrc and sched cfg for use

Initializes first carrier scheduler

Returns:

void

Code:





Method Name:

int sched::reset()

Parameters:

none

Functionality:

- Resets the scheduler and clears current UEs

Returns:

0

Code:



Method Name:

int sched::cell_cfg()

Parameters:

const std::vector<sched_interface::cell_cfg_t>& cell_cfg

Functionality:

Resizes cell size to meet carrier requirements

Returns error is index of cell is out of range

Sets number of allowed carriers by the cell size for the scheduler

Sets up schedulers configuration based on cell size and allowed carriers

Returns:

SRSRAN_ERROR

0

Code:





Method Name:

int sched::ue_cfg()

Parameters:

uint16_t rnti

const sched_interface::ue_cfg_t& ue_cfg

Functionality:

Configures existing UE

Allows for configuration of new UE

Returns:

SRSRAN_SUCCESS

Code:



Method Name:

int sched::ue_rem()

Parameters:

uint16_t rnti

Functionality:

Removes UE from connection

Checks to see if UE count is over 0 and then removes that UE

Uses rnti to identify which UE to check and remove

Returns:

SRSRAN_ERROR

SRSRAN_SUCCESS

Code:



Method Name:

bool sched::ue_exists()

Parameters:

uint16_t rnti

Functionality:

Checks if any UE are connected

Returns:

True

False

Code:



Method Name:

void sched::phy_config_enabled()

Parameters:

uint16_t rnti

bool enabled

Functionality:

Enables physical layer connection

Returns:

void

Code:



Method Name:

int sched::bearer_ue_cfg()

Parameters:

uint16_t rnti

uint32_t lc_id

const sched_interface::ue_bearer_cfg_t& cfg_

Functionality:

Configures the UE for bearer splitting of the data

Returns:

Configuration for bearer split

Code:



Method Name:

int sched::bearer_ue_rem()

Parameters:

uint16_t rnti

uint32_t lc_id

Functionality:

Removes configuration for bearer splitting

Returns:

Int for removing bearer splitting

Code:



Method Name:

uint32_t sched::get_dl_buffer()

Parameters:

uint16_t rnti

Functionality:

Sets ret to adjust for RLC download data

Returns:

ret

Code:



Method Name:

uint32_t sched::get_ul_buffer()

Parameters:

uint16_t rnti

Functionality:

Sets ret to adjust for RLC upload data

Returns:

ret

Code:



Method Name:

int sched::dl_rlc_buffer_state()

Parameters:

uint16_t rnti

uint32_t lc_id

uint32_t tx_queue

uint32_t retx_queue

Functionality:

Gets current buffer state for RLC

Returns:

Download buffer state

Code:



Method Name:

int sched::dl_mac_buffer_state()

Parameters:

uint16_t rnti

uint32_t ce_code

uint32_t nof_cmds

Functionality:

Gets current buffer state for MAC layer

Returns:

MAC buffer state

Code:



Method Name:

int sched::dl_ack_info()

Parameters:

uint32_t tti_rx

uint16_t rnti

uint32_t enb_cc_idx

uint32_t tb_idx

bool ack

Functionality:

Sets ret to -1

Reassigns ret based on acknowledgement of UE

Returns:

ret

Code:



Method Name:

int sched::ul_crc_info()

Parameters:

uint32_t tti_rx

uint16_t rnti

uint32_t enb_cc_idx

bool crc

Functionality:

Gives sched class the UE upload crc information

Returns:

Upload crc information

Code:



Method Name:

int sched::dl_ri_info()

Parameters:

uint32_t tti

uint16_t rnti

uint32_t enb_cc_idx

uint32_t ri_value

Functionality:

Sets download radio information based on tti point

Returns:

Radio download information

Code:



Method Name:

int sched::dl_pmi_info()

Parameters:

uint32_t tti

uint16_t rnti

uint32_t enb_cc_idx

uint32_t pmi_value

Functionality:

Gets UE download pmi information

Returns:

Download pmi information

Code:



Method Name:

int sched::dl_cqi_info()

Parameters:

uint32_t tti

uint16_t rnti

uint32_t enb_cc_idx

uint32_t cqi_value

Functionality:

Gets download cqi information

Returns:

Download cqi information

Code:



Method Name:

int sched::dl_rach_info()

Parameters:

uint32_t enb_cc_idx

dl_sched_rar_info_t rar_info

Functionality:

Gets RACH info for downloading

Returns:

Download RACH information

Code:



Method Name:

int sched::ul_snr_info()

Parameters:

uint32_t tti_rx

uint16_t rnti

uint32_t enb_cc_idx

float snr

uint32_t ul_ch_code

Functionality:

Gets SNR information

Returns:

SNR information

Code:



Method Name:

int sched::ul_bsr()

Parameters:

uint16_t rnti

uint32_t lcg_id

uint32_t bsr

Functionality:

Gets buffer status for upload

Returns:

Upload buffer status

Code:



Method Name:

int sched::ul_buffer_add()

Parameters:

uint16_t rnti

uint32_t lcid

uint32_t bytes

Functionality:

Adds buffer to UE upload

Returns:

Bytes of buffer added

Code:



Method Name:

int sched::ul_phr()

Parameters:

uint16_t rnti

int phr

Functionality:

Get PHR information

Returns:

PHR information

Code:



Method Name:

int sched::ul_sr_info()

Parameters:

uint32_t tti

uint16_t rnti

Functionality:

Sets segment routing for upload

Returns:

Segment route information

Code:



Method Name:

void sched::set_dl_tti_mask()

Parameters:

uint8_t* tti_mask

uint32_t nof_sfs

Functionality:

Sets tti mask for download on first scheduler

Returns:

void

Code:



Method Name:

std::array<int, SRSRAN_MAX_CARRIERS> sched::get_enb_ue_cc_map()

Parameters:

uint16_t rnti

Functionality:

Set ret to -1 for inactive carriers

Fills cells with UEs

Adjusts ret to meet UE needs

Returns:

ret

Code:



Method Name:

std::array<bool, SRSRAN_MAX_CARRIERS> sched::get_scell_activation_mask()

Parameters:

uint16_t rnti

Functionality:

Finds UE carriers

Adds scheduler cell mask to each UE carrier

Returns:

Scheduler cell masks

Code:



Method Name:

int sched::dl_sched()

Parameters:

uint32_t tti_tx_dl

uint32_t enb_cc_idx

sched_interface::dl_sched_res_t& sched_result

Functionality:

Checks download for configuration

Checks for base station carrier indexing outside of schedulers carrier size

Sets tti receive to tti transmit minus base station transmit delay

Sets new tti to tti receive

Get scheduler result

Returns:

0

Code:





Method Name:

int sched::ul_sched()

Parameters:

uint32_t tti

uint32_t enb_cc_idx

srsenb::sched_interface::ul_sched_res_t& sched_result

Functionality:

Checks upload for configuration

Checks for base station carrier indexing outside of schedulers carrier size

Sets tti receive to tti transmit minus base station transmit delay and HARQ

download delay

Sets new tti to tti receive

Get scheduler result

Returns:

0

SRSRAN_SUCCESS

Code:





Method Name:

void sched::new_tti()

Parameters:

tti_point tti_rx

Functionality:

Sets last tti to tti receive if tti receive is larger

Generates scheduler results for all carriers if not generated

Returns:

void

Code:



Method Name:

bool sched::is_generated() const

Parameters:

srsran::tti_point tti_rx

uint32_t enb_cc_idx

Functionality:

Checks for generated scheduler tti result

Returns:

Scheduler tti result

Code:



Method Name:

int sched::ue_db_access_locked()

Parameters:

uint16_t rnti

Func&& f

const char* func_name

bool log_fail

Functionality:

Accesses UE database elements in read only fashion

Returns:

SRSRAN_ERROR

SRSRAN_SUCCESS

Code:





Sched_carrier.cc

Method Name:

void bc_sched::dl_sched()

Parameters:

sf_sched* tti_sched

Functionality:

Sets current tti to tti download transmit

Sets carrier aggregation level to 2

Activates/deactivates system information windows

Allocates DCIs and RBGs for each system information block

Allocates paging

Returns:

void

Code:





Method Name:

void bc_sched::update_si_windows()

Parameters:

sf_sched* tti_sched

Functionality:

Gets tti download transmit

Gets current system function index

Gets current system function number

Checks for system information block data

Adjusts window to ensure SIBs are always in window

Returns:

void

Code:





Method Name:

void bc_sched::alloc_sibs(sf_sched* tti_sched)

Parameters:

sf_sched* tti_sched

Functionality:

Checks that SIBs are in window

Check for subframe index is correct for SIB transmission

Attempt PDSCH grants with increasing number of RBGs

Sets ret accordingly

Returns:

void

Code:





Method Name:

void bc_sched::alloc_paging()

Parameters:

sf_sched* tti_sched

Functionality:

Checks for pending paging message

Checks for scheduler space

Adjusts ret

Returns:

void

Code:



Method Name:

void bc_sched::reset()

Parameters:

none

Functionality:

Clears all SIBs

Returns:

void

Code:



Method Name:

alloc_result ra_sched::allocate_pending_rar()

Parameters:

sf_sched* tti_sched

const pending_rar_t& rar

uint32_t& nof_grants_alloc

Functionality:

Adjusts ret based on RBGs

Returns:

ret

Code:



Method Name:

void ra_sched::dl_sched()

Parameters:

sf_sched* tti_sched

Functionality:

Sets aggregation level to 2

Discards RAR for case where it is outside window

Schedules RAR for case where in window

Returns:

void

Code:





Method Name:

int ra_sched::dl_rach_info()

Parameters:

dl_sched_rar_info_t rar_info

Functionality:

Logs all RAR information

Sets ra_rnti

Looks for pending RAR with same ra_rnti

Returns:

SRSRAN_SUCCESS

SRSRAN_ERROR



Code:



Method Name:

void ra_sched::ul_sched()

Parameters:

sf_sched* sf_dl_sched

sf_sched* sf_msg3_sched

Functionality:

Schedules msg3 grants for upload on allocated RARs

Returns:

void

Code:



Method Name:

void ra_sched::reset()

Parameters:

none

Functionality:

Clears pending RARs

Returns:

void

Code:



Method Name:

void sched::carrier_sched::reset()

Parameters:

none

Functionality:

Calls ra and bc sched reset

Returns:

void

Code:



Method Name:

void sched::carrier_sched::carrier_cfg()

Parameters:

const sched_cell_params_t& cell_params_

Functionality:

Fully sets carrier schedulers

Initializes bc and ra schedulers

Sets up data scheduling algorithms

Initiates the tti scheduler for each tti

Returns:

void

Code:





Method Name:

void sched::carrier_sched::set_dl_tti_mask()

Parameters:

uint8_t* tti_mask

uint32_t nof_sfs

Functionality:

Assigns masks to tti

Returns:

void

Code:



Method Name:

const cc_sched_result& sched::carrier_sched::generate_tti_result()

Parameters:

tti_point tti_rx

Functionality:

Checks for active download

Refreshes UE internal vectors and subframe vars

Schedule PHICH

If download is active:

Schedule broadcast data

Schedule RAR

Schedule msg3

Prioritize PDCCH scheduling for DL and UL data in a RoundRobin fashion

Schedule download user data

Select the winner DCI allocation combination, store all the scheduling results

Reset UE harq pending acknowledge state, clean-up blocked PIDs

Returns:

Cc scheduling results



Code:





Method Name:

void sched::carrier_sched::alloc_dl_users()

Parameters:

sf_sched* tti_result

Functionality:

Checks for mask

Checks for case of 6 PRBs and does not transmit if PRACH is involved

Calls download scheduler metric to fill RB grid

Returns:

void

Code:



Method Name:

int sched::carrier_sched::alloc_ul_users()

Parameters:

sf_sched* tti_sched

Functionality:

Calls scheduler for upload data

Returns:

SRSRAN_SUCCESS

Code:



Method Name:

sf_sched* sched::carrier_sched::get_sf_sched()

Parameters:

tti_point tti_rx

Functionality:

Assigns ret based on tti receive

Returns:

ret

Code:



Method Name:

const sf_sched_result* sched::carrier_sched::get_sf_result() const

Parameters:

tti_point tti_rx

Functionality:

Schedule results from tti receive

Returns:

prev_sched_results->get_sf(tti_rx)

Code:



Method Name:

int sched::carrier_sched::dl_rach_info()

Parameters:

dl_sched_rar_info_t rar_info

Functionality:

Returns random access scheduler pointer based on RAR information

Returns:

ra_sched_ptr->dl_rach_info(rar_info)

Code:



sched_grid.cc

Method Name:

void sf_sched_result::new_tti()

Parameters:

tti_point tti_rx_

Functionality:

Assigns tti_rx

Clears cc

Returns:

void

Code:



Method Name:

bool sf_sched_result::is_ul_alloc() const

Parameters:

uint16_t rnti

Functionality:

Checks for rnti equalization on download

Returns:

True

False

Code:



Method Name:

bool sf_sched_result::is_dl_alloc() const

Parameters:

uint16_t rnti

Functionality:

Checks for RNTI equalization on upload

Returns:

True

False

Code:



Method Name:

void sched_result_ringbuffer::set_nof_carriers()

Parameters:

uint32_t nof_carriers_

Functionality:

Sets number of carriers

Resizes base station cc list based on number of carriers

Returns:

void

Code:



Method Name:

void sched_result_ringbuffer::new_tti()

Parameters:

srsran::tti_point tti_rx

Functionality:

Gets res from scheduler results and assigns new tti receive

Returns:

void

Code:



Method Name:

void sf_grid_t::init()

Parameters:

const sched_cell_params_t& cell_params_

Functionality:

Resizes masks for download and upload

Sets cc configuration

Sets number of rbgs

Compute reserved PRBs for CQI, SR and HARQ-ACK, and store it in a bitmask

Returns:

void

Code:



Method Name:

void sf_grid_t::new_tti()

Parameters:

tti_point tti_rx_

Functionality:

Resets masks

Reserve PRBs for PUCCH

Reserve PRBs for PRACH

Allocates tti for PDCCH

Returns:

void

Code:



Method Name:

alloc_result sf_grid_t::alloc_dl()

Parameters:

uint32_t aggr_idx

alloc_type_t alloc_type

rbgmask_t alloc_mask

sched_ue* user

bool has_pusch_grant

Functionality:

Allocates CCEs and RBs for the given mask and allocation type

Checks RBG collision

Allocate DCI in PDCCH

Allocates RBGs

Returns:

alloc_result::success

alloc_result::no_cch_space

alloc_result::sch_collision

Code:





Method Name:

alloc_result sf_grid_t::alloc_dl_ctrl()

Parameters:

uint32_t aggr_idx

rbg_interval rbg_range

alloc_type_t alloc_type

Functionality:

Allocates CCEs and RBs for control allocs

It allocates RBs in a continuous manner

Setup rbg_range starting from left

allocate DCI and RBGs

Returns:

alloc_result::other_cause

alloc_result::sch_collision

alloc_dl(aggr_idx, alloc_type, new_mask)

Code:





Method Name:

alloc_result sf_grid_t::alloc_dl_data()

Parameters:

sched_ue* user

const rbgmask_t& user_mask

bool has_pusch_grant

Functionality:

Allocates CCEs and RBs for a user DL data alloc

Returns:

ret

Code:



Method Name:

alloc_result sf_grid_t::alloc_ul_data()

Parameters:

sched_ue* user

prb_interval alloc

bool needs_pdcch

bool strict

Functionality:

Checks not exceeding mask length

Checks for collision

Generate PDCCH except for RAR and non-adaptive retx

Sets upload mask

Returns:

alloc_result::no_sch_space

alloc_result::sch_collision

alloc_result::no_cch_space

alloc_result::success

Code:





Method Name:

bool sf_grid_t::reserve_dl_rbgs()

Parameters:

uint32_t start_rbg

uint32_t end_rbg

Functionality:

Fills download mask

Returns:

True

Code:



Method Name:

void sf_grid_t::rem_last_alloc_dl()

Parameters:

rbg_interval rbgs

Functionality:

Checks for empty grid

Sets download mask

Returns:

void

Code:



Method Name:

alloc_result sf_grid_t::reserve_ul_prbs()

Parameters:

prb_interval alloc

bool strict

Functionality:

Checks upload mask size

Fills new mask for upload

Returns:

alloc_result::invalid_grant_params

reserve_ul_prbs(newmask, strict)

Code:



Method Name:

alloc_result sf_grid_t::reserve_ul_prbs()

Parameters:

const prbmask_t& prbmask

bool strict

Functionality:

Sets ret

Sets upload mask

Returns:

ret

Code:



Method Name:

bool sf_grid_t::find_ul_alloc() const

Parameters:

uint32_t L

prb_interval* alloc

Functionality:

Finds a range of L contiguous PRBs that are empty

L Size of the requested UL allocation in PRBs

alloc Found allocation. It is guaranteed that 0 <= alloc->L <= L

Returns true if the requested allocation of size L was strictly met

Returns:

True

False

Code:





Method Name:

void sf_sched::init()

Parameters:

const sched_cell_params_t& cell_params_

Functionality:

Sets cc configuration

Sets max for msg3 PRBs

Returns:

void

Code:



Method Name:

void sf_sched::new_tti()

Parameters:

tti_point tti_rx_

sf_sched_result* cc_results_

Functionality:

Resets internal state

Setup first prb to be used for msg3 allocation

Account for potential PRACH allocation

Returns:

void

Code:



Method Name:

bool sf_sched::is_dl_alloc() const

Parameters:

uint16_t rnti

Functionality:

Returns and download allocation information

Returns:

std::any_of(data_allocs.begin(), data_allocs.end(), [rnti](const dl_alloc_t& u) {

return u.rnti == rnti; })

Code:



Method Name:

bool sf_sched::is_ul_alloc() const

Parameters:

uint16_t rnti

Functionality:

Returns and upload allocation information

Returns:

std::any_of(ul_data_allocs.begin(), ul_data_allocs.end(), [rnti](const ul_alloc_t&

u) { return u.rnti == rnti; })

Code:



Method Name:

alloc_result sf_sched::alloc_sib()

Parameters:

uint32_t aggr_lvl

uint32_t sib_idx

uint32_t sib_ntx

rbg_interval rbgs

Functionality:

Checks for full broadcast allocations

Allocate SIB RBGs and PDCCH

Generate DCI for SIB

Allocates SIBs

Returns:

Alloc_result::no_grant_space

Ret

Alloc_result::invalid_coderate

alloc_result::success

Code:





Method Name:

alloc_result sf_sched::alloc_paging()

Parameters:

uint32_t aggr_lvl

uint32_t paging_payload

rbg_interval rbgs

Functionality:

Checks for full broadcast allocations

Allocates paging RBGs and PDCCH

Generates DCI for Paging message

Allocates paging

Returns:

Alloc_result::no_grant_space

Ret

Alloc_result::invalid_coderate

alloc_result::success

Code:





Method Name:

alloc_result sf_sched::alloc_rar()

Parameters:

uint32_t aggr_lvl

const pending_rar_t& rar

rbg_interval rbgs

uint32_t nof_grants

Functionality:

Sets number of PRBs for msg3

Checks for max RAR allocations

Sets RAR buffer

Sets total number of PRBs for upload

Checks if there is enough space for Msg3

Allocates RBGs and PDCCH

Generates DCI for RAR

Allocates RAR

Returns:

Alloc_result::no_grant_space

Ret

Alloc_result::invalid_coderate



alloc_result::sch_collision

Code:



Method Name:

bool is_periodic_cqi_expected()

Parameters:

const sched_interface::ue_cfg_t& ue_cfg

tti_point tti_tx_ul

Functionality:

Checks for expected cqi

Returns:

True

False

Code:



Method Name:

alloc_result sf_sched::alloc_dl_user()

Parameters:

sched_ue* user

const rbgmask_t& user_mask

uint32_t pid

Functionality:

Checks for full download allocation data

Checks for not assigning multiple harqs to one user

Checks for UE carrier

Checks for PDSCH enabled on UE

Check if allocation would cause segmentation

Checks for allocation for DCI format

Checks for PUSCH grant

Check if there is space in the PUCCH for HARQ ACKs

Try to allocate RBGs, PDCCH, and PUCCH

Returns:

Alloc_result::no_grant_space

Alloc_result::no_rnti_opportunity



Alloc_result::invalid_grant_params

Alloc_result::no_cch_space

Ret

alloc_result::success

Code:





Method Name:

alloc_result sf_sched::alloc_ul()

Parameters:

sched_ue* user

prb_interval alloc

ul_alloc_t::type_t alloc_type

bool is_msg3

int msg3_mcs

Functionality:

Check for max upload allocations

Checks for multiples upload grants case

Check for collision with measGap

Allocate RBGs and DCI space

Returns:

Alloc_result::no_grant_space

Alloc_result::no_rnti_opportunity

Alloc_result::invalid_grant_params

Ret



alloc_result::success

Code:



Method Name:

alloc_result sf_sched::alloc_ul_user()

Parameters:

sched_ue* user

prb_interval alloc

Functionality:

check whether adaptive/non-adaptive retx/newtx

Returns:

alloc_ul(user, alloc, alloc_type, h->is_msg3())

Code:



Method Name:

alloc_result sf_sched::alloc_phich()

Parameters:

sched_ue* user

Functionality:

Set up PHICH

Check for max PHICH allocations

Check user supports carrier

Assign HARQ

Indicate PHICH acknowledgment if needed

Returns:

Alloc_result::no_grant_space

Alloc_result::no_rnti_opportunity

alloc_result::success

Code:





Method Name:

void sf_sched::set_dl_data_sched_result()

Parameters:

const sf_cch_allocator::alloc_result_t& dci_result,

sched_interface::dl_sched_res_t* dl_result

sched_ue_list& ue_list

Functionality:

Assign NCCE/L

Generate DCI Format1/2/2A

Assigns user data

Generates user download DCI

Prints Resulting DL Allocation

Returns:

void

Code:





Method Name:

uci_pusch_t is_uci_included()

Parameters:

const sf_sched* sf_sched

const sf_sched_result& other_cc_results

const sched_ue* user

uint32_t current_enb_cc_idx

Functionality:

Finds eNB CC Idex that currently holds UCI

Check if UCI needs to be allocated

Check if CQI is pending for this CC

Check if DL alloc is pending

If UL grant allocated in current carrier

Returns:

UCI_PUSCH_NONE

Uci_alloc

Code:







Method Name:

void sf_sched::set_ul_sched_result()

Parameters:

const sf_cch_allocator::alloc_result_t& dci_result

sched_interface::ul_sched_res_t* ul_result

sched_ue_list& ue_list

Functionality:

Set UL data DCI locs and format

Checks if UCI is encoded in the current carrier

Generate DCI Format 1A

Print Resulting UL Allocation

Returns:

void

Code:







Method Name:

alloc_result sf_sched::alloc_msg3()

Parameters:

sched_ue* user

const sched_interface::dl_sched_rar_grant_t& rargrant

Functionality:

Derive PRBs from allocated RAR grants

Sets allocation results ret

Allocates msg3s

Returns:

ret

Code:



Method Name:

void sf_sched::generate_sched_results()

Parameters:

sched_ue_list& ue_db

Functionality:

Resume UL HARQs with pending retxs that did not get allocated

Picks one of the possible DCI masks

Register final CFI

Generate DCI formats and fill sched_result structs

Stores remaining sf_sched results for this TTI

Returns:

void

Code:





Method Name:

uint32_t sf_sched::get_nof_ctrl_symbols() const

Parameters:

none

Functionality:

Gets CFI from number of prbs

Returns:

tti_alloc.get_cfi() + ((cc_cfg->cfg.cell.nof_prb <= 10) ? 1 : 0)

Code:



sched_helpers.cc

Method Name:

static srslog::basic_logger& get_mac_logger()

Parameters:

none

Functionality:

Sets MAC logger

Returns:

mac_logger

Code:



Method Name:

const char* to_string_short(s)

Parameters:

rsran_dci_format_t dcifmt

Functionality:

Sets all DCI formats

Returns:

0

1

1A

1B

2

2A

2B

unknown

Code:





Method Name:

void fill_dl_cc_result_info()

Parameters:

custom_mem_buffer& strbuf

const dl_sched_data_t& data

Functionality:

Sets first CE

Sets up CC result information for transfer

Returns:

void

Code:



Method Name:

void fill_dl_cc_result_debug()

Parameters:

custom_mem_buffer& strbuf

const dl_sched_data_t& data

Functionality:

Checks number of PDU elements

Sets string format for DCI

Returns:

void

Code:



Method Name:

void log_dl_cc_results()

Parameters:

srslog::basic_logger& logger

uint32_t enb_cc_idx

const sched_interface::dl_sched_res_t& result

Functionality:

Checks for logger enabled

Buffers logger information

Buffers logger debug

Logs PDU payload

Logs MAC CEs

Returns:

void

Code:





Method Name:

void log_phich_cc_results()

Parameters:

srslog::basic_logger& logger

uint32_t enb_cc_idx,

const sched_interface::ul_sched_res_t& result

Functionality:

Sets up PHICH

Sets up PHICH allocation information

Returns:

void

Code:



Method Name:

prb_interval prb_interval::rbgs_to_prbs()

Parameters:

cconst rbg_interval& rbgs

uint32_t cell_nof_prb

Functionality:

Sets PRB interval

Returns:

prb_interval{rbgs.start() * P, std::min(rbgs.stop() * P, cell_nof_prb)}

Code:



Method Name:

rbg_interval rbg_interval::rbgmask_to_rbgs()

Parameters:

const rbgmask_t& mask

Functionality:

Builds rbg interval

Returns:

rbg_interval

Code:



Method Name:

prb_interval prb_interval::riv_to_prbs()

Parameters:

uint32_t riv

uint32_t nof_prbs

int nof_vrbs

Functionality:

Sets number of VRBs

Returns:

{rb_start, rb_start + l_crb}

Code:



Method Name:

bool is_contiguous()

Parameters:

const rbgmask_t& mask

Functionality:

Checks if RBG is contiguous

Returns:

True

False

Code:



Method Name:

sched_cell_params_t::dl_nof_re_table generate_nof_re_table()

Parameters:

const srsran_cell_t& cell

Functionality:

Generates number of RE tables

Builds all RE scheduler tables

Returns:

table

Code:



Method Name:

sched_cell_params_t::dl_lb_nof_re_table get_lb_nof_re_x_prb()

Parameters:

const sched_cell_params_t::dl_nof_re_table& table

Functionality:

Adjusts ret for table size

Sets PRB RE vector

Transforms vector from table size

Returns:

ret

Code:





Method Name:

void sched_cell_params_t::regs_deleter::operator()()

Parameters:

srsran_regs_t* p

Functionality:

Deletes all srsRAN regulations

Returns:

void

Code:



Method Name:

bool sched_cell_params_t::set_cfg()

Parameters:

uint32_t enb_cc_idx_

const sched_interface::cell_cfg_t& cfg_

const sched_interface::sched_args_t& sched_args

Functionality:

Checks basic cell configuration

Checks if PUSCH has space for msg3

Checks if PRACH fits in PUSCH + PUCCH space

Sets scheduler parameters

Initializes regs

Computes Common locations for DCI for each CFI

Computes UE locations for RA-RNTI

precompute number of cces in PDCCH for each CFI

Configures PUCCH struct for position derivation

Returns:

True

False



Code:





Method Name:

uint32_t sched_cell_params_t::get_dl_lb_nof_re() const

Parameters:

tti_point tti_tx_dl

uint32_t nof_prbs_alloc

Functionality:

Ensures that allocated PRBs does not exceed number of PRBs

Gets number of REs

Returns:

0

nof_re

Code:



Method Name:

uint32_t sched_cell_params_t::get_dl_nof_res() const

Parameters:

srsran::tti_point tti_tx_dl

const srsran_dci_dl_t& dci

uint32_t cfi

Functionality:

Ensures CFI is correct

Checks number of REs from RE table

Returns:

nof_re

Code:



Method Name:

cce_frame_position_table generate_cce_location_table()

Parameters:

uint16_t rnti

const sched_cell_params_t& cell_cfg

Functionality:

Generate allowed CCE locations

Returns:

dci_locations

Code:



Method Name:

void generate_cce_location()

Parameters:

srsran_regs_t* regs_

cce_cfi_position_table& locations

uint32_t cfi

uint32_t sf_idx

uint16_t rnti

Functionality:

Gets DCI location

Saves location in a different format

Returns:

void

Code:





Method Name:

uint32_t get_aggr_level()

Parameters:

uint32_t nof_bits

uint32_t dl_cqi

uint32_t max_aggr_lvl

uint32_t cell_nof_prb

bool use_tbs_index_alt

Functionality:

Sets max level to min of l_max and l_aggr_max

Returns:

l

Code:





Method Name:

int check_ue_cfg_correctness()

Parameters:

const sched_interface::ue_cfg_t& ue_cfg

Functionality:

In case of CA, CQI configs must exist and cannot collide in the PUCCH

Sets ret based on CC list size

Checks UE and CC configuration

Returns:

ret

Code:





Method Name:

const char* to_string()

Parameters:

sched_interface::ue_bearer_cfg_t::direction_t dir

Functionality:

Sets UE bearer configuration messages

Returns:

Idle

Bi-dir

DL

UL

unrecognized direction

Code:



sched_ue.cc

Method Name:

sched_ue::sched_ue():logger(srslog::fetch_basic_logger("MAC"))

Parameters:

uint16_t rnti_

const std::vector<sched_cell_params_t>& cell_list_params_

const ue_cfg_t& cfg_

Functionality:

Sets up rnti and cell configurations

Returns:

none

Code:



Method Name:

void sched_ue::set_cfg()

Parameters:

const ue_cfg_t& cfg_

Functionality:

for the first configured cc, set it as primary cc

updates configuration

updates bearer cfgs

updates ue cells

Checks for correct UE configuration

Returns:

void

Code:





Method Name:

void sched_ue::new_subframe()

Parameters:

tti_point tti_rx

uint32_t enb_cc_idx

Functionality:

Sets current tti to tti receive

Checks for cc cells configuration

Returns:

void

Code:



Method Name:

void sched_ue::set_bearer_cfg()

Parameters:

uint32_t lc_id

const bearer_cfg_t& cfg_

Functionality:

Configures UE bearers

Configures LC id

Returns:

void

Code:



Method Name:

void sched_ue::rem_bearer()

Parameters:

uint32_t lc_id

Functionality:

Configures UE bearers from LC id

Returns:

void

Code:



Method Name:

void sched_ue::phy_config_enabled()

Parameters:

tti_point tti_rx

bool enabled

Functionality:

Enables physical layer configuration

Returns:

void

Code:



Method Name:

void sched_ue::ul_buffer_state()

Parameters:

uint8_t lcg_id

uint32_t bsr

Functionality:

Set lch handler for upload from buffer state

Returns:

void

Code:



Method Name:

void sched_ue::ul_buffer_add()

Parameters:

uint8_t lcid

uint32_t bytes

Functionality:

Adds buffer for lch handler for upload

Returns:

void

Code:



Method Name:

void sched_ue::ul_phr()

Parameters:

int phr

Functionality:

Sets phr for configured cells

Returns:

void

Code:



Method Name:

void sched_ue::dl_buffer_state()

Parameters:

uint8_t lc_id

uint32_t tx_queue

uint32_t retx_queue

Functionality:

Sets download buffer state

Returns:

void

Code:



Method Name:

void sched_ue::mac_buffer_state()

Parameters:

uint32_t ce_code

uint32_t nof_cmds

Functionality:

Sets mac layer buffer state

Returns:

void

Code:



Method Name:

void sched_ue::set_sr()

Parameters:

none

Functionality:

Sets SR

Returns:

void

Code:



Method Name:

void sched_ue::unset_sr()

Parameters:

none

Functionality:

Unsets SR

Returns:

void

Code:



Method Name:

tti_point prev_meas_gap_start()

Parameters:

tti_point tti

uint32_t period

uint32_t offset

Functionality:

Gets tti point

Returns:

tti_point{static_cast<uint32_t>(floor(static_cast<float>((tti - offset).to_uint()) /

period)) * period + offset}

Code:



Method Name:

tti_point next_meas_gap_start()

Parameters:

tti_point tti

uint32_t period

uint32_t offset

Functionality:

Gets previous measured gap

Returns:

prev_meas_gap_start(tti, period, offset) + period

Code:



Method Name:

tti_point nearest_meas_gap()

Parameters:

tti_point tti

uint32_t period

uint32_t offset

Functionality:

Gets tti point

Returns:

tti_point{static_cast<uint32_t>(round(static_cast<float>((tti - offset).to_uint()) /

period)) * period + offset}

Code:



Method Name:

bool sched_ue::pdsch_enabled() const

Parameters:

srsran::tti_point tti_rx

uint32_t enb_cc_idx

Functionality:

Check CC index is correct

Checks measGap collision

disables TTIs that lead to PDCCH/PDSCH or respective ACKs to fall in measGap

Returns:

True

False

Code:



Method Name:

bool sched_ue::pusch_enabled() const

Parameters:

tti_point tti_rx

uint32_t enb_cc_idx

bool needs_pdcch

Functionality:

Checks CC index

Check measGap collision

disable TTIs that leads to PUSCH tx or PHICH rx falling in measGap

disable TTIs which respective PDCCH falls in measGap (in case PDCCH is

needed)

Returns:

True

False

Code:





Method Name:

int sched_ue::set_ack_info()

Parameters:

tti_point tti_rx

uint32_t enb_cc_idx

uint32_t tb_idx

bool ack

Functionality:

Gets download acknowledgement

Returns:

tbs_acked

Code:



Method Name:

void sched_ue::set_ul_crc()

Parameters:

tti_point tti_rx

uint32_t enb_cc_idx

bool crc_res

Functionality:

Gets upload CRC

Returns:

void

Code:



Method Name:

void sched_ue::set_dl_ri()

Parameters:

tti_point tti_rx

uint32_t enb_cc_idx

uint32_t ri

Functionality:

Sets download RI

Returns:

void

Code:



Method Name:

void sched_ue::set_dl_pmi(t)

