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	This CR is to introduce the support for the sidelink relay feature in NR. 
The change for discovery transmission is based on the following agreement in RAN2#116-e:

- For relay discovery, dedicated pools can be configured simultaneously with TX shared pool in SIB/RRC/Pre-configuration.
- As baseline, TX shared pool can only be used for SL communication in case dedicated and shared pools are configured simultaneously.  FFS if network can also configure a setting where both shared and dedicated pools can be used for SL discovery.

RAN2#116e has agreed that all (except a few) relay-discovery related agreements are also applicable to non-relay discovery. So, there is no need to emphasize “relay discovery” in MAC spec, unless it is specific to relay. The “sidelink discovery” term is introduced to cover both “relay” and “non-relay” discovery.

For the following RAN2#115-e agreement:

- gNB should configure the mode 2 L2 remote UE with the PC5 PDB for PC5 hop of relay traffic.

- gNB should configure the mode 2 L2 relay UE with the PC5 PDB for PC5 hop of relay traffic.

Therefore, the mentioning of deriving PDB based on associated (LCH) priority needs to be removed for the case for the PC5 hop in SL relay communication.


RAN2#116bis-e has agreed the following:

- RAN2 assumes that discovery and data transmitted by a UE cannot be multiplexed into the same TB because they are always associated to different destination L2 IDs.  RAN2 sends this assumption in an LS to SA2.

- For SL LCP procedure, only L2 destination IDs associated to discovery can be selected for grants from the dedicated discovery resource pool.

- For SL LCP procedure, when the dedicated discovery pool is configured/used, only L2 destination IDs associated to communication can be selected for grants from the shared resource pool.  When the dedicated resource pool is not configured/used, this restriction is not applied.

- The UE reports buffer status associated with discovery using the destination index associated to a discovery L2 ID (i.e. no impact to SL BSR MAC CE, or specific LCG ID is needed).

- HARQ feedback is not supported for SL discovery transmission. 

- The use of both dedicated and shared resource pools for discovery transmission, when both pools have been configured, is not supported in this release.
For the following RAN2#117Agreement 

- Recommendation 3-2c [16/19]: For the destination L2 ID reporting for discovery and for established PC5 link for relay, add a new IE (i.e., instead of reusing the existing field sl-DestinationIdentity).
As multiple lists are used to indicated SL Destinations, the usage of destination index is to be clarified.
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Section 2

- Added reference to 5G ProSe Spec 23.304.





Section 5.22.1.4

·    Added NOTE about SL Data and SL discovery cannot be multiplexed in the same TB and an editor’s note that the assumption of the separation of destination address(es) of SL discovery and communication is pending SA2 confirmation.

Section 5.22.1.4.1.2

· Added “if…else” logical brances to differentiate the LCP procedure in the following three cases:1) SL grant in dedicated disc pool; 2) SL grant is in shared pool with dedicated disc pool configured 3) shared pool only. 


· Added “If an additional list of SL discovery destinations is reported, the value is indexed sequentially across both lists assuming the discovery destination list is appended to the list containing SL-DestinationIdentity” in 6.1.3.33
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Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Dormant BWP: The dormant BWP is one of downlink BWPs configured by the network via dedicated RRC signaling. In the dormant BWP, the UE stop monitoring PDCCH on/for the SCell, but continues performing CSI measurements, Automatic Gain Control (AGC) and beam management, if configured.
DRX group: A group of Serving Cells that is configured by RRC and that have the same DRX Active Time.

HARQ information: HARQ information for DL-SCH, for UL-SCH, or for SL-SCH transmissions consists of New Data Indicator (NDI), Transport Block size (TBS), Redundancy Version (RV), and HARQ process ID.

IAB-donor: gNB that provides network access to UEs via a network of backhaul and access links.

IAB-node: RAN node that supports NR access links to UEs and NR backhaul links to parent nodes and child nodes.

Listen Before Talk: A procedure according to which transmissions are not performed if the channel is identified as being occupied, see TS 37.213 [18].

Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a Random Access procedure.

NR backhaul link: NR link used for backhauling between an IAB-node and an IAB-donor, and between IAB-nodes in case of a multi-hop backhauling.

NR sidelink communication: AS functionality enabling at least V2X Communication as defined in TS 23.287 [19], between two or more nearby UEs, using NR technology but not traversing any network node.
PDCCH occasion: A time duration (i.e. one or a consecutive number of symbols) during which the MAC entity is configured to monitor the PDCCH.

Serving Cell: A PCell, a PSCell, or an SCell in TS 38.331 [5].

Sidelink transmission information: Sidelink transmission information included in a SCI for a SL-SCH transmission as specified in clause 8.3 and 8.4 of TS 38.212 [9] consists of Sidelink HARQ information including NDI, RV, Sidelink process ID, HARQ feedback enabled/disabled indicator, Sidelink identification information including cast type indicator, Source Layer-1 ID and Destination Layer-1 ID, and Sidelink other information including CSI request, a priority, a communication range requirement and Zone ID.

Special Cell: For Dual Connectivity operation the term Special Cell refers to the PCell of the MCG or the PSCell of the SCG depending on if the MAC entity is associated to the MCG or the SCG, respectively. Otherwise the term Special Cell refers to the PCell. A Special Cell supports PUCCH transmission and contention-based Random Access, and is always activated.

Timing Advance Group: A group of Serving Cells that is configured by RRC and that, for the cells with a UL configured, using the same timing reference cell and the same Timing Advance value. A Timing Advance Group containing the SpCell of a MAC entity is referred to as Primary Timing Advance Group (PTAG), whereas the term Secondary Timing Advance Group (STAG) refers to other TAGs.

U2N Relay UE: a UE that provides functionality to support connectivity to the network for U2N Remote UE(s).

