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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper is to discuss left issue on SL-CA and SL-U. 
Table 1 Open issue list for SL-CA
	Index
	Issue
	Comment

	[1-1] 

	RAN2 implementation on QoS flow to carrier mapping from upper layer
	Covered by [POST123bis][113][V2XSL] QoS flows mapping to carriers (OPPO)

	[1-5] 
	Whether/how to configure carrier set for the two RLC legs in case of PDCP duplication, for SCCH, in case of RRC_CONNECTED Tx UE
	Given the agreement from 123bis, the only left issue is on SCCH in case of RRC_CONNECTED

	[1-6]
	For UC, how for Tx UE to decide on the carrier set, that to be delivered to the Rx UE
	For UC, it is agreed at 123bis that UC Tx UE would send the carrier configuration to Rx UE, then the left issue is how for Tx UE to decide on it

2.	Include carrier configuration into RRCReconfigurationSidelink message.

	[1-7]
	For UC, whether SUI message needs to be enhanced for CA/duplication
	E.g.,
1) for UC, when per-carrier RLF happens, whether it should be reported by Tx-UE to network
2) for UC, when Rx-UE receives the additional RLC bearer establishment command from Tx-UE, whether it should be reported to network

Based on the agreement from 123bis as follows
1.	In TX UE, per carrier “carrier failure” is introduced. If “carrier failure” is declared for a carrier, the carrier should be removed/released. The carrier (re)selection can be triggered. For UC, this carrier can be released via PC5 RRC reconfiguration.
1.	For UC, include the PDCP duplication configuration into PC5-RRC, for SRB and DRB. For SRB, PDCP duplication configuration just indicates whether PDCP duplication is used or not.

	[1-8]
	Left issue from R4-2317751
	To answer R4 question in the LSin.

	[1-9]
	Confirmation of WA:
1.	Working assumption: It is up to UE implementation in which carrier the UE sends CSI reporting MAC CE.
	Confirm the WA



Table 2 Open issue list for SL-U
	Index
	Issue
	Comment

	[2-1] 

	Confirmation of WA:
1.	Working assumption: Trigger resource (re)selection if all initial transmission and retransmission within MCSt fail due to LBT failure. It should provide minimum specification change.
	Confirm the WA

	[2-7] 

	E-LCP impact on MCSt (i.e., when generating TB in the subsequent slots of a MCSt, whether CAPC-related LCH filtering is needed)
	Clarify R2 agreement given R1 agreement to ensure compatibility

R2 agreement:
1.	For the subsequent slots in MCSt, LCP procedure for COT initiating UE is enhanced: the LCHs with lower or equal CAPC than the CAPC value used for LBT check for the first TB.

R1 agreement:
When a UE applies Type 1 channel access procedure to initiate a channel occupancy for multiple SL transmissions over one slot or multiple consecutive slots, the highest CAPC value among the associated CAPC values with the multiple SL transmissions is used for performing the Type 1 channel access procedure.

	
	
	



