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	Reason for change:
	In section 3.1
1.  Sidelink transmission information has been specified to define information transmitted by SCI format 0-1 and 0-2 in 38.212. The Sidelink transmission information should be aligned with SCI information in 38.212. In addition, Sidelink identification information can be introduced to simplify clause 5.22.2.2.1.

In section 5.8.3
2. The parameters configured by RRC are misaligned with RRC ASN.1.
3. Upper layer can be changed to RRC
4. Configured Grant Confirmation should be changed to Sidelink Configured Grant Confirmation MAC CE.

In section 5.15.2
5. How to handle configured sidelink grant type-1 and type-2 upon deactivation and activation of SL BWP is missing. SL CG in SL BWP should be aligned with UL CG in UL BWP.

In section 5.22.1.1
6. NR sidelink grant cannot be allocated by LTE PDCCH. Thus, ‘as indicated in TS 36.331 [21]’ is incorrect.
7. UE should select a resource pool based on whether sl-HARQ-FeedbackEnabled is set to enabled for the logical channel. This behaviour is missing.
8. Mapping between service types and frequencies in 23.287 is not considered in NR sidelink because NR sidelink supports only single carrier operation.
9. Currently, the term ‘new transmission’ and ‘initial transmission’ are mixed in sidelink related procedures. To avoid potential confusion, it can be clarified that the term ‘new transmission’ is used only for actual first transmission of a TB in the MAC entity while the term ‘initial transmission’ opportunity is used for the first resource where a new TB can be transmission regardless whether actual transmission occurs.
10. Upper layer can be changed to RRC.
11. Configured sidelink grant should be changed to selected sidelink grant for SL mode 2.
12. SL mode 2 for a single MAC PDU can be triggered when there is available SL data or a triggered SL-CSI reporting.
13. RAN2 agreed that how the MAC entity determines the remaining PDB of SL data is left to UE implementation.
14. The numbers of NOTEs need to be changed in order.
15. Parameters configured by RRC are misaligned with RRC ASN.1.
16. A few references are incorrect.

In section 5.22.1.2
17. Upper layer can be changed to RRC.
18. A few references are incorrect.

In section 5.22.1.3,1
19. The sidelink processes for ‘transmissions of multiple MAC PDUs’ are used for SL mode 2. The current text may be misleading because of multiple MAC PDU transmissions over SL CG in SL mode 1.
20. Only one new TB can be transmitted in a CG period as specified in NOTE1. That should be specified as a normative behaviour.
21. For each SL grant, UE associates a Sidelink process to the sidelink grant and the associated HARQ process ID. The Sidelink process is not permanently used for the sidelink grant and the HARQ process ID. Thus, the Sidelink process may be reassociated to another sidelink grant and another HARQ process ID.
22. For SL mode 1, there is one-to-one mapping between a HARQ Process ID on PDCCH and a Sidelink process in the MAC entity performing sidelink transmission. This mapping relation should be clarified.
23. For SCI information, UE sets Sidelink transmission information. The cast type indicator and HARQ feedback enabled/disabled indicator in the Sidelink transmission information should be aligned with SCI information in RAN1 specifications.
24. UE can select either positive-negative acknowledgement or negative-only acknowledgement if a condition is met. It is unclear how this selection is done.
25. If sl-TransRange has been configured for a logical channel, UE can set the communication range requirement. Additional ‘if configured’ is not necessary.

In section 5.22.1.3,1a
26. SL_RESOURCE_RESELECTION_COUNTER is maintained only for transmission of multiple MAC PDUs in SL mode 2. The current text may be misleading because of multiple MAC PDU transmissions over SL CG in SL mode 1.
27. Currently, it is unclear whether a Sidelink process stores a sidelink grant for retransmission.
28. RACH is prioritized over SL. MSGA should be prioritized over SL since 2-step RACH is introduced in REL-16.
29. PUCCH can be transmitted for SL HARQ A/N regardless of whether SL HARQ feedback is enabled or not. However, if HARQ feedback is disabled, UE does not perform PUCCH transmission according the current text.

In section 5.22.1.3,2
30. A PUCCH resource can be allocated after multiple PSSCH transmissions. In this case, HARQ feedback on PUCCH corresponds to the most recent PSSCH transmission.
31. Upon receiving SL HARQ A/N, UE sends the received SL HARQ A/N on PUCCH. This behaviour is not applicable when HARQ feedback is disabled. In addition, when HARQ feedback is disabled, UE should first check whether next retransmission is required or not and then, if retransmission is required, UE should check whether sidelink grant is available for next retransmission. However, the current procedure is not in this order.

In section 5.22.1.3,3
32. Parameters configured by RRC are misaligned with RRC ASN.1.
33. numConsecutiveDTX is per-UE configuration. Thus, numConsecutiveDTX should be initialized upon establishment of PC5-RRC connection because RRC may not reconfigure it upon establishment of PC5-RRC connection.
34. numConsecutiveDTX should be increased by 1.

In section 5.22.1.4.1.1
35. Parameters configured by RRC are missing or misaligned with RRC ASN.1.

In section 5.22.1.4.1.2
36. UE can select a Destination having a MAC CE or Destination having SL data with the highest priority or a Destination having a MAC CE and SL data with the highest priority. If there is a Destination having a MAC CE and a Destination having SL data with the highest priority, UE can select a Destination having SL data with the highes priority only in case the highest priority is equal to the priority of the MAC CE. Such details are not clearly specified.
37. If there are multiple Destinations having a MAC CE, it is unclear how UE select a Destination. In addition, if there are multiple Destinations having a MAC CE and/or the logical channels satisfying all conditions above with the same priority as the MAC CE, it is unclear how UE select a Destination.
38. It is not clear how sl-HARQ-FeedbackEnabled is applied to selection of logical channels in SL mode 2 if PSFCH is configured for the sidelink grant associated to the SCI. We can have the same approach as in SL mode 1.

In section 5.22.1.4.1.3
39. SL-PBR should be changed to sPBR.

In section 5.22.1.5
40. Corrections to wrong terms are needed.

In section 5.22.1.6
41. Parameters configured by RRC are misaligned with RRC ASN.1 and even misleading because SL-BSR related parameters are configured in sl-BSR-Config.
42. When NR sidelink is controlled by eNB, UE cannot report SL BSR to eNB. Reference to 36.331 for SL-BSR is incorrect.
43. SR shall be triggered if a Regular SL-BSR has been triggered and if UL-SCH resources are available for a new transmission and the UL-SCH resources cannot accommodate the SL-BSR MAC CE plus its subheader as a result of logical channel prioritization according to clause 5.4.3.1.
44. autonomous resource reselection should be changed to Sidelink resource allocation mode 2.

In section 5.22.1.7
45. Upper layer can be changed to upper layers for PC5-RRC connection establishment.

In section 5.22.2.1
46. For 1st stage SCI, ‘for this PSSCH duration’ is redundant with ‘for each PSCCH duration’ and ‘received on the PSCCH.