U2N Remote UE: a UE that communicates with the network via a U2N Relay UE.
V2X sidelink communication: AS functionality enabling V2X Communication as defined in TS 23.285 [20], between nearby UEs, using E-UTRA technology but not traversing any network node.
NOTE:
A timer is running once it is started, until it is stopped or until it expires; otherwise it is not running. A timer can be started if it is not running or restarted if it is running. A Timer is always started or restarted from its initial value. The duration of a timer is not updated until it is stopped or expires (e.g. due to BWP switching). When the MAC entity applies zero value for a timer, the timer shall be started and immediately expire unless explicitly stated otherwise.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AP
Aperiodic

BFR
Beam Failure Recovery

BSR
Buffer Status Report

BWP
Bandwidth Part

CE
Control Element

CG
Cell Group

CI-RNTI
Cancellation Indication RNTI
CSI
Channel State Information

CSI-IM
CSI Interference Measurement

CSI-RS
CSI Reference Signal

CS-RNTI
Configured Scheduling RNTI

DAPS
Dual Active Protocol Stack
DCP
DCI with CRC scrambled by PS-RNTI

DL-PRS
DownLink-Positioning Reference Signal

IAB
Integrated Access and Backhaul

INT-RNTI
Interruption RNTI

LBT
Listen Before Talk

LCG
Logical Channel Group

LCP
Logical Channel Prioritization

MCG
Master Cell Group

MPE
Maximum Permissible Exposure

NUL
Normal Uplink

NZP CSI-RS
Non-Zero Power CSI-RS

PDB
Packet Delay Budget

PHR
Power Headroom Report

PS-RNTI
Power Saving RNTI
PTAG
Primary Timing Advance Group

QCL
Quasi-colocation

RS
Reference Signal

SCG
Secondary Cell Group

SFI-RNTI
Slot Format Indication RNTI

SI
System Information

SL-RNTI
Sidelink RNTI

SLCS-RNTI
Sidelink Configured Scheduling RNTI
SpCell
Special Cell

SP
Semi-Persistent

SP-CSI-RNTI
Semi-Persistent CSI RNTI

SPS
Semi-Persistent Scheduling

SR
Scheduling Request

SS
Synchronization Signals

SSB
Synchronization Signal Block

STAG
Secondary Timing Advance Group

SUL
Supplementary Uplink

TAG
Timing Advance Group

TCI
Transmission Configuration Indicator

TPC-SRS-RNTI
Transmit Power Control-Sounding Reference Signal-RNTI
U2N
UE-to-Network 
UCI
Uplink Control Information

V2X
Vehicle-to-Everything

ZP CSI-RS
Zero Power CSI-RS
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5.22
SL-SCH Data transfer

5.22.1
SL-SCH Data transmission

5.22.1.1
SL Grant reception and SCI transmission

Sidelink grant is received dynamically on the PDCCH, configured semi-persistently by RRC or autonomously selected by the MAC entity. The MAC entity shall have a sidelink grant on an active SL BWP to determine a set of PSCCH duration(s) in which transmission of SCI occurs and a set of PSSCH duration(s) in which transmission of SL-SCH associated with the SCI occurs. A sidelink grant addressed to SLCS-RNTI with NDI = 1 is considered as a dynamic sidelink grant.

If the MAC entity has been configured with Sidelink resource allocation mode 1 as indicated in TS 38.331 [5], the MAC entity shall for each PDCCH occasion and for each grant received for this PDCCH occasion:

1>
if a sidelink grant has been received on the PDCCH for the MAC entity's SL-RNTI:

2>
if the NDI received on the PDCCH has not been toggled compared to the value in the previously received HARQ information for the HARQ Process ID:

3>
use the received sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) for one or more retransmissions of a single MAC PDU for the corresponding Sidelink process according to clause 8.1.2 of TS 38.214 [7].

2>
else:

3>
use the received sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) for initial transmission and, if available, retransmission(s) of a single MAC PDU according to clause 8.1.2 of TS 38.214 [7].

2>
if a sidelink grant is available for retransmission(s) of a MAC PDU which has been positively acknowledged as specified in clause 5.22.1.3.1a:

3>
clear the PSCCH duration(s) and PSSCH duration(s) corresponding to retransmission(s) of the MAC PDU from the sidelink grant.
1>
else if a sidelink grant has been received on the PDCCH for the MAC entity's SLCS-RNTI:

2>
if PDCCH contents indicate retransmission(s) for the identifed HARQ process ID that has been set for an activated configured sidelink grant identified by sl-ConfigIndexCG:

3>
use the received sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) for one or more retransmissions of a single MAC PDU according to clause 8.1.2 of TS 38.214 [7].

2>
else if PDCCH contents indicate configured grant Type 2 deactivation for a configured sidelink grant:

3>
trigger configured sidelink grant confirmation for the configured sidelink grant.

2>
else if PDCCH contents indicate configured grant Type 2 activation for a configured sidelink grant:

3>
trigger configured sidelink grant confirmation for the configured sidelink grant;

3>
store the configured sidelink grant;

3>
initialise or re-initialise the configured sidelink grant to determine the set of PSCCH durations and the set of PSSCH durations for transmissions of multiple MAC PDUs according to clause 8.1.2 of TS 38.214 [7].

If the MAC entity has been configured with Sidelink resource allocation mode 2 to transmit using pool(s) of resources in a carrier as indicated in TS 38.331 [5] or TS 36.331 [21] based on sensing or random selection, the MAC entity shall for each Sidelink process:

NOTE 1:
If the MAC entity is configured with Sidelink resource allocation mode 2 to transmit using a pool of resources in a carrier as indicated in TS 38.331 [5] or TS 36.331 [21], the MAC entity can create a selected sidelink grant on the pool of resources based on random selection or sensing only after releasing configured sidelink grant(s), if any.

NOTE 2:
The MAC entity expects that PSFCH is always configured by RRC for at least one pool of resources in case that at least a logical channel configured with sl-HARQ-FeedbackEnabled is set to enabled.
1>
if the MAC entity has selected to create a selected sidelink grant corresponding to transmissions of multiple MAC PDUs, and SL data is available in a logical channel:

2>
if the MAC entity has not selected a pool of resources allowed for the logical channel:

3>
if sl-HARQ-FeedbackEnabled is set to enabled for the logical channel:

4>
select any pool of resources configured with PSFCH resources among the pools of resources;

3>
else:

4>
select any pool of resources among the pools of resources;

2>
perform the TX resource (re-)selection check on the selected pool of resources as specified in clause 5.22.1.2;

NOTE 3:
The MAC entity continuously performs the TX resource (re-)selection check until the corresponding pool of resources is released by RRC or the MAC entity decides to cancel creating a selected sidelink grant corresponding to transmissions of multiple MAC PDUs.
2>
if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check:

3>
select one of the allowed values configured by RRC in sl-ResourceReservePeriodList and set the resource reservation interval, [image: image2.emf]








, with the selected value;

NOTE 3A:
The MAC entity selects a value for the resource reservation interval which is larger than the remaining PDB of SL data available in the logical channel.