[bookmark: _Toc114214864][bookmark: _Toc114245162][bookmark: _Toc126008719]Discussion on SL-CA
Per-WI Open Issues 
One left issue is for SCCH, RRC_CONNECTED case
1. For SCCH, at least for RRC_IDLE/RRC_INACTIVE/OOC cases, leave the decision of per-LCH carrier set for PDCP duplication to Tx UE implementation
Since for SCCH, it was agreed that the decision of duplication is up to UE implementation, covering RRC_CONNECTED Tx UE
1. For SCCH, add additional RLC leg configuration into specified SCCH configuration (w/o disable/enable flag), and leave the enable/disable decision of PDCP duplication to Tx UE implementation.
It seems more aligned if leave the carrier set configuration to Tx UE implementation as well. 
[bookmark: _Toc149901547]For open issue [1-5], for SCCH, for RRC_CONNECTED cases, leave the decision of per-LCH carrier set for PDCP duplication to Tx UE implementation.
And in case of TX profile = backwards-compatible, if UE decides to use PDCP duplication, which is up to UE implementation, it seems easier to handle that in the same way as for  TX profile = backwards-incompatible case. 
[bookmark: _Toc149901548]For open issue [1-5], for STCH, if TX profile indicates backwards-compatible, if UE decides to use PDCP duplication, the per-LCH carrier set configuration aligns with the case when TX profile indicates backwards-compatible.
For the left issue on carrier set configuration for UC link, i.e., how for UC Tx UE to decide on the carrier configuration towards the Rx UE, considering the per-LCH carrier set configuration conclusion
1. For STCH, if TX profile indicates backwards-incompatible, for RRC_IDLE/RRC_INACTIVE/OOC case, leave the decision of per-LCH carrier set for PDCP duplication to Tx UE implementation.
It seems not preferred to impose control for RRC_IDLE/INACTIVE UE.
For RRC_CONNECTED, combining the two conclusions below
2. For STCH, if TX profile indicates backwards-incompatible, for RRC_CONNECTED, dedicated-RRC provides per-LCH carrier set configuration
1. In TX UE, per carrier “carrier failure” is introduced. If “carrier failure” is declared for a carrier, the carrier should be removed/released. The carrier (re)selection can be triggered. For UC, this carrier can be released via PC5 RRC reconfiguration.
It seems 
1) Either Tx-UE itself, based on the per-carrier-RLF event, release the carrier, and update the carrier configuration to Rx-UE, and then report it to network (to ensure network provides aligned per-LCH carrier set configuration);
2) Or Tx-UE, upon per-carrier-RLF event, report it to network, and rely on network decision to update the carrier configuration, and then command the Tx-UE,and further forward it to the Rx UE.
Both are feasible, while the former seems more align with the preference of SCCH carrier set decision, i.e., the per-link carrier configuration has to take the SCCH related carrier set configuration into account as well. 
[bookmark: _Toc149901549]For open issue [1-6], for UC, it is up to Tx UE implementation to decide on the per link carrier configuration. 
One side effect from PC5-RRC signaling on duplication (de)configuration could be the impact on SUI message, e.g., to report to network on the establishment of secondary RLC leg. 
For the necessity of this report, the logic is the same as RLC bearer report as in non-duplication scenario, i.e., due to the issue that a single RLC bearer can only have one RLC mode, the info is helpful to network to configure proper mode for alignment. 
Considering currently primary RLC leg report in SUI comes together with QoS profile reporting, one may want to differentiate it from secondary RLC leg reporting.
SL-RLC-ModeIndication-r16 ::=          SEQUENCE {
    sl-Mode-r16                            CHOICE  {
        sl-AM-Mode-r16                         NULL,
        sl-UM-Mode-r16                         NULL
    },
    sl-QoS-InfoList-r16                SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16
}
[bookmark: _Toc149901550]For open issue [1-7], include the secondary RLC channel reporting into the SUI report.
Another impact to SUI is due to the carrier-specific RLF, which is necessary for network to configure the per-LCH carrier set when duplication is used
[bookmark: _Toc149901551]For open issue [1-7], include the per-carrier RLF reporting into the SUI report.
In 123bis, the following WA was reached
Agreements on CSI reporting MAC CE
Working assumption: It is up to UE implementation in which carrier the UE sends CSI reporting MAC CE.
There seems no blocking issue for this WA, so that it can be confirmed
[bookmark: _Toc149901552]For open issue [1-9], R2 confirm the WA that “It is up to UE implementation in which carrier the UE sends CSI reporting MAC CE”

Issues out of Per-WI Open Issue List
In LTE, the CBR measurement is configured in a way that the MO is defined using a frequency.
MeasObjectEUTRA ::=					SEQUENCE {
	carrierFreq							ARFCN-ValueEUTRA,
[…]
	[[	
		tx-ResourcePoolToRemoveList-r14	Tx-ResourcePoolMeasList-r14		OPTIONAL,	-- Need ON
		tx-ResourcePoolToAddList-r14	Tx-ResourcePoolMeasList-r14		OPTIONAL,	-- Need ON
		fembms-MixedCarrier-r14				BOOLEAN					OPTIONAL			-- Need ON
	]],
[…]
}
However, when it comes to NR, the carrier frequency dimension has not been included yet
MeasObjectNR-SL-r16 ::=      SEQUENCE {
    tx-PoolMeasToRemoveList-r16  Tx-PoolMeasList-r16                           OPTIONAL,       -- Need N
    tx-PoolMeasToAddModList-r16  Tx-PoolMeasList-r16                           OPTIONAL        -- Need N
}
Considering that the number of resource pool is limited, it is difficult to rely on resource pool ID only to differentiate the pools on multiple carriers, 
maxNrofTXPool-r16                       INTEGER ::= 8       -- Maximum number of Tx resource pool for NR sidelink communication and
                                                            -- discovery
maxNrofPoolID-r16                       INTEGER ::= 16      -- Maximum index of resource pool for NR sidelink communication and
                                                            -- discovery
[bookmark: _Toc149901553]Introduce frequency dimension for SL CBR measurement object configuration.
For the NACK-only issue that caused by R1 change as follows:
Table 8.3.1.1-1: 2nd-stage SCI formats
	Value of 2nd-stage SCI format field
	2nd-stage SCI format