In section 5.22.2.2.1
47. RX UE needs to check Source/Destination Layer 1 IDs, cast type and Sidelink process ID to identify whether UE is interested to receive a sidelink transmission. Sidelink identification information can be introduced to simplify 38.321. For a new TB, UE need to associate a SIdelink process to the Sidelink identification information and the Sidelink process ID.
48. RAN2 agreed that the number of Receiving Sidelink processes associated with the Sidelink HARQ Entity is defined in 38.306.
49. When NDI is toggled in SCI, UE should consider the associated Sidelink process as unoccupied for a new TB. In addition, when a new TB arrives, the Sidelink HARQ Entity allocates the TB to any unoccupied Sidelink process.

In section 5.22.2.2.2
50. type 1 groupcast should be changed to negative only acknowledgment because it is not shown in RAN1 specification.

In section 6.1.3.33
51. The RRC parameter associated to Destination Indexes was incorrectly specified. The Destination Index needs to be associated to SL-DestinationIdentity in SL-TxResourceReqList in 38.331.
52. There is no ‘SL’ data volume calculation procedure.

In section 6.1.3.34
53. Reserved bit is not used for SL CG confirmation MAC CE.

In section 6.1.6
54. SL MAC CE is fixed and identified by R/LCID.

In section 6.2.4
55. For NR sidelink communication, the V field is used only for future extension, not for cast type indication. The incorrect meaning of the V field values needs to be removed in 6.2.4.
56. ‘of the corresponding MAC SDU’ is not applicable to MAC CE.
57. ‘Subheaders corresding to the SL-SCH subheader’ is incorrect. 


	
	

	Summary of change:
	In section 3.1
1. Reference to 38.212 is added. 
2. Missing parameters are added to be aligned with SCI information in 38.212. 
3. The Sidelink identification information is introduced to simplify clause 5.22.2.2.1. It consists of cast type indicator, Source Layer-1 ID and Destination Layer-1 ID.

In section 5.8.3
4. Parameters configured by RRC are aligned with RRC ASN.1.
5. Upper layer is changed to RRC.
6. Configured Grant Confirmation is changed to Sidelink Configured Grant Confirmation MAC CE

In section 5.15.2
7. Upon activation of SL BWP, UE (re-)initializes any suspended configured sidelink grant of configured grant Type 1.
8. Upon deactivation of SL BWP, UE suspends any configured sidelink grant of configured grant Type 1 and clears any configured sidelink grant of configured grant Type 2.

In section 5.22.1.1
9. ‘or TS 36.331 [21] is removed to clarify that LTE PDCCH cannot be used to allocate NR sidelink grant.
10. It is captured that UE should select a resource pool based on whether sl-HARQ-FeedbackEnabled is set to enabled for the logical channel.
11. Mapping between service types and frequencies in 23.287 is removed.
12.  ‘new transmission’ is changed to ‘initial transmission’
13. The configured sidelink grant is changed to the selected sidelink grant.
14. NOTE4 is added to clarify how the MAC entity determines the remaining PDB of SL data is left to UE implementation
15. Parameters configured by RRC are aligned with RRC ASN.1.
16. NOTEs are correctly numbered in order.

In section 5.22.1.2
17. Upper layers are changed to RRC
18. Whether to segmenet the RLC SDU is selected by the UE, not the MAC entity.

In section 5.22.1.3.1
19. Clarify that transmissions of multiple MAC PDUs are for SL mode 2.
20. NOTE1 is removed and changed to normative text for SL CG.
21. Clarify that the process can be reassociated to a sidelink grant and a HARQ process ID.
22. NOTE1 is added to clarify that 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.
23. The cast type indicator and HARQ feedback enabled/disabled indicator are aligned with RAN1 specifications.
24. NOTE4 is added to clarify that selecting either positive-negative acknowledgement or negative-only acknowledgement is up to UE implementation.
25. ‘if configured’ is removed.

In section 5.22.1.3.1a
26. Clarify that SL_RESOURCE_RESELECTION_COUNTER is for transmissions of multiple MAC PDUs in SL mode 2.
27. Specify storing retransmission grant in Sidelink process.
28. MSGA is prioritized over SL.
29. Specify that if PUCCH is configured, UE determines transmission of an acknowledgement on the PUCCH as specified in clause 5.22.1.3.2.

In section 5.22.1.3.2
30. Specify that HARQ feedback on PUCCH corresponds to the most recent PSSCH transmission.
31. Some steps are re-ordered to specify that when HARQ feedback is disabled, if a next retransmission is required and a retransmission grant is not available, UE sends NACK on PUCCH.

In section 5.22.1.3.2
32. Parameters configured by RRC are aligned with RRC ASN.1
33. numConsecutiveDTX is initialized upon establishment of PC5-RRC connection.
34. Specify that increment numConsecutiveDTX by 1

In section 5.22.1.4.1.1
35. Parameters configured by RRC are aligned with RRC ASN.1
36. sl-HARQ-FeedbackEnabled is added.

In section 5.22.1.4.1.2
37. Clarify that UE can select a Destination having a MAC CE or Destination having SL data with the highest priority or a Destination having a MAC CE and SL data with the highest priority. If there are a Destination having a MAC CE and a Destination having SL data, UE may select a Destination having SL data with the same priority as MAC CE.
38. Specify that 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.
39. How sl-HARQ-FeedbackEnabled is applied to selection of logical channels is applied to both SL mode 1 and SL mode 2
40. Parameters configured by RRC are aligned with RRC ASN.1

In section 5.22.1.4.1.3
41. SL-PBR is changed to sPBR

In section 5.22.1.5
42. Incorrect terms are changed.

In section 5.22.1.6
43. Parameters configured by RRC are aligned with RRC ASN.1
44. Clarify RRC configuration providing SL-BSR related parameters
45. Clarify that SL-BSR cannot be reported to eNB by removing 36.331.
46. Specify that SR shall be triggered if a Regular SL-BSR has been triggered and if UL-SCH resources are available for a new transmission and the UL-SCH resources cannot accommodate the SL-BSR MAC CE plus its subheader as a result of logical channel prioritization according to clause 5.4.3.1.
47. autonomous resource reselection is changed to Sidelink resource allocation mode 2.

In section 5.22.1.7
48. Upper layer is changed to upper layers for PC5-RRC connection establishment.

In section 5.22.2.1
49. ‘for this PSSCH duration’ is removed for reception of 1st stage SCI

In section 5.22.2.2.1
50. Sidelink identification information is introduced. For a new TB, UE associates a SIdelink process to the Sidelink identification information and the Sidelink process ID.
51. TBD is changed to 38.306 for the number of Receiving Sidelink processes
52. Specify that when NDI is toggled in SCI, UE should consider the associated Sidelink process as unoccupied. In addition, when a new TB arrives, the Sidelink HARQ Entity allocates the TB to any unoccupied Sidelink process.