3>
randomly select, with equal probability, an integer value in the interval [5, 15] for the resource reservation interval higher than or equal to 100ms or in the interval [image: image4.emf]








 for the resource reservation interval lower than 100ms and set SL_RESOURCE_RESELECTION_COUNTER to the selected value;

3>
select the number of HARQ retransmissions from the allowed numbers that are configured by RRC in sl-MaxTxTransNumPSSCH included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped in sl-MaxTxTransNumPSSCH indicated in sl-CBR-PriorityTxConfigList for the highest priority of the logical channel(s) allowed on the carrier and the CBR measured by lower layers according to clause 5.1.27 of TS 38.215 [24] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available;

3>
select an amount of frequency resources within the range that is configured by RRC between sl-MinSubChannelNumPSSCH and sl-MaxSubchannelNumPSSCH included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped between MinSubChannelNumPSSCH and MaxSubchannelNumPSSCH indicated in sl-CBR-PriorityTxConfigList for the highest priority of the logical channel(s) allowed on the carrier and the CBR measured by lower layers according to clause 5.1.27 of TS 38.215 [24] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available;
3>
if transmission based on random selection is configured by upper layers:

4>
randomly select the time and frequency resources for one transmission opportunity from the resources pool, according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.

3>
else:
4>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.

3>
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH and PSSCH corresponding to the number of transmission opportunities of MAC PDUs determined in TS 38.214 [7];

3>
if one or more HARQ retransmissions are selected:

4>
if transmission based on sensing is configured by upper layers and there are available resources left in the resources indicated by the physical layer according to clause 8.1.4 of TS 38.214 [7] for more transmission opportunities; or

4>
if transmission based on random selection is configured by upper layers and there are available resources left in the resource pool for more transmission opportunities:

5>
randomly select the time and frequency resources for one or more transmission opportunities from the available resources, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier by ensuring the minimum time gap between any two selected resources in case that PSFCH is configured for this pool of resources and that a retransmission resource can be indicated by the time resource assignment of a prior SCI according to clause 8.3.1.1 of TS 38.212 [9];

5>
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH and PSSCH corresponding to the number of retransmission opportunities of the MAC PDUs determined in TS 38.214 [7];

5>
consider the first set of transmission opportunities as the initial transmission opportunities and the other set(s) of transmission opportunities as the retransmission opportunities;

5>
consider the sets of initial transmission opportunities and retransmission opportunities as the selected sidelink grant.

3>
else:

4>
consider the set as the selected sidelink grant.

3>
use the selected sidelink grant to determine the set of PSCCH durations and the set of PSSCH durations according to TS 38.214 [7].

2>
else if SL_RESOURCE_RESELECTION_COUNTER = 0 and when SL_RESOURCE_RESELECTION_COUNTER was equal to 1 the MAC entity randomly selected, with equal probability, a value in the interval [0, 1] which is less than or equal to the probability configured by RRC in sl-ProbResourceKeep:
3>
clear the selected sidelink grant, if available;

3>
randomly select, with equal probability, an integer value in the interval [5, 15] for the resource reservation interval higher than or equal to 100ms or in the interval [image: image6.emf]








 for the resource reservation interval lower than 100ms and set SL_RESOURCE_RESELECTION_COUNTER to the selected value;

3>
reuse the previously selected sidelink grant for the number of transmissions of the MAC PDUs determined in TS 38.214 [7] with the resource reservation interval to determine the set of PSCCH durations and the set of PSSCH durations according to TS 38.214 [7].

1>
if the MAC entity has selected to create a selected sidelink grant corresponding to transmission(s) of a single MAC PDU, and if SL data is available in a logical channel, or a SL-CSI reporting is triggered:

2>
if SL data is available in the logical channel for sidelink discovery:

3>
if sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is configured according to TS 38.331 [5]:
4>
select the sl-DiscTxPoolSelected configured in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon for the transmission of sidelink discovery message;

3>
else:

4>
select any pool of resources among the configured pools of resources;
2>
else if SL data is available in the logical channel:

3>
if sl-HARQ-FeedbackEnabled is set to enabled for the logical channel:
4>
select any pool of resources configured with PSFCH resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured;

3>
else:

4>
select any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured;
2>
else if a SL-CSI reporting is triggered:

3>
select any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured.
2>
perform the TX resource (re-)selection check on the selected pool of resources as specified in clause 5.22.1.2;
2>
if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check:

3>
select the number of HARQ retransmissions from the allowed numbers that are configured by RRC in sl-MaxTxTransNumPSSCH included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped in sl-MaxTxTransNumPSSCH indicated in sl-CBR-PriorityTxConfigList for the highest priority of the logical channel(s) allowed on the carrier and the CBR measured by lower layers according to clause 5.1.27 of TS 38.215 [24] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available;

3>
select an amount of frequency resources within the range that is configured by RRC between sl-MinSubChannelNumPSSCH and sl-MaxSubChannelNumPSSCH included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped between sl-MinSubChannelNumPSSCH and sl-MaxSubChannelNumPSSCH indicated in sl-CBR-PriorityTxConfigList for the highest priority of the logical channel(s) allowed on the carrier and the CBR measured by lower layers according to clause 5.1.27 of TS 38.215 [24] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available;
3>
if transmission based on random selection is configured by upper layers:

4>
randomly select the time and frequency resources for one transmission opportunity from the resources pool, according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier, and the latency requirement of the triggered SL CSI reporting;
3>
else:
4>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier, and/or the latency requirement of the triggered SL-CSI reporting;

3>
if one or more HARQ retransmissions are selected:

4>
if transmission based on sensing is configured by upper layers and there are available resources left in the resources indicated by the physical layer according to clause 8.1.4 of TS 38.214 [7] for more transmission opportunities; or

4>
if transmission based on random selection is configured by upper layers and there are available resources left in the resources pool for more transmission opportunities:

5>
randomly select the time and frequency resources for one or more transmission opportunities from the available resources, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier, and/or the latency requirement of the triggered SL-CSI by ensuring the minimum time gap between any two selected resources in case that PSFCH is configured for this pool of resources, and that a retransmission resource can be indicated by the time resource assignment of a prior SCI according to clause 8.3.1.1 of TS 38.212 [9];

5>
consider a transmission opportunity which comes first in time as the initial transmission opportunity and other transmission opportunities as the retransmission opportunities;

5>
consider all the transmission opportunities as the selected sidelink grant;

3>
else:

4>
consider the set as the selected sidelink grant;

3>
use the selected sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) according to TS 38.214 [7].

NOTE 3B:
If retransmission resource(s) cannot be selected by ensuring that the resource(s) can be indicated by the time resource assignment of a prior SCI, how to select the time and frequency resources for one or more transmission opportunities from the available resources is left for UE implementation by ensuring the minimum time gap between any two selected ‎resources in case that PSFCH is configured for this pool of ‎resources.
1>
if a selected sidelink grant is available for retransmission(s) of a MAC PDU which has been positively acknowledged as specified in clause 5.22.1.3.3:

2>
clear the PSCCH duration(s) and PSSCH duration(s) corresponding to retransmission(s) of the MAC PDU from the selected sidelink grant.

NOTE 3C:
How the MAC entity determines the remaining PDB of SL data is left to UE implementation.

For a selected sidelink grant, the minimum time gap between any two selected resources comprises:

-
a time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and

-
a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.

NOTE 4:
How to determine the time required for PSFCH reception and processing plus sidelink retransmission preparation is left to UE implementation.
The MAC entity shall for each PSSCH duration:

1>
for each sidelink grant occurring in this PSSCH duration:

2>
select a MCS table allowed in the pool of resource which is associated with the sidelink grant;

NOTE 4a:
MCS table selection is up to UE implementation if more than one MCS table is configured.

2>
if the MAC entity has been configured with Sidelink resource allocation mode 1:

3>
select a MCS which is, if configured, within the range that is configured by RRC between sl-MinMCS-PSSCH and sl-MaxMCS-PSSCH associated with the selected MCS table included in sl-ConfigDedicatedNR;

3>
set the resource reservation interval to 0ms.

2>
else:

3>
select a MCS which is, if configured, within the range that is configured by RRC between sl-MinMCS-PSSCH and sl-MaxMCS-PSSCH associated with the selected MCS table included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped between sl-MinMCS-PSSCH and sl-MaxMCS-PSSCH associated with the selected MCS table indicated in sl-CBR-PriorityTxConfigList for the highest priority of the sidelink logical channel(s) in the MAC PDU and the CBR measured by lower layers according to clause 5.1.27 of TS 38.215 [24] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available;

3>
if the MAC entity decides not to use the selected sidelink grant for the next PSSCH duration corresponding to an initial transmission opportunity:

4>
set the resource reservation interval to 0ms.

3>
else:

4>
set the resource reservation interval to the selected value.

NOTE 5:
MCS selection is up to UE implementation if the MCS or the corresponding range is not configured by RRC.

2>
if the configured sidelink grant has been activated and this PSSCH duration corresponds to the first PSSCH transmission opportunity within this sl-PeriodCG of the configured sidelink grant:

3>
set the HARQ Process ID to the HARQ Process ID associated with this PSSCH duration and, if available, all subsequent PSSCH duration(s) occuring in this sl-PeriodCG for the configured sidelink grant;

3>
determine that this PSSCH duration is used for initial transmission;

3>
flush the HARQ buffer of Sidelink process associated with the HARQ Process ID.
2>
deliver the sidelink grant, the selected MCS, and the associated HARQ information to the Sidelink HARQ Entity for this PSSCH duration.

For configured sidelink grants, the HARQ Process ID associated with the first slot of a SL transmission is derived from the following equation:

HARQ Process ID = [floor(CURRENT_slot / PeriodicitySL)] modulo sl-NrOfHARQ-Processes + sl-HARQ-ProcID-offset
where CURRENT_slot refers to current logical slot in the associated resource pool, and PeriodicitySL is defined in clause 5.8.3.
5.22.1.2
TX resource (re-)selection check

If the TX resource (re-)selection check procedure is triggered on the selected pool of resources for a Sidelink process according to clause 5.22.1.1, the MAC entity shall for the Sidelink process:

1>
if SL_RESOURCE_RESELECTION_COUNTER = 0 and when SL_RESOURCE_RESELECTION_COUNTER was equal to 1 the MAC entity randomly selected, with equal probability, a value in the interval [0, 1] which is above the probability configured by RRC in sl-ProbResourceKeep; or

1>
if the pool of resources is configured or reconfigured by RRC; or

1>
if there is no selected sidelink grant on the selected pool of resources; or

1>
if neither transmission nor retransmission has been performed by the MAC entity on any resource indicated in the selected sidelink grant during the last second; or

1>
if sl-ReselectAfter is configured and the number of consecutive unused transmission opportunities on resources indicated in the selected sidelink grant is equal to sl-ReselectAfter; or

1>
if the selected sidelink grant cannot accommodate a RLC SDU by using the maximum allowed MCS configured by RRC in sl-MaxMCS-PSSCH associated with the selected MCS table and the UE selects not to segment the RLC SDU; or

NOTE 1:
If the selected sidelink grant cannot accommodate the RLC SDU, it is left for UE implementation whether to perform segmentation or sidelink resource reselection.
1> if transmission(s) with the selected sidelink grant cannot fulfil the remaining PDB of the data in a logical channel according to the associated priority, and the MAC entity selects not to perform transmission(s) corresponding to a single MAC PDU:
NOTE 2:
If the remaining PDB is not met, it is left for UE implementation whether to perform transmission(s) corresponding to single MAC PDU or sidelink resource reselection.

