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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In RAN2#121bis-e meeting, RAN2 has made the following agreements on NR sidelink CA [1]:
Agreement: 
Proposal 2. Support one independent HARQ entity per carrier used for NR sidelink communication and one transport block is generated per carrier. 
Proposal 3. Support that each transport block and its retransmissions are mapped to a same single carrier.
Agreement:
Proposal 3:	For groupcast/broadcast, as in LTE SL CA, the carrier(s) that can be used for transmitting data are configured by V2X layer for the L2 destination. FFS on backwards compatibility issue. 
Agreement 
Proposal 8: Packet duplication for NR sidelink is performed at the PDCP layer. The duplicated PDCP PDUs of the same PDCP entity are submitted to two different RLC entities and associated to two different sidelink logical channels respectively.
Proposal 9: RAN2 agrees that LCH mapping restriction shall be defined such that the duplicated PDCP PDUs of the same PDCP entity are only allowed to be transmitted on different NR sidelink carriers.
Agreement:
Proposal 16: For NR sidelink PDCP duplication, reuse the hard-coded way for paired sidelink LCID to identify duplicated sidelink LCHs (i.e. for a unified design for all Bcast/Gcast). The specific SL LCID values occupied are left to Stage-3. FFS on Unicast case. 
Agreement:
Proposal 10: For TX carrier (re)selection triggers in NR sidelink CA, reuse the triggers for TX carrier (re)selection per sidelink process in LTE sidelink CA as follows at least for GC/BC
if the resource (re)selection is triggered with the sidelink process.
if there is no sidelink grant associated with the sidelink process on any carrier allowed for the STCH as indicated by upper layers (i.e., RRC layer and V2X layer).
FFS on unicast case. 
Agreement:
Proposal 7	For LCP, only allow the LCHs having a priority whose associated CBR threshold for reselection is no lower than the CBR of the carrier when the carrier is (re-)selected. FFS on how to determine the per-carrier CBR at least for GC/BC.
FFS on unicast case. 
Agreement:
Proposal 5	NR SL CA TX carrier (re)selection follows LTE CA solution, i.e., define 1) per-carrier-per-priority CBR threshold for carrier (re)selection, and 2) per-carrier-per-priority CBR threshold for carrier keeping. And final carrier selection is done based on the lowest CBR value across carriers. Where the priority is the LCH priority. 
FFS on unicast case. 
Agreement:
Proposal 1: Based on observation that section 6.1.2.12 of TS 24.587-v18.0.0 has captured V2X layer can be provisioned with service to frequency mapping for unicast. RAN2 assume it is applicable to PC5 unicast SL CA after link has been established. RAN2 notify SA2 this assumption and ask their input on identified questions.
Agreement:
RAN2 ask SA2 input on Question 1: According to TS 24.588, V2X layer is only provisioned with a mapping between service identifier and initial L2 address used for unicast. But service identifier is invisible to AS-layer, and the initial L2 ID will only be used in DCR and be replaced by a self-chosen L2 ID in PC5-S link establishment procedure. Then, after L2 ID changes, whether/how UE's AS layer can obtain the mapping between L2 ID and frequencies.
Agreement:
RAN2 ask SA2 input on Question 2: According to TS 24.587, PC5 unicast allows UEs to add/modify/remove V2X services/PC5 QoS flows to the same L2 ID pair. Then, given service info is invisible to AS layer, how can the UE ensure the modified V2X services to be transmitted only on the corresponding frequencies in the V2X layer?
[bookmark: OLE_LINK1]In this contribution, we will further discuss the remaining issues (including the above FFS) for NR sidelink CA from RAN2 perspective, check whether prior LTE sidelink CA design can be reused and provide our views accordingly.
2. Discussion
2.1. TX carrier (re)selection for Mode-2
We will further discuss the remaining TX carrier (re)selection issues that are applicable only to Mode-2 operation as follows. 