In section 5.22.2.2.2
53. type 1 groupcast is changed to negative only acknowledgment

In section 6.1.3.33
54. The Destination Index is associated to SL-DestinationIdentity in SL-TxResourceReqList in 38.331. In addition, it is clarified that the Destination Index value indexed sequentially from "0".
55. SL data volume is changed to ‘data volume’.

In section 6.1.3.34
56. Reserved bit is removed for SL CG confirmation MAC CE.

In section 6.1.6
57.  ‘fixed-sixed’ is added to MAC CE.

In section 6.2.4
58. The incorrect meaning of the V field values is removed.
59. Clarify that the V field is set to ‘0’ and used for future extension in this version of the specification.
60. Clarify that ‘of the corresponding MAC SDU’ is not applicable to MAC CE.
61. Change to ‘SL-SCH subheader and subheaders corresponding to the fixed-sized MAC CE’

Impact analysis
Impacted 5G architecture options:
(NG)EN-DC, NR SA, NE-DC, and NR-DC 

Impacted functionality:
NR sidelink communication, SR transmission

Inter-operability: 
62. If the UE is implemented according to this CR but the network is not, 1) upon SL BWP deactivation, the UE suspends or clear a sidelink configured grant which the network expects that the UE uses for transmission, 2) no interoperability problems are foreseen for resource pool selection, 3) no interoperability problems are foreseen for PUCCH transmission, 4) the network may not correctly understand SL buffer status of the UE, 5) no interoperability problems are foreseen for other changes.
63. If the network is implemented according to this CR but the UE is not, 1) upon SL BWP deactivation, the UE continues to use a sidelink configured grant which the network expects that UE suspends or clear, 2) the UE may select a resource pool which the network does not expect that the UE select for SL mode 2, 3) the network may allocate a retransmssion grant unncessarily for PUCCH transmission done by the UE, 4) the network may not correctly understand SL buffer status of the UE, 5) no interoperability problems are foreseen for other changes.


	
	

	Consequences if not approved:
	UE will not correctly perform NR sidelink transmission and reception.
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START OF THE CHANGE
[bookmark: _Toc46490278][bookmark: _Toc20428307][bookmark: _Toc37296212][bookmark: _Toc5707112][bookmark: _Toc534932489]3	Definitions, symbols and abbreviations
[bookmark: _Toc46490279][bookmark: _Toc29239799][bookmark: _Toc37296153]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].
[bookmark: _Hlk34312357]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.
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-gNB, 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 QoS information including CSI request, a priority, a communication range requirement and Zone ID.
[bookmark: _GoBack]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.
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 they are stopped or expires (e.g. due to BWP switching).
[bookmark: _Toc12569230][bookmark: _Toc37296247]NEXT CHANGE
[bookmark: _Toc46490339]5.8.3	Sidelink
There are two types of transmission without dynamic grant:
-	configured grant Type 1 where an sidelink grant is provided by RRC, and stored as configured sidelink grant;
-	configured grant Type 2 where an sidelink grant is provided by PDCCH, and stored or cleared as configured sidelink grant based on L1 signalling indicating configured sidelink grant activation or deactivation.
Type 1 and/or Type 2 are configured with a single BWP. Multiple configurations of up to 8 configured grants (including both Type 1 and Type 2, if configured) can be active simultaneously on the BWP.
RRC configures the following parameters when the configured grant Type 1 is configured, as specified in TS 38.331 [5] or TS 36.331 [21]:
-	sl-ConfigIndexCG: the identifier of a configured grant for sidelink;
-	sl-CS-RNTI: SLCS-RNTI for retransmission;
-	nrosl-NrOfHARQ-Processes: the number of HARQ processes for configured grant;
-	sl-PperiodCG: periodicity of the configured grant Type 1;
-	sl-TimeOffsetCG-Type1: Offset of a resource with respect to SFN = 0 in time domain, refering to the number of logical slots that can be used for SL transmission;
-	sl-TimeResourceCG-Type1: time resource location of the configured grant Type 1;
-	sl-CG-MaxTransNumList: the maximum number of times that a TB can be transmitted using the configured grant;
[bookmark: OLE_LINK27][bookmark: OLE_LINK26][bookmark: OLE_LINK45]-	sl-HARQharq-PprocID-offset: offset of HARQ process for configured grant Type 1.
RRC configures the following parameters when the configured grant Type 2 is configured, as specified in TS 38.331 [5]:
-	sl-ConfigIndexCG: the identifier of a configured grant for sidelink;
-	sl-CS-RNTI: SLCS-RNTI for activation, deactivation, and retransmission;
-	nrosl-NrOfHARQ-Processes: the number of HARQ processes for configured grant;
-	sl-PperiodCG: periodicity of the configured grant Type 2;
-	sl-CG-MaxTransNumList: the maximum number of times that a TB can be transmitted using the configured grant;
-	sl-HARQharq-PprocID-offset: offset of HARQ process for configured grant Type 2.
Upon configuration of a configured grant Type 1, the MAC entity shall for each configured sidelink grant:
1>	store the sidelink grant provided by upper layersRRC as a configured sidelink grant;
1>	initialise or re-initialise the configured sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) according to sl-TimeOffsetCG-Type1 and sl-TimeResourceCG-Type1, and to reoccur with sl-periodCG for transmissions of multiple MAC PDUs according to clause 8.1.2 of TS 38.214 [7].
NOTE 1:	If the MAC entity is configured with multiple configured sidelink grants, collision among the configured sidelink grants may occur. How to handle the collision is left to UE implementation.
After a sidelink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the first slot of the Sth sidelink grant occurs in the logical slot for which:
[(SFN × numberOfSLSlotsPerFrame) + logical slot number in the frame] =
 (timeReferenceSFN × numberOfSLSlotsPerFrame + sl-TimeOffsetCGType1+ S × PeriodicitySL) modulo (1024 × numberOfSLSlotsPerFrame).
where , and numberOfSLSlotsPerFrame and N refer to the number of logical slots that can be used for SL transmsission in the frame and 20ms, respectively, as specified in clause 8.1.7 of TS 38.214 [7].
After a sidelink grant is configured for a configured grant Type 2, the MAC entity shall consider sequentially that the first slot of Sth sidelink grant occurs in the logical slot for which:
[(SFN × numberOfSLSlotsPerFrame) + logical slot number in the frame] =
[(SFNstart time × numberOfSLSlotsPerFrame + slotstart time) + S × PeriodicitySL] modulo (1024 × numberOfSLSlotsPerFrame).
where SFNstart time and slotstart time are the SFN and logical slot, respectively, of the first transmission opportunity of PSSCH where the configured sidelink grant was (re-)initialised.
When a configured sidelink grant is released by upper layersRRC, all the corresponding configurations shall be released and all corresponding sidelink grants shall be cleared.
The MAC entity shall:
1>	if the configured sidelink grant confirmation has been triggered and not cancelled; and
1>	if the MAC entity has UL resources allocated for new transmission:
2>	instruct the Multiplexing and Assembly procedure to generate a Sidelink Configured Grant Confirmation MAC CE as defined in clause 6.1.3.34;
2>	cancel the triggered configured sidelink grant confirmation.
For a configured grant Type 2, the MAC entity shall clear the corresponding configured sidelink grant immediately after first transmission of Sidelink Configured Grant Confirmation MAC CE triggered by the configured sidelink grant deactivation.
NEXT CHANGE
[bookmark: _Toc37296221][bookmark: _Toc46490348]5.15.2	Sidelink
In addition to clause 16 of TS 38.213 [6], this clause specifies requirements on BWP operation for sidelink.
The MAC entity is configured with at most a single SL BWP where sidelink transmission and reception are performed.
For a BWP, the MAC entity shall:
1>	if the BWP is activated:
2>	transmit PSBCH on the BWP, if configured;
2>	transmit PSCCH on the BWP;
2>	transmit SL-SCH on the BWP;
2>	receive PSFCH on the BWP, if configured.
2>	receive PSBCH on the BWP, if configured;
2>	receive PSCCH on the BWP;
2>	receive SL-SCH on the BWP;
2>	transmit PSFCH on the BWP, if configured;
2>	(re-)initialize any suspended configured sidelink grant of configured grant Type 1.
1>	if the BWP is deactivated:
2>	not transmit PSBCH on the BWP, if configured;
2>	not transmit PSCCH on the BWP;
2>	not transmit SL-SCH on the BWP;
2>	not receive PSFCH on the BWP, if configured.
2>	not receive PSBCH on the BWP, if configured;
2>	not receive PSCCH on the BWP;
2>	not receive SL-SCH on the BWP;
2>	not transmit PSFCH on the BWP, if configured;
2>	suspend any configured sidelink grant of configured grant Type 1;
2>	clear any configured sidelink grant of configured grant Type 2.
NEXT CHANGE
[bookmark: _Toc46490376]5.22	SL-SCH Data transfer
[bookmark: _Toc12569231][bookmark: _Toc37296248][bookmark: _Toc46490377]5.22.1	SL-SCH Data transmission
[bookmark: _Toc12569232][bookmark: _Toc37296249][bookmark: _Toc46490378]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] or TS 36.331 [21], the MAC entity shall for each PDCCH occasion and for each grant received for this PDCCH occasion:
[bookmark: _Toc12569241]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 been not 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 5.22.1.3.1a3:

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>	clear the configured sidelink grant, if available;
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:
34>	select any pool of resources configured with PSFCH resources among the pools of resources allowed for the logical channel by the Sidelink LCP mapping restriction (see clause 5.22.1.4.1.2) and upper layers according to TS 23.387 [19];
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 configured 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, , with the selected value;
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  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 upper layersRRC, overlapped in sl-MaxTxTransNumPSSCH indicated in sl-CBR-PSSCH-TxConfigList 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-PSSCH-TxConfigList 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>	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 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:
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>	if retransmission resource(s) cannot be selected up to the selected number of HARQ retransmissions by ensuring that the resource(s) can be indicated by the time resource assignment of a prior SCI according to clause 8.3.1.1 of TS 38.212 [9]:
6>	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.
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 new initial transmission opportunities and the other set(s) of transmission opportunities as the retransmission opportunities;
5>	consider the sets of initial new 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 upper layersRRC in sl-ProbResourceKeep:
3>	clear the configured 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  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:
3>	if sl-HARQ-FeedbackEnabled is set to enabled for the logical channel:
34>	select any pool of resources configured with PSFCH resources among the pools of resources allowed for the logical channel by the Sidelink LCP mapping restriction (see clause 5.22.1.4.1.2) and upper layers according to TS 23.287 [19];
3>	else:
4>	select any pool of resources among the pools of resources;
2>	else if a SL-CSI reporting is triggered:
3>	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;
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-PSSCH-TxConfigList 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-PSSCH-TxConfigList 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>	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>	if one or more HARQ retransmissions are selected:
4>	if 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:
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>	if retransmission resource(s) cannot be selected up to the selected number of HARQ retransmissions by ensuring that the resource(s) can be indicated by the time resource assignment of a prior SCI according to clause 8.3.1.1 of TS 38.212 [9]:
6>	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.
5>	consider a transmission opportunity which comes first in time as the initial new transmission opportunity and a other transmission opportunity opportunitieswhich comes later in time as the retransmission opportunityopportunities;
5>	consider both ofall 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].
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 4:	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-periodPeriodPSFCHresource 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 54:	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>	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 included in sl-ConfigDedicatedNRSL-ScheduledConfig.
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 included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped between sl-MinMCS-PSSCH and sl-MaxMCS-PSSCH indicated in sl-CBR-PSSCH-TxConfigList 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.
NOTE 65:	MCS selection is up to UE implementation if the MCS or the corresponding range is not configured by upper layersRRC.
2>	if the configured sidelink grant has been activated and this PSSCH duration corresponds to the first PSSCH transmission opportunity within this sl-PperiodCG 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-PperiodCG for the configured sidelink grant;
3>	determine that this PSSCH duration is used for initial transmission;
3>	if a dynamic sidelink grant associated to the HARQ Process ID has been received on the PDCCH for the MAC entity's SLCS-RNTI:
4>	clear the dynamic sidelink grant.
2>	deliver the sidelink grant, the selected MCS, and the associated HARQ information to the Sidelink HARQ Entity for this PSSCH duration.
[bookmark: _Toc37296250]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 / sl-PperiodCG)] modulo nrosl-NrOfHARQ-Processes + sl-HARQharq-PprocID-offset
where CURRENT_slot = (SFN × numberOfSlotsPerFrame + slot number in the frame), and numberOfSlotsPerFrame refer to the number of consecutive slots per frame as specified in TS 38.211 [8].
[bookmark: _Toc46490379]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 upper layersRRC in sl-ProbResourceKeep; or
1>	if the pool of resources is configured or reconfigured by upper layersRRC; 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 upper layersRRC in sl-MaxMCS-PSSCH and the MAC entityUE 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 latency requirement 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 latency requirement 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.
[bookmark: _Toc12569233][bookmark: _Toc37296251]1>	if a resource(s) of the selected sidelink grant is indicated for re-evaluation or pre-emption by the physical layer as specified in clause 8.1.4 of TS 38.214 [7]; or
1>	if retransmission of a MAC PDU on the selected sidelink grant has been dropped by either sidelink congestion control as specified in clause 8.1.6 of TS 38.214 or de-prioritization as specified in clause 16.2.4 of TS 38.213 [6], clause 5.4.2.2 of TS 36.321 [22] and clause 5.4.42.2:
2>	remove the resource(s) from the selected sidelink grant associated to the Sidelink process, if the resource(s) of the selected sidelink grant is indicated for re-evaluation or pre-emption by the physical layer;
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];
2>	if no resource(s) is selected by ensuring that the resource(s) can be indicated by the time resource assignment of a SCI for one or more retransmissions according to clause 8.3.1.1 of TS 38.212 [9]:
3>	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.
2>	replace the removed or dropped resource(s) by the selected resource(s) for the selected sidelink grant.
[bookmark: _Toc46490380]5.22.1.3	Sidelink HARQ operation
[bookmark: _Toc46490381][bookmark: _Toc37296252][bookmark: _Toc12569234]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:	For the configured grant Type 1 and 2, only one new TB can be transmitted in a periodicity of the configured grant.
2>	(re-)associate a Sidelink process to this grant, and for eachthe associated Sidelink process:
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 associated Sidelink process;
NOTE 1:	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>	consider the NDI to have been toggled 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 HARQ Entity is left to UE implementation.
5>	(re-)associate the Sidelink process to a Sidelink process ID;