NOTE 3:
It is left for UE implementation whether to trigger the TX resource (re-)selection due to the latency requirement of the MAC CE triggered according to clause 5.22.1.7.

2>
clear the selected sidelink grant associated to the Sidelink process, if available;

2>
trigger the TX resource (re-)selection.

NOTE 4:
Void.

NOTE 5:
Void.
5.22.1.2a
Re-evaluation and Pre-emption

A resource(s) of the selected sidelink grant for a MAC PDU to transmit from multiplexing and assembly entity is re-evaluated by physical layer at T3 before the slot where the SCI indicating the resource(s) is signalled at first time as specified in clause 8.1.4 of TS 38.214 [7].

A resource(s) of the selected sidelink grant which has been indicated by a prior SCI for a MAC PDU to transmit from multiplexing and assembly entity could be checked for pre-emption by physical layer at T3 before the slot where the resource(s) is located as specified in clause 8.1.4 of TS 38.214 [7].

NOTE 1:
It is up to UE implementation to re-evaluate or pre-empt before 'm – T3' or after 'm – T3' but before 'm'. For re-evaluation, m is the slot where the SCI indicating the resource(s) is signalled at first time as specified in clause 8.1.4 of TS 38.214. For pre-emption, m is the slot where the resource(s) is located as specified in clause 8.1.4 of TS 38.214.

If the MAC entity has been configured with Sidelink resource allocation mode 2 to transmit using pool(s) of resources in a carrier as indicated in TS 38.331 [5] or TS 36.331 [21] based on sensing or random selection the MAC entity shall for each Sidelink process:

1>
if a resource(s) of the selected sidelink grant which has not been identified by a prior SCI is indicated for re-evaluation by the physical layer as specified in clause 8.1.4 of TS 38.214 [7]; or

1>
if any resource(s) of the selected sidelink grant which has been indicated by a prior SCI is indicated for pre-emption by the physical layer as specified in clause 8.1.4 of TS 38.214 [7]:

2>
remove the resource(s) from the selected sidelink grant associated to the Sidelink process;

2>
randomly select the time and frequency resource from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] for either the removed resource or the dropped resource, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of either SL data available in the logical channel(s) by ensuring the minimum time gap between any two selected resources of the selected sidelink grant in case that PSFCH is configured for this pool of resources, and that a resource can be indicated by the time resource assignment of a SCI for a retransmission according to clause 8.3.1.1 of TS 38.212 [9];

NOTE 2:
If retransmission resource(s) cannot be selected by ensuring that the resource(s) can be indicated by the time resource assignment of a prior SCI, how to select the time and frequency resources for one or more transmission opportunities from the available resources is left for UE implementation by ensuring the minimum time gap between any two selected ‎resources in case that PSFCH is configured for this pool of ‎resources.
2>
replace the removed or dropped resource(s) by the selected resource(s) for the selected sidelink grant.

NOTE 3:
It is left for UE implementation to reselect any pre-selected but not reserved resource(s) during reselection triggered by re-evaluation or pre-emption indicated by the physical layer.

NOTE 4:
It is up to UE implementation whether to set the resource reservation interval in the re-selected resource to replace pre-empted resource.

NOTE 5:
It is up to UE implementation whether to trigger resource reselection due to deprioritization as specified in clause 16.2.4 of TS 38.213 [6], clause 5.14.1.2.2 of TS 36.321 [22] and clause 5.22.1.3.1a.

NOTE 6:
For the selected sidelink grant corresponds to transmissions of multiple MAC PDU, it is up to UE implementation whether to apply re-evaluation check to the resources in non-initial reservation period that have been signalled neither in the immediate last nor in the current period.
5.22.1.3
Sidelink HARQ operation

5.22.1.3.1
Sidelink HARQ Entity

The MAC entity includes at most one Sidelink HARQ entity for transmission on SL-SCH, which maintains a number of parallel Sidelink processes.

The maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is 16. A sidelink process may be configured for transmissions of multiple MAC PDUs. For transmissions of multiple MAC PDUs with Sidelink resource allocation mode 2, the maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is 4.

A delivered sidelink grant and its associated Sidelink transmission information are associated with a Sidelink process. Each Sidelink process supports one TB.

For each sidelink grant, the Sidelink HARQ Entity shall:

1>
if the MAC entity determines that the sidelink grant is used for initial transmission as specified in clause 5.22.1.1; or

1>
if the sidelink grant is a configured sidelink grant and no MAC PDU has been obtained in a sl-PeriodCG of the configured sidelink grant:

NOTE 1:
Void.

2>
(re-)associate a Sidelink process to this grant, and for the associated Sidelink process:

NOTE 1A:
The Sidelink HARQ Entity will associate the selected sidelink grant to the Sidelink process determined by the MAC entity.
3>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;

3>
if a MAC PDU to transmit has been obtained:
4>
if a HARQ Process ID has been set for the sidelink grant:

5>
(re-)associate the HARQ Process ID corresponding to the sidelink grant to the Sidelink process;

NOTE 1a:
There is one-to-one mapping between a HARQ Process ID and a Sidelink process in the MAC entity configured with Sidelink resource allocation mode 1.
4>
determines Sidelink transmission information of the TB for the source and destination pair of the MAC PDU as follows:

5>
set the Source Layer-1 ID to the 8 LSB of the Source Layer-2 ID of the MAC PDU;

5>
set the Destination Layer-1 ID to the 16 LSB of the Destination Layer-2 ID of the MAC PDU;

5>
(re-)associate the Sidelink process to a Sidelink process ID;

NOTE 1b:
How UE determine Sidelink process ID in SCI is left to UE implementation for NR sidelink.

5>
consider the NDI to have been toggled compared to the value of the previous transmission corresponding to the Sidelink identification information and the Sidelink process ID of the MAC PDU and set the NDI to the toggled value;

NOTE 2:
The initial value of the NDI set to the very first transmission for the associated Sidelink process is left to UE implementation.
NOTE 3:
Void.

5>
set the cast type indicator to one of broadcast, groupcast and unicast as indicated by upper layers;

5>
if HARQ feedback has been enabled for the MAC PDU according to clause 5.22.1.4.2;

6>
set the HARQ feedback enabled/disabled indicator to enabled.