Issue 1: TX carrier configuration
The TX carrier configuration refers to the allowed sidelink carrier(s) configured for TX carrier (re)selection. In LTE sideink CA, the allowed sidelink carrier(s) for TX carrier (re)selection when the UE is operating in Mode-2 is decided by the intersection of the following two configurations:
· LTE V2X service to V2X frequency mapping configured by upper layers for the associated destination L2 ID (specified in CT1 TS 24.386)
· [bookmark: _Hlk134197067]List of carrier frequency configured by RRC layer in SystemInformationBlockType21 or SL-V2X-Preconfiguration (specified in TS 36.331)
As RAN2#121bis-e has already agreed that “For groupcast/broadcast, as in LTE SL CA, the carrier(s) that can be used for transmitting data are configured by V2X layer for the L2 destination.”, it is straightforward to confirm reuse of the above TX carrier configuration definition for NR sidelink groupcast/broadcast. Meanwhile, how the frequencies are provided from the V2X layer for the NR sidelink unicast case is still pending the reply from SA2 based on approved RAN2 LS [2]. So we propose to confirm reuse of TX carrier configuration in LTE sidelink CA at least for NR sidelink groupcast/broadcast and leave it open for NR sidelink unicast for the time being.
[bookmark: _Ref131616120][bookmark: _Hlk131757219]Proposal 1: As in LTE sidelink CA, at least for NR sidelink groupcast/broadcast, the allowed sidelink carrier(s) for TX carrier (re)selection in Mode-2 are decided by the intersection of the following two configurations. FFS on NR sidelink unicast case (pending potential SA2/CT1 reply). 
· NR V2X service to V2X frequency mapping configured by V2X layer for the associated destination L2 ID (as currently specified in CT1 TS 24.587). 
· List of carrier frequencies configured by RRC layer in SIB12 or SL-PreconfigurationNR (to be specified in TS 38.331).
Issue 2: FFS on TX carrier (re)selection trigger
Regarding TX carrier (re)selection triggers, it is still FFS for unicast case as highlighted below:
Agreement:
Proposal 10: For TX carrier (re)selection triggers in NR sidelink CA, reuse the triggers for TX carrier (re)selection per sidelink process in LTE sidelink CA as follows at least for GC/BC
if the resource (re)selection is triggered with the sidelink process.
if there is no sidelink grant associated with the sidelink process on any carrier allowed for the STCH as indicated by upper layers (i.e., RRC layer and V2X layer).
FFS on unicast case. 
In our understanding, the main reason why leaving FFS for unicast case is mainly that it is not clear whether or not the unicast case is to be supported in Rel-18 NR sidelink CA. However, from technical perspective, we think all the TX carrier (re)selection triggers as agreed for NR sidelink groupcast/broadcast should be applied to unicast case. And we do not see any unicast specific enhancement as essential in this regard So, we would like RAN2 to confirm this understanding with the following proposal.
Proposal 2: Support the TX carrier (re)selection triggers as agreed for NR sidelink groupcast/broadcast if unicast case is supported in NR sidelink CA. 
Issue 3: What is the “carrier level CBR” 
There are two FFS points related to the per-carrier CBR definition, as highlighted below:
Agreement:
[bookmark: _Hlk134542939]Proposal 7	For LCP, only allow the LCHs having a priority whose associated CBR threshold for reselection is no lower than the CBR of the carrier when the carrier is (re-)selected. FFS on how to determine the per-carrier CBR at least for GC/BC.
FFS on unicast case. 
For the “carrier level CBR” definition in LTE V2X sidelink, basically the CBR is determined by the zoneID associated resource pool. The reason behind is that the UE shall only select only a single pool of resources which includes a zoneID equals to the Zone_id calculated according to its latest geographical coordinates. To summarize the baseline principle in LTE V2X sidelink, the CBR determined by the zoneID associated resource pool is under the premise of the following two conditions:
· zoneConfig is configured for TX resource pools
· the UE’s current geographical coordinates are available
When either of the above condition is not fulfilled, it also has been specified in current TS 36.331 that it is up to UE implementation which resource pool is selected for V2X sidelink communication transmission (see the highlighted in Annex 2). In other words, even in LTE sidelink, it is allowed for UE implementation to select one resource pool for CBR measurement and use the CBR of that resource pool to perform subsequent V2X sidelink communication transmission, when zone based operation is not applicable.