NOTE 3:	How UE determine Sidelink process ID in SCI is left to UE implementation for NR sidelink.
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 sl-HARQ-FeedbackEnabled has been set to Enabled for the logical channel(s) in the MAC PDU according to clause 5.22.1.4.2;
6>	set the HARQ feedback enabled/disabled indicator to enabledenable HARQ feedback.
5>	else:
6>	set the HARQ feedback enabled/disabled indicator to disableddisable HARQ feedback.
5>	set the priority to the value of the highest priority of the logical channel(s), if any, and a MAC CE, if any, 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 Zone_id is determined 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, if configured;
7>	set Zone_id to the value of the determined Zone_id.
4>	deliver the MAC PDU, the sideink 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 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 each 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.
[bookmark: _Toc46490382][bookmark: _Toc12569235]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.
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 sl-HARQ-FeedbackEnabled HARQ feedback has been enabled set to enabled for the logical channel(s) in 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.
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 maximum number of transmissions of the MAC PDU has been reached to sl-MaxTransNum; or
1>	if a positive acknowledgement to a transmission of the MAC PDU has been received according to clause 5.22.1.3.2; or
1>	if only a negative-only acknowledgement was enabled in the SCI and no negative acknowledgement was received for the the most recent (re-)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 the value of the highest priority of logical channel(s) and a MAC CE in the MAC PDU is lower than sl-PrioritizationThres if sl-PrioritizationThres is configured.
NOTE:	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.
[bookmark: _Toc46490383][bookmark: _Toc37296253][bookmark: _Toc12569236]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 for each PSSCH transmission:
2>	if the PSSCH 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:
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].
[bookmark: _Toc37296254]2>	else if HARQ feedback has been disabled for the MAC PDU and next retransmission(s) of the MAC PDU is not requiredsl-HARQ-FeedbackEnabled has been set to disabled for the logical channel(s) in 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 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 anysl-HARQ-FeedbackEnabled has been set to disabled for the logical channel(s) in the MAC PDU and next retransmission(s) of the MAC PDU is not required:
3>	instruct the physical layer to signal a positive 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].
[bookmark: _Toc46490384]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 upper layersRRC.
1>	else:
2>	re-initialize numConsecutiveDTX to zero.
[bookmark: _Toc46490385]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.
[bookmark: _Toc37296255][bookmark: _Toc12569237][bookmark: _Toc46490386]5.22.1.4.1	Logical channel prioritization
[bookmark: _Toc37296256][bookmark: _Toc46490387]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-configuredSLGrantType1Allowed which sets whether a configured grant Type 1 can be used for sidelink transmission;
-	sl-allowedCGAllowedCG-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.
[bookmark: _Toc46490388][bookmark: _Toc37296257]5.22.1.4.1.2	Selection of logical channels
The MAC entity shall for each SCI corresponding to a new transmission:
1>	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 or the MAC CE, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, for the SL grant associated to the SCI:
2>	SL data is available for transmission; and
2>	SBj > 0, in case there is any logical channel having SBj > 0; and
2>	sl-configuredSLGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and
2>	sl-allowedCGAllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and
2>	sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI.
NOTE:	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-configuredSLGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and.
[bookmark: _Toc37296258]2>	sl-allowedCGAllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and
2>	if the MAC entity has been configured with Sidelink resource allocation mode 1 and PSFCH is configured for the sidelink grant associated to the SCI:
3>	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
3>	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.
2>	else:
3>	sl-HARQ-FeedbackEnabled is set to disabled.
[bookmark: _Toc46490389]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 SL-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;
[bookmark: _Toc12569238]-	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.
[bookmark: _Toc37296259][bookmark: _Toc46490390]5.22.1.4.2	Multiplexing of MAC SDUs
The MAC entity shall multiplex MAC SDUs in a MAC PDU according to clauses 5.22.1.3.1 and 6.1.6.
[bookmark: _Toc46490391][bookmark: _Toc37296260]5.22.1.5	Scheduling Request
In addition to clause 5.4.4, the Scheduling Request (SR) is also used for requesting SL-SCH resources for new transmission when triggered by the Sidelink BSR (clause 5.22.1.6) or the SL-CSI reporting (clause 5.22.1.7). If configured, the MAC entity performs the SR procedure as specified in this clause unless otherwise specified in clause 5.4.4.
The SR configuration of the logical channel that triggered the Sidelink BSR (clause 5.22.1.6) (if such a configuration exists) is also considered as corresponding SR configuration for the triggered SR (clause 5.4.4). The priority of the triggered SR corresponds to the priority of the logical channel.
If the SL-CSI reporting procedure is enabled by RRC, the SL-CSI reporting is mapped to one SR configuration for all PC5-RRC connections established by RRC. The SR configuration of the SL-CSI reporting triggered according to 5.22.1.7 is considered as corresponding SR configuration for the triggered SR (clause 5.4.4). The priority of the triggered SR corresponds to the priority of the SL-CSI reporting.
All pending SR(s) triggered according to the Sidelink BSR procedure (clause 5.22.1.6) prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a Sidelink SL-BSR MAC CE which contains buffer status up to (and including) the last event that triggered a Sidelink BSR (see clause 5.22.1.4) prior to the MAC PDU assembly.
All pending SR(s) triggered according to the Sidelink BSR procedure (clause 5.22.1.6) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the SL grant(s) can accommodate all pending data available for transmission in sidelink.
The pending SR triggered according to the SL-CSI reporting for a destination shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the SL grant(s) can accommodate the SL-CSI reporting that has been triggered but not cancelled. All pending SR(s) triggered by either Sidelink BSR or Sidelink CSI report shall be cancelled, when RRC configures autonomous resource selectionSidelink resource allocation mode 2.
[bookmark: _Toc37296261][bookmark: _Toc12569239][bookmark: _Toc46490392]5.22.1.6	Buffer Status Reporting
The Sidelink Buffer Status reporting (SL-BSR) procedure is used to provide the serving gNB with information about SL data volume in the MAC entity.