5>
else:

6>
set the HARQ feedback enabled/disabled indicator to disabled.

5>
set the priority to the value of the highest priority of the logical channel(s), if any, and a MAC CE, if included, in the MAC PDU;

5>
if HARQ feedback is enabled for groupcast:

6>
if both a group size and a member ID are provided by upper layers and the group size is not greater than the number of candidate PSFCH resources associated with this sidelink grant:

7>
select either positive-negative acknowledgement or negative-only acknowledgement.

NOTE 4:
Selection of positive-negative acknowledgement or negative-only acknowledgement is up to UE implementation.

6>
else:

7>
select negative-only acknowledgement.
6>
if negative-only acknowledgement is selected, UE's location information is available, and sl-TransRange has been configured for a logical channel in the MAC PDU, and sl-ZoneConfig is configured as specified in TS 38.331 [5]:
7>
set the communication range requirement to the value of the longest communication range of the logical channel(s) in the MAC PDU;

7>
determine the value of sl-ZoneLength corresponding to the communication range requirement and set Zone_id to the value of Zone_id calculated using the determined value of sl-ZoneLength as specified in TS 38.331 [5].
4>
deliver the MAC PDU, the sidelink grant and the Sidelink transmission information of the TB to the associated Sidelink process;

4>
instruct the associated Sidelink process to trigger a new transmission.

3>
else:

4>
flush the HARQ buffer of the associated Sidelink process.

1>
else (i.e. retransmission):

2>
if the HARQ Process ID corresponding to the sidelink grant received on PDCCH, the configured sidelink grant or the selected sidelink grant is associated to a Sidelink process of which HARQ buffer is empty; or

2>
if the HARQ Process ID corresponding to the sidelink grant received on PDCCH is not associated to any Sidelink process:

3>
ignore the sidelink grant.
2>
else:

3>
identify the Sidelink process associated with this grant, and for the associated Sidelink process:

4>
deliver the sidelink grant of the MAC PDU to the associated Sidelink process;

4>
instruct the associated Sidelink process to trigger a retransmission.

5.22.1.3.1a
Sidelink process

The Sidelink process is associated with a HARQ buffer.

New transmissions and retransmissions are performed on the resource indicated in the sidelink grant as specified in clause 5.22.1.1 and with the MCS selected as specified in clause 8.1.3.1 of TS 38.214 [7] and clause 5.22.1.1.

If the Sidelink process is configured to perform transmissions of multiple MAC PDUs with Sidelink resource allocation mode 2, the process maintains a counter SL_RESOURCE_RESELECTION_COUNTER. For other configurations of the Sidelink process, this counter is not available.

Priority of a MAC PDU is determined by the highest priority of the logical channel(s) or a MAC CE in the MAC PDU.
If the Sidelink HARQ Entity requests a new transmission, the Sidelink process shall:

1>
store the MAC PDU in the associated HARQ buffer;

1>
store the sidelink grant received from the Sidelink HARQ Entity;

1>
generate a transmission as described below.

If the Sidelink HARQ Entity requests a retransmission, the Sidelink process shall:

1>
store the sidelink grant received from the Sidelink HARQ Entity;

1>
generate a transmission as described below.

To generate a transmission, the Sidelink process shall:

1>
if there is no uplink transmission; or

1>
if the MAC entity is able to simultaneously perform uplink transmission(s) and sidelink transmission at the time of the transmission; or

1>
if the other MAC entity and the MAC entity are able to simultaneously perform uplink transmission(s) and sidelink transmission at the time of the transmission respectively; or

1>
if there is a MAC PDU to be transmitted for this duration in uplink, except a MAC PDU obtained from the Msg3 buffer, the MSGA buffer, or prioritized as specified in clause 5.4.2.2, and the sidelink transmission is prioritized over uplink transmission:

2>
instruct the physical layer to transmit SCI according to the stored sidelink grant with the associated Sidelink transmission information;

2>
instruct the physical layer to generate a transmission according to the stored sidelink grant;

2>
if HARQ feedback has been enabled the MAC PDU according to clause 5.22.1.4.2:

3>
instruct the physical layer to monitor PSFCH for the transmission and perform PSFCH reception as specified in clause 5.22.1.3.2.
2>
if sl-PUCCH-Config is configured by RRC for the stored sidelink grant:

3>
determine transmission of an acknowledgement on the PUCCH as specified in clause 5.22.1.3.2.
1>
if this transmission corresponds to the last transmission of the MAC PDU:

2>
decrement SL_RESOURCE_RESELECTION_COUNTER by 1, if available.

NOTE 1:
If the number of HARQ retransmissions selected by the MAC entity has been reached, or if a positive acknowledgement to a transmission of the MAC PDU has been received, or if a negative-only acknowledgement was enabled in the SCI and no negative acknowledgement was received for the transmission of the MAC PDU, the MAC entity determines this transmission corresponds to the last transmission of the MAC PDU for Sidelink resource allocation mode 2. How to determine the last transmission in other cases is up to UE implementation.
1>
if sl-MaxTransNum corresponding to the highest priority of the logical channel(s) in the MAC PDU has been configured in sl-CG-MaxTransNumList for the sidelink grant by RRC and the number of transmissions of the MAC PDU has been reached to sl-MaxTransNum; or

1>
if a positive acknowledgement to this transmission of the MAC PDU was received according to clause 5.22.1.3.2; or

1>
if negative-only acknowledgement was enabled in the SCI and no negative acknowledgement was received for this transmission of the MAC PDU according to clause 5.22.1.3.2:

2>
flush the HARQ buffer of the associated Sidelink process.
The transmission of the MAC PDU is prioritized over uplink transmissions of the MAC entity or the other MAC entity if the following conditions are met:

1>
if the MAC entity is not able to perform this sidelink transmission simultaneously with all uplink transmissions at the time of the transmission, and

1>
if uplink transmission is neither prioritized as specified in clause 5.4.2.2 nor prioritized by upper layer according to TS 23.287 [19]; and

1>
if sl-PrioritizationThres is configured and if the value of the highest priority of logical channel(s) or a MAC CE in the MAC PDU is lower than sl-PrioritizationThres.

NOTE 2:
If the MAC entity is not able to perform this sidelink transmission simultaneously with all uplink transmissions as specified in clause 5.4.2.2 of TS 36.321 [22] at the time of the transmission, and prioritization-related information is not available prior to the time of this sidelink transmission due to processing time restriction, it is up to UE implementation whether this sidelink transmission is performed.
5.22.1.3.2
PSFCH reception

The MAC entity shall for each PSSCH transmission:

1>
if an acknowledgement corresponding to the PSSCH transmission in clause 5.22.1.3.1a is obtained from the physical layer:

2>
deliver the acknowledgement to the corresponding Sidelink HARQ entity for the Sidelink process;

1>
else:

2>
deliver a negative acknowledgement to the corresponding Sidelink HARQ entity for the Sidelink process;

1>
if the PSSCH transmission occurs for a pair of Source Layer-2 ID and Destination Layer-2 ID corresponding to a PC5-RRC connection which has been established by upper layers:
2>
perform the HARQ-Based Sidelink RLF Detection procedure as specified in clause 5.22.1.3.3.

If sl-PUCCH-Config is configured by RRC, the MAC entity shall for a PUCCH transmission occasion:

1>
if the timeAlignmentTimer, associated with the TAG containing the Serving Cell on which the HARQ feedback is to be transmitted, is stopped or expired:

2>
not instruct the physical layer to generate acknowledgement(s) of the data in this TB.

1>
else if a MAC PDU has been obtained for a sidelink grant associated to the PUCCH transmission occasion in clause 5.22.1.3.1, the MAC entity shall:
2>
if the most recent transmission of the MAC PDU was not prioritized as specified in clause 5.22.1.3.1a:

3>
instruct the physical layer to signal a negative acknowledgement on the PUCCH according to clause 16.5 of TS 38.213 [6].
2>
else if HARQ feedback has been disabled for the MAC PDU and next retransmission(s) of the MAC PDU is not required:

3>
instruct the physical layer to signal a positive acknowledgement corresponding to the transmission on the PUCCH according to clause 16.5 of TS 38.213 [6].

2>
else if HARQ feedback has been disabled for the MAC PDU and no sidelink grant is available for next retransmission(s) of the MAC PDU, if any:

3>
instruct the physical layer to signal a negative acknowledgement corresponding to the transmission on the PUCCH according to clause 16.5 of TS 38.213 [6].
2>
else:
3>
instruct the physical layer to signal an acknowledgement corresponding to the transmission on the PUCCH according to clause 16.5 of TS 38.213 [6]
1>
else:

2>
instruct the physical layer to signal a positive acknowledgement on the PUCCH according to clause 16.5 of TS 38.213 [6].
5.22.1.3.3
HARQ-based Sidelink RLF detection

The HARQ-based Sidelink RLF detection procedure is used to detect Sidelink RLF based on a number of consecutive DTX on PSFCH reception occasions for a PC5-RRC connection.
RRC configures the following parameter to control HARQ-based Sidelink RLF detection:

-
sl-maxNumConsecutiveDTX.

The following UE variable is used for HARQ-based Sidelink RLF detection.

-
numConsecutiveDTX, which is maintained for each PC5-RRC connection.

The Sidelink HARQ Entity shall (re-)initialize numConsecutiveDTX to zero for each PC5-RRC connection which has been established by upper layers, if any, upon establishment of the PC5-RRC connection or (re)configuration of sl-maxNumConsecutiveDTX.

The Sidelink HARQ Entity shall for each PSFCH reception occasion associated to the PSSCH transmission:

1>
if PSFCH reception is absent on the PSFCH reception occasion:

2>
increment numConsecutiveDTX by 1;

2>
if numConsecutiveDTX reaches sl-maxNumConsecutiveDTX:

3>
indicate HARQ-based Sidelink RLF detection to RRC.

1>
else:

2>
re-initialize numConsecutiveDTX to zero.

5.22.1.4
Multiplexing and assembly

For PDU(s) associated with one SCI, MAC shall consider only logical channels with the same Source Layer-2 ID-Destination Layer-2 ID pair for one of unicast, groupcast and broadcast which is associated with the pair. Multiple transmissions for different Sidelink processes are allowed to be independently performed in different PSSCH durations.

NOTE: 
Sidelink discovery and sidelink data transmitted by a UE cannot be multiplexed into the same TB because they are always associated with different destination L2 IDs.  

5.22.1.4.1
Logical channel prioritization

5.22.1.4.1.1
General

The sidelink Logical Channel Prioritization procedure is applied whenever a new transmission is performed.

RRC controls the scheduling of sidelink data by signalling for each logical channel:

-
sl-Priority where an increasing priority value indicates a lower priority level;

-
sl-PrioritisedBitRate which sets the sidelink Prioritized Bit Rate (sPBR);

-
sl-BucketSizeDuration which sets the sidelink Bucket Size Duration (sBSD).

RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:

-
sl-configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for sidelink transmission;

-
sl-AllowedCG-List which sets the allowed configured grant(s) for sidelink transmission;

-
sl-HARQ-FeedbackEnabled which sets whether the logical channel is allowed to be multiplexed with logical channel(s) with sl-HARQ-FeedbackEnabled set to enabled or disabled.
The following UE variable is used for the Logical channel prioritization procedure:

-
SBj which is maintained for each logical channel j.

The MAC entity shall initialize SBj of the logical channel to zero when the logical channel is established.

For each logical channel j, the MAC entity shall:

1>
increment SBj by the product sPBR × T before every instance of the LCP procedure, where T is the time elapsed since SBj was last incremented;

1>
if the value of SBj is greater than the sidelink bucket size (i.e. sPBR × sBSD):

2>
set SBj to the sidelink bucket size.

NOTE:
The exact moment(s) when the UE updates SBj between LCP procedures is up to UE implementation, as long as SBj is up to date at the time when a grant is processed by LCP.