	00
	SCI format 2-A

	01
	SCI format 2-B; or
reserved if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured

	10
	SCI format 2-C; or
reserved if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured and the COT sharing flag field is set to '1'

	11
	SCI format 2-D; or
reserved if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured


 
Table 8.4.1.1-1: Cast type indicator or COT sharing cast type
	Value of Cast type indicator or COT sharing cast type
	Cast type

	00
	Broadcast

	01
	Groupcast 
when HARQ-ACK information includes ACK or NACK

	10
	Unicast

	11
	Groupcast
when HARQ-ACK information includes only NACK; or reserved, if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured


The issue is whether R2 needs to change the UE behavior:
1) When the number of PSFCH is the same or larger than the number of Rx UE, it is reasonable to avoid selecting NACK-only option, although now MAC NOTE-4 indicating that can be up to UE implementation
2) Otherwise, When the number of PSFCH is smaller than the number of Rx UE, there is no much R2 spec (or AS-layer) can do to solve the root issue, since it should be by network to configure sufficient PSFCH rsources, or service provider to avoid deploying GC with large group size.
NOTE 4:	Selection of positive-negative acknowledgement or negative-only acknowledgement is up to UE implementation.
[bookmark: _Toc149901554]For the not supported GC NACK-only option, R2 discuss whether to enhance the NOTE of “Selection of positive-negative acknowledgement or negative-only acknowledgement is up to UE implementation”. Other than that, R2 confirm no normative text change to MAC spec.
Discussion on SL-U
For Per-WI Open Issues
In 123bis, the following WA was reached
Working assumption: Trigger resource (re)selection if all initial transmission and retransmission within MCSt fail due to LBT failure. It should provide minimum specification change.
There seems no blocking issue for this WA, so that it can be confirmed
[bookmark: _Toc149901555]For open issue [2-1], R2 confirm the WA that “Trigger resource (re)selection if all initial transmission and retransmission within MCSt fail due to LBT failure. It should provide minimum specification change.”
R1 endorsed the TP below
<Unchanged part omitted>
When a UE applies Type 1 channel access procedure to initiate a channel occupancy for transmit multiple transport blocks (TBs) over multiple consecutive slots SL transmissions over one slot or multiple consecutive slots, the highest CAPC value among the associated CAPC values with the multiple TBs SL transmissions is used for performing the Type 1 channel access procedure.
<End of text proposal>
Considering the R2 agreement as follows
Agreements on MCSt:
1.	For the subsequent slots in MCSt, LCP procedure for COT initiating UE is enhanced: the LCHs with lower or equal CAPC than the CAPC value used for LBT check for the first TB.
The two seem colliding with each other, since if the CAPC decision has already taken into account of the CAPPC value of multiple SL transmissions, there seems no need to further consider it during the LCP step. 
[bookmark: _Toc149901556]For open issue [2-7], R2 reverts the agreement of “For the subsequent slots in MCSt, LCP procedure for COT initiating UE is enhanced: the LCHs with lower or equal CAPC than the CAPC value used for LBT check for the first TB.” Considering the R1 conclusion. 