RRC configures the following parameters to control the SL-BSR:
-	sl-periodicBSR-Timer, configured by periodicBSR-Timer in sl-BSR-Config;
-	sl-retxBSR-Timer, configured by retxBSR-Timer in sl-BSR-Config;
-	sl-logicalChannelSR-DelayTimerApplied;
-	sl-logicalChannelSR-DelayTimer, configured by logicalChannelSR-DelayTimer in sl-BSR-Config;
-	sl-logicalChannelGroup.
Each logical channel which belongs to a Destination is allocated to an LCG as specified in TS 38.331 [5] or TS 36.331 [21]. The maximum number of LCGs is eight.
The MAC entity determines the amount of SL data available for a logical channel according to the data volume calculation procedure in TSs 38.322 [3] and 38.323 [4].
A SL-BSR shall be triggered if any of the following events occur:
1>	if the MAC entity has been configured with Sidelink resource allocation mode 1:
2>	SL data, for a logical channel of a Destination, becomes available to the MAC entity; and either
3>	this SL data belongs to a logical channel with higher priority than the priorities of the logical channels containing available SL data which belong to any LCG belonging to the same Destination; or
3>	none of the logical channels which belong to an LCG belonging to the same Destination contains any available SL data.
in which case the SL-BSR is referred below to as 'Regular SL-BSR';
2>	UL resources are allocated and number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of the SL-BSR MAC CE plus its subheader, in which case the SL-BSR is referred below to as 'Padding SL-BSR';
2>	sl-retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains SL data, in which case the SL-BSR is referred below to as 'Regular SL-BSR';
2>	sl-periodicBSR-Timer expires, in which case the SL-BSR is referred below to as 'Periodic SL-BSR'.
1>	else:
2>	Sidelink resource allocation mode 1 is configured by RRC and SL data is available for transmission in the RLC entity or in the PDCP entity, in which case the Sidelink BSR is referred below to as "Regular Sidelink SL-BSR".
For Regular SL-BSR, the MAC entity shall:
1>	if the SL-BSR is triggered for a logical channel for which sl-logicalChannelSR-DelayTimerApplied with value true is configured by upper layersRRC:
2>	start or restart the sl-logicalChannelSR-DelayTimer.
1>	else:
2>	if running, stop the sl-logicalChannelSR-DelayTimer.
For Regular and Periodic SL-BSR, the MAC entity shall:
1>	if sl-PrioritizationThres is configured and the value of the highest priority of the logical channels that belong to any LCG and contain SL data for any Destination is lower than sl-PrioritizationThres; and
1>	if either ul-PrioritizationThres is not configured or ul-PrioritizationThres is configured and the value of the highest priority of the logical channels that belong to any LCG and contain UL data is equal to or higher than ul-PrioritizationThres according to clause 5.4.5:
2>	prioritize the LCG(s) for the Destination(s).
1>	if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled according to clause 5.4.5 and the UL grant cannot accommodate a SL-BSR MAC CE containing buffer status only for all prioritized LCGs having data available for transmission plus the subheader of the SL-BSR according to clause 5.4.3.1.3, in case the SL-BSR is considered as not prioritized:
2>	prioritize the SL-BSR for logical channel prioritization specified in clause 5.4.3.1;
2>	report Truncated SL-BSR containing buffer status for as many prioritized LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.
1>	else if the number of bits in the UL grant is expected to be equal to or larger than the size of a SL-BSR containing buffer status for all LCGs having data available for transmission plus the subheader of the SL-BSR according to clause 5.4.3.1.3:
2>	report SL-BSR containing buffer status for all LCGs having data available for transmission.
1>	else:
2>	report Truncated SL-BSR containing buffer status for as many LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.
For Padding BSR:
1>	if the number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of a SL-BSR containing buffer status for all LCGs having data available for transmission plus its subheader:
2>	report SL-BSR containing buffer status for all LCGs having data available for transmission;
1>	else:
2>	report Truncated SL-BSR containing buffer status for as many LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.
For SL-BSR triggered by sl-retxBSR-Timer expiry, the MAC entity considers that the logical channel that triggered the SL-BSR is the highest priority logical channel that has data available for transmission at the time the SL-BSR is triggered.
The MAC entity shall:
1>	if the sidelink Buffer Status reporting procedure determines that at least one SL-BSR has been triggered and not cancelled:
2>	if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the SL-BSR MAC CE plus its subheader as a result of logical channel prioritization according to clause 5.4.3.1:
3>	instruct the Multiplexing and Assembly procedure in clause 5.4.3 to generate the SL-BSR MAC CE(s);
3>	start or restart sl-periodicBSR-Timer except when all the generated SL-BSRs are Truncated SL-BSRs;
3>	start or restart sl-retxBSR-Timer.
2>	 if a Regular SL-BSR has been triggered and sl-logicalChannelSR-DelayTimer is not running:
3>	if there is no UL-SCH resource available for a new transmission; or
3>	if UL-SCH resources are available for a new transmission and the UL-SCH resources cannot accommodate the SL-BSR MAC CE plus its subheader as a result of logical channel prioritization according to clause 5.4.3.1; or
3>	if the set of Subcarrier Spacing index values in sl-allowedSCSAllowedSCS-List, if configured for the logical channel that triggered the SL-BSR, does not include the Subcarrier Spacing index associated to the UL-SCH resources available for a new transmission; or
3>	if sl-maxPUSCHMaxPUSCH-Duration, if configured for the logical channel that triggered the SL-BSR, is smaller than the PUSCH transmission duration associated to the UL-SCH resources available for a new transmission:
4>	trigger a Scheduling Request.
NOTE 1:	UL-SCH resources are considered available if the MAC entity has an active configuration for either type of configured uplink grants, or if the MAC entity has received a dynamic uplink grant, or if both of these conditions are met. If the MAC entity has determined at a given point in time that UL-SCH resources are available, this need not imply that UL-SCH resources are available for use at that point in time.
A MAC PDU shall contain at most one SL-BSR MAC CE, even when multiple events have triggered a SL-BSR. The Regular SL-BSR and the Periodic SL-BSR shall have precedence over the padding SL-BSR.
The MAC entity shall restart sl-retxBSR-Timer upon reception of an SL grant for transmission of new data on any SL-SCH.
All triggered SL-BSRs may be cancelled when the SL grant(s) can accommodate all pending data available for transmission. All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a SL-BSR MAC CE which contains buffer status up to (and including) the last event that triggered a SL-BSR prior to the MAC PDU assembly. All triggered SL-BSRs shall be cancelled, and sl-retx-BSR-Timer and sl-periodic-BSR-Timer shall be stopped, when RRC configures autonomous resource selectionSidelink resource allocation mode 2.