Parameters:

ti_point tti_rx

uint32_t enb_cc_idx

uint32_t pmi

Functionality:

Sets download PMI

Returns:

void

Code:



Method Name:

void sched_ue::set_dl_cqi()

Parameters:

tti_point tti_rx

uint32_t enb_cc_idx

uint32_t cqi

Functionality:

Sets download CQI

Returns:

void

Code:



Method Name:

void sched_ue::set_ul_snr()

Parameters:

tti_point tti_rx

uint32_t enb_cc_idx

float snr

uint32_t ul_ch_code

Functionality:

Sets upload SNR

Returns:

void

Code:



Method Name:

tbs_info sched_ue::allocate_new_dl_mac_pdu()

Parameters:

sched::dl_sched_data_t* data

dl_harq_proc* h

const rbgmask_t& user_mask

tti_point tti_tx_dl

uint32_t enb_cc_idx

Uint32_t cfi

uint32_t tb

Functionality:

Allocate MAC PDU (subheaders, CEs, and SDUS)

Allocate DL UE Harq

Gets tb information

Returns:

tb_info

Code:





Method Name:

int sched_ue::generate_dl_dci_format()

Parameters:

uint32_t pid

sched_interface::dl_sched_data_t* data

tti_point tti_tx_dl

uint32_t enb_cc_idx

uint32_t cfi

const rbgmask_t& user_mask

Functionality:

Set common DCI fields

Sets DCI format

If allocation successful, encode TPC

Returns:

tbs_bytes

Code:





Method Name:

int sched_ue::generate_format1a()

Parameters:

uint32_t pid

sched_interface::dl_sched_data_t* data

tti_point tti_tx_dl

uint32_t enb_cc_idx

uint32_t cfi

const rbgmask_t& user_mask

Functionality:

Generates format 1a for DCI

Returns:

generate_format1_common(pid, data, tti_tx_dl, enb_cc_idx, cfi, user_mask)

Code:





Method Name:

int sched_ue::generate_format1_common()

Parameters:

uint32_t pid

sched_interface::dl_sched_data_t* data

tti_point tti_tx_dl

uint32_t enb_cc_idx

uint32_t cfi

const rbgmask_t& user_mask

Functionality:

Generates format 1 common for DCI

Returns:

tbinfo.tbs_bytes

Code:





Method Name:

int sched_ue::generate_format1()

Parameters:

uint32_t pid

sched_interface::dl_sched_data_t* data

tti_point tti_tx_dl

uint32_t enb_cc_idx

uint32_t cfi

const rbgmask_t& user_mask

Functionality:

Gets mask for format 1

Returns:

generate_format1_common(pid, data, tti_tx_dl, enb_cc_idx, cfi, user_mask)

Code:



Method Name:

tbs_info sched_ue::compute_mcs_and_tbs()

Parameters:

uint32_t enb_cc_idx

tti_point tti_tx_dl

uint32_t nof_alloc_prbs

uint32_t cfi

const srsran_dci_dl_t& dci

Functionality:

Calculate exact number of RE for this PRB allocation

Compute MCS+TBS

Returns:

tb

Code:





Method Name:

int sched_ue::generate_format2a()

Parameters:

uint32_t pid

sched_interface::dl_sched_data_t* data

tti_point tti_tx_dl

uint32_t enb_cc_idx

uint32_t cfi

const rbgmask_t& user_mask

Functionality:

Generates a Format2a DCI

Fill DCI TB dedicated fields

Sets up tb buffers

Returns:

ret

Code:







Method Name:

int sched_ue::generate_format2()

Parameters:

uint32_t pid

sched_interface::dl_sched_data_t* data

tti_point tti_tx_dl

uint32_t enb_cc_idx

uint32_t cfi

const rbgmask_t& user_mask

Functionality:

Generates a Format2 DCI

Call Format 2a (common)

Compute precoding information

Returns:

ret

Code:





Method Name:

int sched_ue::generate_format0()

Parameters:

sched_interface::ul_sched_data_t* data

tti_point tti_tx_ul

uint32_t enb_cc_idx

prb_interval alloc

bool needs_pdcch

srsran_dci_location_t dci_pos

int explicit_mcs

uci_pusch_t uci_type

Functionality:

Get CQI request

Set DCI position

Get new transmit

Reduce MCS to fit UCI if transmitted in this grant

Add the RE for CQI report

Recompute again the MCS and TBS with the new spectral efficiency

If Msg3 set different number of retx

Un-trigger the SR if data is allocated



If there are no RE available for ULSCH but there is UCI to transmit, allocate

PUSCH because resources have been reserved already and in CA it will be used to

ACK other carriers

Returns:

tbinfo.tbs_bytes

Code:







Method Name:

uint32_t sched_ue::get_max_retx()

Parameters:

none

Functionality:

Gets max retx

Returns:

cfg.maxharq_tx

Code:



Method Name:

bool sched_ue::needs_cqi()

Parameters:

uint32_t tti

uint32_t enb_cc_idx

bool will_send

Functionality:

Sets ret to false

Sets ret to true if configuration is met

Returns:

ret(true/false)

Code:



Method Name:

rbg_interval sched_ue::get_required_dl_rbgs()

Parameters:

uint32_t enb_cc_idx

Functionality:

Allocates given PRBs

Gets min and max pending PRBs

Returns:

{min_pending_rbg, max_pending_rbg}

Code:



Method Name:

uint32_t sched_ue::get_pending_dl_bytes()

Parameters:

uint32_t enb_cc_idx

Functionality:

Gets requested download bytes

Returns:

get_requested_dl_bytes(enb_cc_idx).stop()

Code:



Method Name:

srsran::interval<uint32_t> sched_ue::get_requested_dl_bytes()

Parameters:

uint32_t enb_cc_idx

Functionality:

Set Maximum boundary for CC cells

Add pending CEs

Wait for SRB0 data to be available for Msg4 before scheduling the ConRes CE

Add pending data in remaining RLC buffers

Set Minimum boundary

Returns:

{min_data, max_data}

Code:





Method Name:

uint32_t sched_ue::get_pending_dl_rlc_data() const

Parameters:

none

Functionality:

Get pending RLC DL data in RLC buffers

Returns:

lch_handler.get_dl_tx_total()

Code:



Method Name:

uint32_t sched_ue::get_expected_dl_bitrate() const

Parameters:

uint32_t enb_cc_idx

int nof_rbgs

Functionality:

Gets tti duration in ms for download

Returns:

tbs / tti_duration_ms

Code:



Method Name:

uint32_t sched_ue::get_expected_ul_bitrate() const

Parameters:

uint32_t enb_cc_idx

int nof_prbs

Functionality:

Get tti duration in ms for upload

Returns:

tbs / tti_duration_ms

Code:



Method Name:

uint32_t sched_ue::get_pending_ul_old_data()

Parameters:

uint32_t enb_cc_idx

Functionality:

Get pending upload data

Returns:

pending_data

Code:



Method Name:

uint32_t sched_ue::get_pending_ul_old_data()

Parameters:

none

Functionality:

Returns the total of all TB bytes allocated to UL HARQs

Returns:

pending_ul_data

Code:



Method Name:

uint32_t sched_ue::get_pending_ul_data_total()

Parameters:

tti_point tti_tx_ul

int this_enb_cc_idx

Functionality:

Gets pending data from upload

Returns:

512

128

pending_data

Code:





Method Name:

uint32_t sched_ue::get_pending_ul_new_data()

Parameters:

tti_point tti_tx_ul

int this_enb_cc_idx

Functionality:

Subtract all the UL data already allocated in the UL harqs

Gets pending data

Returns:

pending_data

Code:



Method Name:

uint32_t sched_ue::get_required_prb_ul()

Parameters:

uint32_t enb_cc_idx

uint32_t req_bytes

Functionality:

Gets upload required PRBs

Returns:

srsenb::get_required_prb_ul(cells[enb_cc_idx], req_bytes)

Code:



Method Name:

bool sched_ue::is_sr_triggered()

Parameters:

none

Functionality:

Checks if SR is triggered

Returns:

sr(true/false)

Code:



Method Name:

dl_harq_proc* sched_ue::get_pending_dl_harq()

Parameters:

tti_point tti_tx_dl

uint32_t enb_cc_idx

Functionality:

Gets HARQ process with oldest pending retx

Returns:

cells[enb_cc_idx].harq_ent.get_pending_dl_harq(tti_tx_dl)

nullptr

Code:



Method Name:

dl_harq_proc* sched_ue::get_empty_dl_harq()

Parameters:

tti_point tti_tx_dl

uint32_t enb_cc_idx

Functionality:

Gets empty HARQ process

Returns:

cells[enb_cc_idx].harq_ent.get_empty_dl_harq(tti_tx_dl)

nullptr

Code:



Method Name:

ul_harq_proc* sched_ue::get_ul_harq()

Parameters:

tti_point tti_tx_ul

uint32_t enb_cc_idx

Functionality:

Gets upload HARQ process

Returns:

cells[enb_cc_idx].harq_ent.get_ul_harq(tti_tx_ul)

nullptr

Code:



Method Name:

const dl_harq_proc& sched_ue::get_dl_harq() const

Parameters:

uint32_t idx

uint32_t enb_cc_idx

Functionality:

Gets download harq

Returns:

cells[enb_cc_idx].harq_ent.dl_harq_procs()[idx]

Code:



Method Name:

std::pair<bool, uint32_t> sched_ue::get_active_cell_index() const

Parameters:

uint32_t enb_cc_idx

Functionality:

Gets index of active cell

Returns:

{false, std::numeric_limits<uint32_t>::max()}

{cells[enb_cc_idx].cc_state() == cc_st::active, cells[enb_cc_idx].get_ue_cc_idx()}

Code:



Method Name:

uint32_t sched_ue::get_aggr_level()

Parameters:

uint32_t enb_cc_idx

uint32_t nof_bits

Functionality:

Get aggr level

Returns:

srsenb::get_aggr_level(nof_bits,cc.dl_cqi,cc.max_aggr_level,cc.cell_cfg->nof_prb(),

cfg.use_tbs_index_alt)

Code:



Method Name:

void sched_ue::finish_tti()

Parameters:

tti_point tti_rx

uint32_t enb_cc_idx

Functionality:

Check that scell state needs to change

Returns:

void

Code:



Method Name:

srsran_dci_format_t sched_ue::get_dci_format()

Parameters:

none

Functionality:

Gets the DCI format

Returns:

ret

Code:



Method Name:

const cce_cfi_position_table* sched_ue::get_locations() const

Parameters:

uint32_t enb_cc_idx

uint32_t cfi

uint32_t sf_idx

Functionality:

Gets DCI locations

Returns:

&cells[enb_cc_idx].dci_locations[sf_idx][cfi - 1]

&cells[enb_cc_idx].dci_locations[sf_idx][0]

Code:



Method Name:

sched_ue_cell* sched_ue::find_ue_carrier()

Parameters:

uint32_t enb_cc_idx

Functionality:

Gets UE carrier

Returns:

cells[enb_cc_idx].configured() ? &cells[enb_cc_idx] : nullptr

Code:



Method Name:

std::bitset<SRSRAN_MAX_CARRIERS> sched_ue::scell_activation_mask() const

Parameters:

none

Functionality:

Sets ret from cc index

Returns:

ret

Code:



Method Name:

int sched_ue::enb_to_ue_cc_idx() const

Parameters:

uint32_t enb_cc_idx

Functionality:

Sets enb to CC index

Returns:

enb_cc_idx < cells.size() ? cells[enb_cc_idx].get_ue_cc_idx() : -1

Code:


