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Introduction
In this document, we share our views on MAC corrections for Rel-18 SL-U.
Discussion
Random selection
In RAN2#124, it was agreed to exclude the candidate resources associated with RB sets which are indicated as C-LBT failure for random selection, since these candidate resources cannot be used for PSSCH/PSCCH transmission. For identification of candidate resources as specified in the physical layer (i.e. full sensing/partial sensing), corresponding exclusion for C-LBT failure resources is performed in Step 1) of clause 8.1.4 of TS38.214, shown as follows.
	TS38.321, clause 5.22.1.1
4>	if transmission based on random selection is configured by upper layers:
5>	if the selected resource pool is not SL-PRS dedicated resource pool:
6>	randomly select the time and frequency resources for one transmission opportunity from the resource pool which occur within the SL DRX Active time, if configured, as specified in clause 5.28.2 of the destination UE selected for indicating to the physical layer the SL DRX Active time above, and the pool(s) in which all RB sets with Sidelink consistent LBT failure detected and not cancelled are excluded, if configured, according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier.
TS38.214, clause 8.1.4
The following steps are used:
1)	If a number of consecutive slots is provided with a value larger than 1, the candidate multi-slot resource definition is applied. Otherwise, the candidate single-slot resource definition is applied. 
[…] […]
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to 'contiguousRB', the UE shall exclude candidate single-slot or candidate multi-slot resources with the sub-channel with the smallest index including resource blocks of the intra-cell guardband PRBs, configured by higher layer parameter, intraCellGuardBandsSL-List, or determined according to the nominal intra-cell guard band and RB set pattern as specified in [8, TS 38.101-1] when higher layer parameter, intraCellGuardBandsSL-List, is not configured.
If rbSetsWithConsecutiveLBTFailure is provided, the UE shall exclude candidate single-slot resources or candidate multi-slot resources, whose associated one or more RB set(s) is included in the rbSetsWithConsecutiveLBTFailure parameter.
The total number of remaining candidate single-slot resources or candidate multi-slot resources is denoted by .


Note that for contiguous RB based resource allocation, since PSCCH is mapped within the lowest sub-channel of a candidate resource, while if the lowest sub-channel consists of intra cell guard band PRBs, the lowest sub-channel cannot be used for PSCCH transmission, thus the UE shall exclude the candidate resources of which the lowest sub-channel overlaps with intra cell guard band PRBs (as the cyan highlight part specifies). Similar as exclusion of C-LBT failure candidate resources for random selection in MAC layers specs, the case above should also be included.
Proposal 1: For random selection in SL-U, further clarify that MAC layers shall exclude the candidate resources of which the lowest sub-channel includes intra cell guard band PRBs.
· Adopt the following TP#1.
A corresponding text proposal is provided as following.
	TS38.321, clause 5.22.1.1 (TP#1)
3>	if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is not configured by RRC:
4>	if transmission based on random selection is configured by upper layers:
5>	if the selected resource pool is not SL-PRS dedicated resource pool:
6>	randomly select the time and frequency resources for one transmission opportunity from the resource pool which occur within the SL DRX Active time, if configured, as specified in clause 5.28.2 of the destination UE selected for indicating to the physical layer the SL DRX Active time above, and the pool(s) in which all RB sets with Sidelink consistent LBT failure detected and not cancelled and the resources of which the lowest sub-channel includes intra cell guard band PRBs are excluded, if configured, according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier.
[bookmark: _Hlk148781724]NOTE 3Ab:	When there are both SL data available in the logical channel(s) and SL-PRS pending for transmission, the resources are selected based on the shorter one of the corresponding remaining PDB and the corresponding remaining SL-PRS delay budget.
5>	else if the selected resource pool is SL-PRS dedicated resource pool:
6>	randomly select the time and frequency resources for one transmission opportunity from the resource pool as specified in clause 5.28.2, according to the remaining SL-PRS delay budget of the SL-PRS transmission(s).
4>	else:
5>	if sl-NRPSSCH-EUTRA-ThresRSRP-List is configured by the RRC:
6>	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;
7>	when SCS of NR SL is (pre-)configured as μ = 1:
8>	select the time and frequency resources in the first of NR SL slots overlapping with an LTE SL subframe;
8>	may additionally select the time and frequency resources in the subsequent NR SL slot overlapping with the LTE SL subframe.
5>	else if the selected resource pool is not SL-PRS dedicated resource pool:
6>	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] which occur within the SL DRX Active time, if configured, as specified in clause 5.28.2 of the destination UE selected for indicating to the physical layer the SL DRX Active time above, according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier.
5>	else if the selected resource pool is SL-PRS dedicated resource pool:
6>	randomly select the time and frequency resources for one transmission opportunity from the resources indicated by physical layer as clasue 8.2.4 of TS 38.214 [7] as specified in clause 5.28.2, according to the remaining SL-PRS delay budget of the SL-PRS transmission(s).


Clarification on transmission opportunity for MCSt
As discussed in email discussion (i.e. [POST124][105][V2X/SL] Rel-18 38.321 CR), when MAC layers select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer, for MCSt of a single MAC PDU (i.e. the resources indicated by the physical layer are in form of candidate multi-slot resources consisting of  consecutive slots in time domain), one transmission opportunity includes PSSCH/PSCCH transmissions in  consecutive slots. The related specs text is shown as follows.
	TS38.214, clause 8.1.4
The following steps are used:
1)	If a number of consecutive slots is provided with a value larger than 1, the candidate multi-slot resource definition is applied. Otherwise, the candidate single-slot resource definition is applied. 
[…] […]

TS38.321, clause 5.22.1.1
5>	else if the selected resource pool is not SL-PRS dedicated resource pool:
6>	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] which occur within the SL DRX Active time, if configured, as specified in clause 5.28.2 of the destination UE selected for indicating to the physical layer the SL DRX Active time above, according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier.


After selection of the resources for PSSCH/PSCCH transmissions, the UE shall consider a transmission opportunity which comes first in time as the initial transmission opportunity and the rest of transmission opportunities are considered as retransmission opportunities. 
	TS38.321, clause 5.22.1.1
4>	consider a transmission opportunity which comes first in time as the initial transmission opportunity and other transmission opportunities as the retransmission opportunities;
4>	consider all the transmission opportunities as the selected sidelink grant.


As discussed above for MCSt of a single MAC PDU, one transmission opportunity includes resources in  consecutive slots in time domain and a PSSCH/PSCCH transmission occurs in each slot, resulting in that the resources in  consecutive slots for the initial transmission opportunity as specified are all for initial transmission. In that case, the transmitting UE shall toggle the NDI in each slot and the receiving UE cannot perform combining when decoding the MAC PDU, since the receiving UE treats every transmission in the  consecutive slots as initial transmission. It is straightforward to consider the time and frequency resource in the first slot of the transmission opportunity as the initial transmission opportunity.
	TS38.321, clause 5.22.1.3.1
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
[…] […]
5>	consider the NDI to have been toggled compared to the value of the previous transmission corresponding to the Sidelink identification information and the Sidelink process ID of the MAC PDU and set the NDI to the toggled value;


Proposal 2: For resource (re-)selection in case of MCSt for a single MAC PDU, the UE considers the first resource of a transmission opportunity which comes first in time as the initial transmission opportunity.
· Adopt the following TP#2.
A corresponding text proposal is provided as following.
	TS38.321, clause 5.22.1.1 (TP#2)
4>	consider the first time and frequency resource of a transmission opportunity which comes first in time as the initial transmission opportunity and the remaining resource(s) of the transmission opportunity, if any, and other transmission opportunities as the retransmission opportunities;
4>	consider all the transmission opportunities as the selected sidelink grant.


Inter-UE coordination scheme 1 for Rel-18 SL-U
Inter-UE coordination (IUC) scheme 1 introduced in Rel-17 NR SL aims to enhance reliability and reduced latency for SL transmissions. In Rel-18 SL-U, RAN1 specifications as below had supported the IUC scheme 1 by updating SCI format 2C to adapt to both the interlace RB based transmission and contiguous RB based transmission. Specifically, to operation IUC scheme 1 for rel-18 SL-U, frequency resource related fields in SCI format 2C are reused to support contiguous RB based transmission, while these fields are updated to include RB set related information to support the interlace RB based transmission. 
	TS38.212, clause 8.4.1.3
If the 'Providing/Requesting indicator' field is set to 0, all the remaining fields are set as follows:
-	Resource combinations -number of bits determined by the following:
-	If higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or configured to 'contigousRB'
-	 bits as defined in Clause 8.1.5A of [6, TS 38.214];
-	If the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'
-	 bits as defined in Clause 8.1.5A of [6, TS 38.214];
where
-	 and  is the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter sl-MultiReserveResource is configured; otherwise.
-	 is provided by the higher layer parameter sl-NumSubchannel as defined in Clause 8.1.5 of [6, TS 38.214].
-	 is the number of RB sets in a resource pool.
-	First resource location - 8 bits as defined in Clause 8.1.5A of [6, TS 38.214]. 
-	Reference slot location - ( bits as defined in Clause 8.1.5A of [6, TS 38.214], where  is defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211].
-	Resource set type - 1 bit, where value 0 indicates preferred resource set and value 1 indicates non-preferred resource set.
-	Lowest subChannel indices -  bits as defined in Clause 8.1.5A of [6, TS 38.214].
-	Lowest RB set indices -  bits as defined in Clause 8.1.5A of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
If the 'Providing/Requesting indicator' field is set to 1, all the remaining fields are set as follows:
-	Priority - 3 bits as specified in clause 5.4.3.3 of [12, TS 23.287] and clause 5.22.1.3.1 of [8, TS 38.321]. Value '000' of Priority field corresponds to priority value '1', value '001' of Priority field corresponds to priority value '2', and so on.
-	Number of subchannels - bits as defined in Clause 8.1.4A of [6, TS 38.214].
-	Number of RB sets -  bits as defined in Clause 8.1.4A of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
< Omitted >


For the IUC scheme 1, the Sidelink Inter-UE Coordination Request MAC CE is used to trigger a peer UE to transmit IUC information, and the Sidelink Inter-UE Coordination information MAC CE is used to send the IUC information. Each field in these two MAC CEs would be interpreted according to corresponding SCI field in the SCI format 2-C as specified in the TS 38.212. As above-mentioned, the frequency resources related SCI fields in SCI format 2-C have been updated in Rel-18 SL-U. Therefore, to keep the interpretation consistence between fields in MAC CE and SCI format 2-C, a new Sidelink Inter-UE Coordination Request MAC CE and a new Sidelink Inter-UE Coordination information MAC CE can be introduced to support IUC scheme 1 for interlace RB based transmission, while the legacy Sidelink Inter-UE Coordination Request MAC CE and the legacy Sidelink Inter-UE Coordination information MAC CE can be reused to support IUC scheme 1 for contiguous RB based transmission in SL-U.  
Proposal 3:
· Reuse the legacy Sidelink Inter-UE Coordination Request MAC CE and the legacy Sidelink Inter-UE Coordination information MAC CE to support IUC scheme 1 for contiguous RB based transmission in Rel-18 SL-U.
· Introduce a new Sidelink Inter-UE Coordination Request MAC CE and a new Sidelink Inter-UE Coordination information MAC CE to support IUC scheme 1 for interlace RB based transmission in Rel-18 SL-U.
· Adopt the following TP#3.
	[bookmark: _Toc155999826]6.1.3.53	Inter-UE Coordination Information MAC CE
The Inter-UE Coordination Information MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.4-1. The priority of the Inter-UE Coordination Information MAC CE is fixed to '1' for Logical Channel Prioritization (LCP) procedure. It has a variable size with following fields (Figure 6.1.3.53-1).:
The Inter-UE Coordination Information MAC CE for interlace RB based transmission is identified by a MAC subheader with LCID as specified in Table 6.2.4-1. The priority of the Inter-UE Coordination Information MAC CE for interlace RB based transmission is fixed to '1' for Logical Channel Prioritization (LCP) procedure. It has a variable size with following fields (Figure 6.1.3.53-2).
[bookmark: OLE_LINK6]-	RT: This field indicates the resource set type, i.e., preferred resource set or non-preferred resource set, as the codepoint value of the SCI format 2-C resourceSetType field as specified in TS 38.212 [9].
-	RSL: This field indicates the location of reference slot, as the codepoint value of the SCI format 2-C referenceSlotLocation field as specified in TS 38.212 [9]. The length of the field is 17 bits. If the length of referenceSlotLocation field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 17 bit, this field contains referenceSlotLocation field using the LSB bits;
-	LSIi: This field indicates lowest subchannel indices for the first resource location of each TRIV, as the codepoint value of the SCI format 2-C lowestIndices field as specified in TS 38.212 [9]. LSI0 indicates lowest subchannel indices for the first resource location of TRIV within the first resource combination, LSI1 indicates lowest subchannel indices for the first resource location of TRIV within the second resource combination and so on. The length of the field is 5 bits. If the length of lowestIndices field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 5 bit, this field contains lowestIndices field using the LSB bits;
-	LRIi: This field indicates lowest subchannel indices for the first resource location of each TRIV, as the codepoint value of the SCI format 2-C lowestRBsetIndices field as specified in TS 38.212 [9]. LSI0 indicates lowest RB set indices for the first resource location of TRIV within the first resource combination, LSI1 indicates lowest RB set indices for the first resource location of TRIV within the second resource combination and so on. The length of the field is 3 bits. If the length of lowestRBsetIndices field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 3 bit, this field contains lowestRBsetIndices field using the LSB bits;
-	RCi: This field indicates resource combination, as the codepoint value of the SCI format 2-C resourceCombination field as specified in TS 38.212 [9]. The number of RC is based on upper bound of the L field in the MAC subheader as indicated in clause 6.2.1. RC0 indicates the first resource combination, RC1 indicates the second resource combination and so on. The length of the field is 26 bits. If the length of resourceCombination field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 26 bit, this field contains resourceCombination field using the LSB bits;
-	First resource locationi-1: This field indicates first resource location, as the codepoint value of the SCI format 2-C firstResourceLocation field as specified in TS 38.212 [9]. First Resource Location0 indicates the first resource location for the second resource combination, First Resource Location1 indicates the first resource location for the third resource combination and so on. The length of the field is 13 bits. If the length of firstResourceLocation field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 13 bit, this field contains firstResourceLocation field using the LSB bits;
-	R: Reserved bit, set to 0.
NOTE:	It is up to UE implementation to determine whether and how to select a subset of RCs to be included in the Inter-UE Coordination Information MAC CE.