5.22.1.4.1.2
Selection of logical channels
The MAC entity shall for each SCI corresponding to a new transmission:
1>
if sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is configured according to TS 38.331 [5]:
2>
if the new transmission is associated with a sidelink grant in sl-DiscTxPoolSelected or sl-DiscTxPoolScheduling configured in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon:
3>
select a Destination asssociated with sidelink disovery as specified in TS 23.304 [x1] , having at least one of the logical channel with the highest priority, among the logical channels that satisfy all the following conditions for the SL grant associated to the SCI:

4>
SL data is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0; and
4>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

4>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

2>
else:

3>
select a Destination associated with one of unicast, groupcast and broadcast (excluding the Destinaiton(s) associated with sidelink discovery as specified in TS 23.304 [x1]) , having at least one of the MAC CE and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, for the SL grant associated to the SCI:

4>
SL data is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0; and
4>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

4>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

4>
sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI.
1>
else:
2>
select a Destination associated to one of unicast, groupcast and broadcast, having at least one of the MAC CE and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, for the SL grant associated to the SCI:

3>
SL data is available for transmission; and

3>
SBj > 0, in case there is any logical channel having SBj > 0; and
3>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

3>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

3>
sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI.

NOTE 1:
If multiple Destinations have the logical channels satisfying all conditions above with the same highest priority or if multiple Destinations have either the MAC CE and/or the logical channels satisfying all conditions above with the same priority as the MAC CE, which Destination is selected among them is up to UE implementation.

1>
select the logical channels satisfying all the following conditions among the logical channels belonging to the selected Destination:

2>
SL data is available for transmission; and

2>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and.

2>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

3>
if PSFCH is configured for the sidelink grant associated to the SCI:

4>
sl-HARQ-FeedbackEnabled is set to enabled, if sl-HARQ-FeedbackEnabled is set to enabled for the highest priority logical channel satisfying the above conditions; or
4>
sl-HARQ-FeedbackEnabled is set to disabled, if sl-HARQ-FeedbackEnabled is set to disabled for the highest priority logical channel satisfying the above conditions.

3>
else:

4>
sl-HARQ-FeedbackEnabled is set to disabled.

NOTE 2:
sl-HARQ-FeedbackEnabled is set to disabled for the transmission of a MAC PDU only carrying CSI reporting MAC CE.

5.22.1.4.1.3
Allocation of sidelink resources
The MAC entity shall for each SCI corresponding to a new transmission:

1>
allocate resources to the logical channels as follows:

2>
logical channels selected in clause 5.22.1.4.1.2 for the SL grant with SBj > 0 are allocated resources in a decreasing priority order. If the sPBR of a logical channel is set to infinity, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the sPBR of the lower priority logical channel(s);

2>
decrement SBj by the total size of MAC SDUs served to logical channel j above;

2>
if any resources remain, all the logical channels selected in clause 5.22.1.4.1.2 are served in a strict decreasing priority order (regardless of the value of SBj) until either the data for that logical channel or the SL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.

NOTE:
The value of SBj can be negative.

The UE shall also follow the rules below during the SL scheduling procedures above:

-
the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity;

-
if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;

-
the UE should maximise the transmission of data;

-
if the MAC entity is given a sidelink grant size that is equal to or larger than 12 bytes while having data available and allowed (according to clause 5.22.1.4.1) for transmission, the MAC entity shall not transmit only padding;

-
A logical channel configured with sl-HARQ-FeedbackEnabled set to enabled and a logical channel configured with sl-HARQ-FeedbackEnabled set to disabled cannot be multiplexed into the same MAC PDU.

The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:

-
there is no Sidelink CSI Reporting MAC CE generated for this PSSCH transmission as specified in clause 5.22.1.7; and

-
the MAC PDU includes zero MAC SDUs.

Logical channels shall be prioritised in accordance with the following order (highest priority listed first):

-
data from SCCH;

-
Sidelink CSI Reporting MAC CE;

-
data from any STCH.

5.22.1.4.2
Multiplexing of MAC Control Elements and MAC SDUs

The MAC entity shall multiplex a MAC CE and MAC SDUs in a MAC PDU according to clauses 5.22.1.4.1 and 6.1.6.

NEXT CHANGE

6.1.3.33
Sidelink Buffer Status Report MAC CEs

Sidelink Buffer Status Report (SL-BSR) MAC CEs consist of either:

-
SL-BSR format (variable size); or

-
Truncated SL-BSR format (variable size).

SL-BSR and Truncated SL-BSR MAC control elements consist of one Destination Index field, one LCG ID field and one corresponding Buffer Size field per reported target group.

The SL-BSR formats are identified by MAC subheaders with LCIDs as specified in in Table 6.2.1-2.

The fields in the SL-BSR MAC CE are defined as follows:

-
Destination Index: The Destination Index field identifies the destination. The length of this field is 5 bits. The value is set to one index corresponding to SL destination identity associated to same destination reported in SL-TxResourceReqList, SL-TxResourceReqListDisc and SL-TxResourceReqListCommRelay, if present . The value is indexed sequentially from "0" in the same ascending order of SL destination identity in SL-TxResourceReqList, SL-TxResourceReqListDisc and SL-TxResourceReqListCommRelay as specified in TS 38.331 [5]. When multiple lists are reported, the value is indexed sequentially across all the lists as the same order as persented in SidelinkUEInformaitonNR message;

-
LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) whose SL buffer status is being reported. The length of the field is 3 bits;

-
Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 [3] and 38.323 [4] across all logical channels of a logical channel group of a destination after the MAC PDU has been built (i.e. after the logical channel prioritization procedure, which may result the value of the Buffer Size field to zero). The amount of data is indicated in number of bytes. The size of the RLC headers and MAC subheaders are not considered in the buffer size computation. The length of this field is 8 bits. The values for the Buffer Size field are shown in Table 6.1.3.1-2, respectively. For the Truncated SL-BSR format the number of Buffer Size fields included is maximised, while not exceeding the number of padding bits.

Buffer Sizes of LCGs are included in decreasing order of the highest priority of the sidelink logical channel having data avaialble for transmission in each of the LCGs irrespective of the value of the Destination Index field.
NOTE:
The number of the Buffer Size fields in the SL-BSR and Truncated SL-BSR format can be zero.
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Figure 6.1.3.33-1: SL-BSR and Truncated SL-BSR MAC control element

End of Changes
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