NOTE 2:	MAC PDU assembly can happen at any point in time between uplink grant reception and actual transmission of the corresponding MAC PDU. SL-BSR and SR can be triggered after the assembly of a MAC PDU which contains a SL-BSR MAC CE, but before the transmission of this MAC PDU. In addition, SL-BSR and SR can be triggered during MAC PDU assembly.
[bookmark: _Toc37296262][bookmark: _Toc46490393]5.22.1.7	CSI Reporting
The Sidelink Channel State Information (SL-CSI) reporting procedure is used to provide a peer UE with sidelink channel state information as specified in clause 8.5 of TS 38.214 [7].
RRC configures the following parameters to control the SL-CSI reporting procedure:
-	sl-LatencyBound-CSI-Report, which is maintained for each PC5-RRC connection.
The MAC entity shall for each pair of the Source Layer-2 ID and the Destination Layer-2 ID corresponding to a PC5-RRC connection which has been established by upper layers:
1>	if the SL-CSI reporting has been triggered by a SCI and not cancelled:
2>	if the latency requirement of the SL-CSI reporting in sl-LatencyBound-CSI-Report cannot be met:
3>	cancel the triggered SL-CSI reporting.
2>	else if the MAC entity has SL resources allocated for new transmission and the SL-SCH resources can accommodate the SL CSI reporting MAC CE and its subheader as a result of logical channel prioritization:
3>	instruct the Multiplexing and Assembly procedure to generate a Sidelink CSI Reporting MAC CE as defined in clause 6.1.3.35;
3>	cancel the triggered SL-CSI reporting.
2>	else if the MAC entity has been configured with Sidelink resource allocation mode 1:
3>	trigger a Scheduling Request.
[bookmark: _Toc37296263]NOTE:	The MAC entity configured with Sidelink resource allocation mode 1 may trigger a Scheduling Request if transmission of a pending SL-CSI reporting with the sidelink grant(s) cannot fulfil the latency requirement associated to the SL-CSI reporting.
[bookmark: _Toc46490394]5.22.2	SL-SCH Data reception
[bookmark: _Toc12569242][bookmark: _Toc37296264][bookmark: _Toc46490395]5.22.2.1	SCI reception
SCI indicate if there is a transmission on SL-SCH and provide the relevant HARQ information. A SCI consists of two parts: the 1st stage SCI on PSCCH and the 2nd stage SCI on PSSCH as specified in clause 8.1 of TS 38.214 [7].
The MAC entity shall:
1>	for each PSCCH duration during which the MAC entity monitors PSCCH:
2>	if a 1st stage SCI for this PSSCH duration has been received on the PSCCH:
3>	determine the set of PSSCH durations in which reception of a 2nd stage SCI and the transport block occur using the received part of the SCI;
3>	if the 2nd stage SCI for this PSSCH duration has been received on the PSSCH:
4>	store the SCI as a valid SCI for the PSSCH durations corresponding to transmission(s) of the transport block and the associated HARQ information and QoS information;
1>	for each PSSCH duration for which the MAC entity has a valid SCI:
2>	deliver the SCI and the associated Sidelink transmission information to the Sidelink HARQ Entity.
[bookmark: _Toc46490396][bookmark: _Toc12569243][bookmark: _Toc37296265]5.22.2.2	Sidelink HARQ operation
[bookmark: _Toc37296266][bookmark: _Toc12569244][bookmark: _Toc46490397]5.22.2.2.1	Sidelink HARQ Entity
There is at most one Sidelink HARQ Entity at the MAC entity for reception of the SL-SCH, which maintains a number of parallel Sidelink processes.
Each Sidelink process is associated with SCI in which the MAC entity is interested. This interest is as determined by the Destination Layer-1 ID and the Source Layer-1 IDSidelink identification information of the SCI. The Sidelink HARQ Entity directs Sidelink transmission information and associated TBs received on the SL-SCH to the corresponding Sidelink processes.
The number of Receiving Sidelink processes associated with the Sidelink HARQ Entity is defined in TS 38.306 [5][TBD].
For each PSSCH duration, the Sidelink HARQ Entity shall:
1>	for each SCI valid for this PSSCH duration:
2>	if the NDI has been toggled compared to the value of the previous received transmission corresponding to the pair of the Destination Layer-1 ID and the Source Layer-1 IDSidelink identification information and the Sidelink process ID of the SCI or this is the very first received transmission for the Sidelink identification information and the Sidelink process ID pair of the Destination Layer-1 ID and the Source Layer-1 ID of the SCI:
3>	if there is a Sidelink process associated with the Sidelink identification information and the Sidelink process ID of the SCI:
4>	consider the Sidelink process as unoccupied;
4>	flush the soft buffer for the Sidelink process.
3>	allocate the TB received from the physical layer and the associated Sidelink identification information and Sidelink process IDSidelink transmission information to an unoccupied Sidelink process;
3>	if the HARQ buffer of the Sidelink process is not empty:
4>	flush the HARQ buffer.
3>	associate the Sidelink process with the Sidelink identification information and the Sidelink process ID of this SCI and consider this transmission to be a new transmission.
NOTE:	When a new TB arrives, the Sidelink HARQ Entity allocates the TB to any unoccupied Sidelink process. if If there is no unoccupied Sidelink process in the Sidelink HARQ entity, how to manage receiving Sidelink processes is up to UE implementation.
1>	for each Sidelink process:
2>	if the NDI has been not toggled compared to the value of the previous received transmission corresponding to the pair of the Destination Layer-1 ID and the Source Layer-1 IDSidelink identification information and the Sidelnk process ID of the SCI for the Sidelink process according to its associated SCI:
3>	allocate the TB received from the physical layer to the Sidelink process and consider this transmission to be a retransmission.
[bookmark: _Toc46490398][bookmark: _Toc37296267][bookmark: _Toc12569245]5.22.2.2.2	Sidelink process
For each PSSCH duration where a transmission takes place for the Sidelink process, one TB and the associated HARQ information is received from the Sidelink HARQ Entity.
For each received TB and associated Sidelink transmission information, the Sidelink process shall:
1>	if this is a new transmission:
2>	attempt to decode the received data.
1>	else if this is a retransmission:
2>	if the data for this TB has not yet been successfully decoded:
3>	instruct the physical layer to combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data.
1>	if the data which the MAC entity attempted to decode was successfully decoded for this TB; or
1>	if the data for this TB was successfully decoded before:
2>	if this is the first successful decoding of the data for this TB:
3>	if this TB is associated to unicast, the DST field of the decoded MAC PDU subheader is equal to the 8 MSB of any of the Source Layer-2 ID(s) of the UE for which the 16 LSB are equal to the Destination ID in the corresponding SCI, and the SRC field of the decoded MAC PDU subheader is equal to the 16 MSB of any of the Destination Layer-2 ID(s) of the UE for which the 8 LSB are equal to the Source ID in the corresponding SCI; or
3>	if this TB is associated to groupcast or broadcast and the DST field of the decoded MAC PDU subheader is equal to the 8 MSB of any of the Destination Layer-2 ID(s) of the UE for which the 16 LSB are equal to the Destination ID in the corresponding SCI:
4>	deliver the decoded MAC PDU to the disassembly and demultiplexing entity;
2>	consider the Sidelink process as unoccupied.
1>	else:
2>	instruct the physical layer to replace the data in the soft buffer for this TB with the data which the MAC entity attempted to decode.
1>	if HARQ feedback is enabled by the SCI:
2>	if negative-only acknowledgement type 1 groupcast is indicated by the SCI according to clause 8.4.1 of TS 38.212 [9]:
3>	if UE's location information is available and distance beteween UE's location and the central location of the nearest zone indicated by the Zone_id in the SCI is smaller or equal to the communication range requirement in the SCI; or
3>	if UE's location information is not available:
4>	if the data which the MAC entity attempted to decode was not successfully decoded for this TB or and the data for this TB was not successfully decoded before:
5>	instruct the physical layer to generate a negative acknowledgement of the data in this TB.
2>	if negative-positive acknowledgementtype 1 groupcast is not indicated by the SCI according to clause 8.4.1 of TS 38.212 [9]:
3>	if the data which the MAC entity attempted to decode was successfully decoded for this TB or the data for this TB was successfully decoded before:
4>	instruct the physical layer to generate a positive acknowledgement of the data in this TB.
3>	else:
4>	instruct the physical layer to generate a negative acknowledgement of the data in this TB.
[bookmark: _Toc37296268][bookmark: _Toc12569246][bookmark: _Toc46490399]5.22.2.3	Disassembly and demultiplexing
The MAC entity shall disassemble and demultiplex a MAC PDU as defined in clause 6.1.6.
NEXT CHANGE
[bookmark: _Toc37296310][bookmark: _Toc46490441][bookmark: _Toc12751594]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 among index(es)corresponding to SL-DestinationIdentity associated to same destination reported in SL-TxResourceReqList[v2x-DestinationInfoList]. If multiple such lists are reported, tThe value is indexed sequentially from "0" across all the lists in the same ascending order of SL-DestinationIdentity in SL-TxResourceReqList as specified in TS 38.331 [5];
-	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 SL 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 and MAC headers 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 SL-BSR format and the Truncated SL-BSR format, the Buffer Size fields are included in ascending order based on the LCGi. For the Truncated SL-BSR format the number of Buffer Size fields included is maximised, while not exceeding the number of padding bits.
NOTE:	The number of the Buffer Size fields in the SL-BSR and Truncated SL-BSR format can be zero.
[image: ]
Figure 6.1.3.33-1: SL-BSR and Truncated SL-BSR MAC control element
[bookmark: _Toc20428340][bookmark: _Toc46490442][bookmark: _Toc37296311]6.1.3.34	Sidelink Configured Grant Confirmation MAC CE
The Sidelink Configured Grant Confirmation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-2b. The Sidelink Configured Grant Confirmation MAC CE is defined as follows (Figure 6.1.3.34-1):
-	Ci: If there is a configured grant Type 2 with sl-ConfigIndexCG i configured for the MAC entity as specified in TS 38.331 [5], this field indicates the confirmation to activation/deactivation of the configured grant with sl-ConfigIndexCG i, else the MAC entity shall ignore the Ci field. The Ci field is set to 1 to confirm that the configured grant with sl-ConfigIndexCG i shall be activated. The Ci field is set to 0 to indicate that the configured grant with sl-ConfigIndexCG i shall be deactivated.;
-	R: Reserved bit, set to 0.
[image: ]
Figure 6.1.3.34-1: Sidelink Configured Grant Confirmation MAC CE
NEXT CHANGE
[bookmark: _Toc46490448][bookmark: _Toc37296317][bookmark: _Toc37296324][bookmark: _Toc46490455]6.1.6	MAC PDU (SL-SCH)
A MAC PDU consists of one SL-SCH subheader and one or more MAC subPDUs. Each MAC subPDU consists of one of the following:
-	A MAC subheader only (including padding);
-	A MAC subheader and a MAC SDU;
-	A MAC subheader and a MAC CE;
-	A MAC subheader and padding.
The MAC SDUs are of variable sizes.
Each MAC subheader except SL-SCH subheader corresponds to either a MAC SDU, a MAC CE, or padding.
The SL-SCH subheader is of a fixed size and consists of the seven header fields V/R/R/R/R/SRC/DST.
[image: ]
Figure 6.1.6-1: SL-SCH MAC subheader
A MAC subheader except for fixed-sized MAC CE and padding consists of the four header fields R/F/LCID/L as depicted in Figure 6.1.2-1 (with 8-bit L field) and Figure 6.1.2-2 (with 16-bit L field). A MAC subheader for fixed-sized MAC CE and padding consists of the two header fields R/LCID as depicted in Figure 6.1.2-3.
SL MAC subPDU(s) with MAC SDU(s) is placed after the SL-SCH subheader and before the MAC subPDU with a MAC CE and the MAC subPDU with padding in the MAC PDU as depicted in Figure 6.1.6-2. SL MAC subPDU with a MAC CE is placed after all the MAC subPDU(s) with MAC SDU and before the MAC subPDU with padding in the MAC PDU as depicted in Figure 6.1.6-2. The size of padding can be zero.
 [image: ]
Figure 6.1.6-2: Example of a SL MAC PDU
A maximum of one MAC PDU can be transmitted per TB per MAC entity.
NEXT CHANGE
6.2.4	MAC subheader for SL-SCH
The MAC subheader consists of the following fields:
-	V: The MAC PDU format version number field indicates which version of the SL-SCH subheader is used. In this version of the specification, the V field is set to "0". The V field size is 4 bits;
-	SRC: The SRC field carries the 16 most significant bits of the Source Layer-2 ID field set to the identifier provided by upper layers as defined in TS 23.287 [19]. The length of the field is 16 bits;
-	DST: The DST field carries the 8 most significant bits of the Destination Layer-2 ID set to the identifier provided by upper layers as defined in TS 23.287 [19]. [If the V field is set to "1", this identifier is a unicast identifier. If the V field is set to "2", this identifier is a groupcast identifier. If the V field is set to "3", this identifier is a broadcast identifier. The length of the field is 8 bits;
-	LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE within the scope of one Source Layer-2 ID and Destination Layer-2 ID pair of the corresponding MAC SDU or padding as described in Tables 6.2.4-1 for SL-SCH. There is one LCID field per MAC subheader except for SL-SCH subheader. The LCID field size is 6 bits;
-	L: The Length field indicates the length of the corresponding MAC SDU in bytes. There is one L field per MAC subheader except for SL-SCH subheader and subheaders corresponding to the fixed-sized MAC CE SL-SCH subheader or padding. The size of the L field is indicated by the F field;
-	F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for SL-SCH subheader and subheaders corresponding to the SL-SCH subheaderfixed-sized MAC CE or padding. The size of the F field is 1 bit. The value 0 indicates 8 bits of the Length field. The value 1 indicates 16 bits of the Length field;
-	R: Reserved bit, set to 0.
The MAC subheader is octet aligned.
Table 6.2.4-1 Values of LCID for SL-SCH
	Index
	LCID values

	0
	SCCH carrying PC5-S messages that are not protected

	1
	SCCH carrying PC5-S messages "Direct Security Mode Command" and "Direct Security Mode Complete"

	2
	SCCH carrying other PC5-S messages that are protected

	3
	SCCH carrying PC5-RRC messages

	4–19
	Identity of the logical channel

	20–61
	Reserved

	62
	Sidelink CSI Reporting

	63
	Padding
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