Figure 6.1.3.53-1: Inter-UE Coordination Information MAC CE


Figure 6.1.3.53-2: Inter-UE Coordination Information MAC CE for interlace RB based transmission
[bookmark: _Toc155999827]6.1.3.54	Inter-UE Coordination Request MAC CE
The Inter-UE Coordination request MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.4-1. The priority of the Inter-UE Coordination Request MAC CE is fixed to '1' for Logical Channel Prioritization (LCP) procedure. It has a fixed size of 48 bits with following fields (Figure 6.1.3.54-1).:
The Inter-UE Coordination request MAC CE for interlace RB based transmission is identified by a MAC subheader with LCID as specified in Table 6.2.4-1. The priority of the Inter-UE Coordination Request MAC CE for interlace RB based transmission is fixed to '1' for Logical Channel Prioritization (LCP) procedure. It has a fixed size of 56 bits with following fields (Figure 6.1.3.54-2).
-	RT: If the value of sl-DetermineResourceType (as specified in TS 38.331 [5] clause 6.3.5) is set to ueb, this field indicates the resource set type, i.e., preferred resource set or non-preferred resource set, as the codepoint value of the SCI format 2-C resourceSetType field as specified in TS 38.212 [9]. This field is ignored if the value of sl-DetermineResourceType is set to uea;
-	RP: This field indicates the resource reservation period, as the codepoint value of the SCI format 2-C resourceReservationPeriod field as specified in TS 38.212 [9]. The length of the field is 4 bits. If the length of resourceReservationPeriod field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 4 bit, this field contains resourceReservationPeriod field using the LSB bits;
-	Priority: This field indicates the priority, as the codepoint value of the SCI format 2-C priority field as specified in TS 38.212 [9]. The length of the field is 3 bits;
-	RSWL: This field indicates resource selection window location, as the codepoint value of the SCI format 2-C resourceSelectionWindowLocation field as specified in TS 38.212 [9]. The length of the field is 34 bits. If the length of resourceSelectionWindowLocation field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 34 bit, this field contains resourceSelectionWindowLocation field using the LSB bits;
-	Number of Subchannel: This field indicates the number of subchannels, as the codepoint value of the SCI format 2-C numberOfSubchannel field as specified in TS 38.212 [9]. The length of the field is 5 bits. If the length of numberOfSubchannel field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 5 bit, this field contains numberOfSubchannel field using the LSB bits;
-	Number of RB sets: This field indicates the number of RB sets, as the codepoint value of the SCI format 2-C numberOfRBsets field as specified in TS 38.212 [9]. The length of the field is 3 bits. If the length of numberOfRBsets field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 3 bit, this field contains numberOfRBsets field using the LSB bits;
-	R: Reserved bit, set to 0.


Figure 6.1.3.54-1: Inter-UE Coordination Request MAC CE


Figure 6.1.3.54-2: Inter-UE Coordination Request MAC CE for interlace RB based transmission
< Unchanged parts are Omitted >
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","ProSe direct link security mode command" and "ProSe direct link 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
	SCCH carrying PC5-S messages ("Direct Security Mode Command" and "Direct Security Mode Complete") which is used for duplication

	21
	SCCH carrying other PC5-S messages that are protected which is used for duplication

	22
	SCCH carrying PC5-RRC messages which is used for duplication

	23-38
	Identity of the logical channel which is used for duplication

	39–524
	Reserved

	53
	Sidelink Inter-UE Coordination Request for interlace RB based transmission

	54
	Sidelink Inter-UE Coordination Information for interlace RB based transmission

	55
	SCCH carrying end-to-end SL-SRB0/1/2/3 messages delivered via SL-U2U-RLC as specified in TS 38.331 [5]

	56
	SCCH carrying RRC messages delivered via SL-RLC0 as specified in TS 38.331 [5]

	57
	SCCH carrying RRC message delivered via SL-RLC1 as specified in TS 38.331 [5]

	58
	SCCH for Sidelink Discovery Messages

	59
	Sidelink Inter-UE Coordination Request

	60
	Sidelink Inter-UE Coordination Information

	61
	Sidelink DRX Command

	62
	Sidelink CSI Reporting

	63
	Padding





Conclusion
In this contribution, we discuss corrections on SL-U, and make the following proposals:
Proposal 1: For random selection in SL-U, further clarify that MAC layers shall exclude the candidate resources of which the lowest sub-channel includes intra cell guard band PRBs.
· Adopt TP#1.
Proposal 2: For resource (re-)selection in case of MCSt for a single MAC PDU, the UE considers the first resource of a transmission opportunity which comes first in time as the initial transmission opportunity.
· Adopt TP#2.
Proposal 3: 
· [bookmark: _GoBack]Reuse the legacy Sidelink Inter-UE Coordination Request MAC CE and the legacy Sidelink Inter-UE Coordination information MAC CE to support IUC scheme 1 for contiguous RB based transmission in Rel-18 SL-U.
· Introduce a new Sidelink Inter-UE Coordination Request MAC CE and a new Sidelink Inter-UE Coordination information MAC CE to support IUC scheme 1 for interlace RB based transmission in Rel-18 SL-U.
· Adopt TP#3.
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