Issues out of Per-WI Open Issue list
R1 agreement as follows
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In legacy R2 specification, it was stated that
3>	select an amount of frequency resources within the range, if configured by RRC, between sl-MinSubChannelNumPSSCH and sl-MaxSubchannelNumPSSCH included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped between sl-MinSubChannelNumPSSCH and sl-MaxSubchannelNumPSSCH indicated in sl-CBR-PriorityTxConfigList for the highest priority of the logical channel(s) allowed on the carrier and the CBR measured by lower layers according to clause 5.1.27 of TS 38.215 [24] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available or the corresponding sl-DefaultCBR-PartialSensing configured by RRC if partial sensing is selected and CBR measurement results are not available, or the corresponding sl-DefaultCBR-RandomSelection configured by RRC if random selection is selected and CBR measurement results are not available in case the sl-TxPoolExceptional is not used;
I.e., in legacy, only one parameter for the subchannel number is necessary, while now for interlace-based transmission, two parameters are needed, to provide to PHY layer. Based on our understanding, L_subCH * L_RBset = the legacy subchannel number, i.e., essentially it is just to split the one parameter into two parts. And then how to split the two can be left to UE implementation.
[bookmark: _Toc146899580][bookmark: _Toc149901557]For interlace RB-based PSSCH transmission, it is up to UE implementation to decide how to split the legacy subchannel number into L_RBset (i.e., number of used RB sets) and L_subCH (i.e., the number of sub-channels within each RB set).
Furthermore, for the following procedure
3>	select the number of HARQ retransmissions from the allowed numbers, if configured by RRC, in sl-MaxTxTransNumPSSCH included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped in sl-MaxTxTransNumPSSCH indicated in sl-CBR-PriorityTxConfigList for the highest priority of the logical channel(s) allowed on the carrier and the CBR measured by lower layers according to clause 5.1.27 of TS 38.215 [24] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available or the corresponding sl-DefaultCBR-PartialSensing configured by RRC if partial sensing is selected and CBR measurement results are not available, or the corresponding sl-DefaultCBR-RandomSelection configured by RRC if random selection is selected and CBR measurement results are not available in case the sl-TxPoolExceptional is not used;
Considering the WA confirmation above, in case of MCSt, it is hard to predict whether all or a single slot within a MCSt being used finally (since even a LBT success on a single slot would not lead to resource reselection), it is not clear how to enforce the HARQ retransmission number in case of MCSt. And seems we can only leave it to UE implementation if the WA is confirmed.
[bookmark: _Toc149901558]For MCSt, during resource (re)selection, leave it to UE implementation, regarding whether to calculate HARQ retransmission number based on the number of MCSt transmissions, or the number of slot(s) within MCSt transmission.
[bookmark: _Toc114153059]Conclusion

We have the following proposals:
Proposal 1	For open issue [1-5], for SCCH, for RRC_CONNECTED cases, leave the decision of per-LCH carrier set for PDCP duplication to Tx UE implementation.
Proposal 2	For open issue [1-5], for STCH, if TX profile indicates backwards-compatible, if UE decides to use PDCP duplication, the per-LCH carrier set configuration aligns with the case when TX profile indicates backwards-compatible.
Proposal 3	For open issue [1-6], for UC, it is up to Tx UE implementation to decide on the per link carrier configuration.
Proposal 4	For open issue [1-7], include the secondary RLC channel reporting into the SUI report.
Proposal 5	For open issue [1-7], include the per-carrier RLF reporting into the SUI report.
Proposal 6	For open issue [1-9], R2 confirm the WA that “It is up to UE implementation in which carrier the UE sends CSI reporting MAC CE”
Proposal 7	Introduce frequency dimension for SL CBR measurement object configuration.
Proposal 8	For the not supported GC NACK-only option, R2 discuss whether to enhance the NOTE of “Selection of positive-negative acknowledgement or negative-only acknowledgement is up to UE implementation”. Other than that, R2 confirm no normative text change to MAC spec.
Proposal 9	For open issue [2-1], R2 confirm the WA that “Trigger resource (re)selection if all initial transmission and retransmission within MCSt fail due to LBT failure. It should provide minimum specification change.”
Proposal 10	For open issue [2-7], R2 reverts the agreement of “For the subsequent slots in MCSt, LCP procedure for COT initiating UE is enhanced: the LCHs with lower or equal CAPC than the CAPC value used for LBT check for the first TB.” Considering the R1 conclusion.
Proposal 11	For interlace RB-based PSSCH transmission, it is up to UE implementation to decide how to split the legacy subchannel number into L_RBset (i.e., number of used RB sets) and L_subCH (i.e., the number of sub-channels within each RB set).
Proposal 12	For MCSt, during resource (re)selection, leave it to UE implementation, regarding whether to calculate HARQ retransmission number based on the number of MCSt transmissions, or the number of slot(s) within MCSt transmission.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
[1] 3GPP RP-230077, WID revision: NR sidelink evolution, OPPO
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Regarding frequency domain resource indication for interlace RB-based PSSCH transmission:

o Alt A: MAC layer indicates both Lgycy and Lpgs,, to PHY layer. where Lpg,, is the number of
used RB sets for one PSCCH/PSSCH transmission