Observation 1: In LTE V2X sidelink, when the zoneConfig is not configured for TX resource pools or the UE’s current geographical coordinates are not available, it is up to UE implementation which resource pool is selected for V2X sidelink communication transmission.
When it comes to NR sidelink CA, there is no zone id concept anymore from a pool selection/resources selection perspective. We think the situation is more or less the same as in LTE sidelink in case that the zoneConfig is not configured for TX resource pools or the UE’s current geographical coordinates are not available. Therefore, similar UE implementation specific behaviour can be reused, i.e., it is up to UE implementation to select one resource pool and use the CBR of that resource pool to determine the per-carrier CBR.
Proposal 3: For NR sidelink CA, it is up to UE implementation to select one resource pool and use the CBR of that selected resource pool to determine the per-carrier CBR at least for NR sidelink groupcast/broadcast.
If the unicast case is confirmed to be supported in Rel-18 NR sidelink CA, the proposed per-carrier CBR definition for NR sidelink groupcast/broadcast should also be applied to unicast case.
Proposal 3a: Support the per-carrier CBR definition as agreed for NR sidelink groupcast/broadcast if unicast case is supported in NR sidelink CA.
Issue 4: The number of selected carriers
RAN2 has agreed that “final carrier selection is done based on the lowest CBR value across carriers.”, but it has been not concluded on how many carriers that can be finally selected yet. Same as LTE sidelink CA design, it is proposed to confirm that the number of final selected carrier(s) is up to UE implementation, as long as it does exceed the sidelink TX capability. 
Proposal 4: Same as LTE sidelink CA principle, the number of final selected carrier(s) is up to UE implementation (as long as it does not exceed the sidelink TX capability).
2.2. Packet Duplication for Mode-2
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]PPPR is not exploited as a QoS criterion in NR sidelink transmission. Alternatively, the data is transmitted based on 5GS QoS framework. Therefore, the PPPR-based configuration/operations for sidelink PDCP duplication specified in LTE sidelink CA cannot be directly reused. However, having designed based on 5GS QoS framework, NR PDCP duplication could be considered as a baseline for NR sidelink PDCP duplication. We therefore make the following discussions on the NR sidelink PDCP duplication design on the basis of the 5GS QoS framework.
Observation 2: PPPR is no longer used in NR sidelink which is now based on 5GS QoS framework.
Observation 3: 5GS QoS framework is in use for NR PDCP duplication design.
Issue 1: NR sidelink PDCP duplication configuration
Taking either LTE sidelink or NR Uu as reference, there can be two candidate options for the NR sidelink PDCP duplication configuration:
· Option 1: reuse LTE sidelink duplication design, replacing the threshold of PPPR(s) with that of PC5 QoS flow(s)’ PER 
· Option 2: reuse the NR PDCP duplication design, with an explicit indication on the PDCP duplication enabled or not for radio bearers (i.e. via pdcp-Duplication)
In Option 1, the signalling design would be similar to threshSL-Reliability specified in TS 36.331 as below.
	threshSL-Reliability
Indicates the reliability threshold used to determine whether sidelink packet duplication is configured and activated for V2X sidelink communication transmission. See TS 36.323 [8] and TS 36.321 [6].


By contrast, in Option 2 the signalling design would be similar to pdcp-Duplication specified in TS 38.331 as below. 
	pdcp-Duplication
Indicates whether or not uplink duplication status at the time of receiving this IE is configured and activated as specified in TS 38.323 [5]. The presence of this field indicates that duplication is configured. PDCP duplication is not configured for CA packet duplication of LTE RLC bearer. The value of this field, when the field is present, indicates the state of the duplication at the time of receiving this IE. If set to true, duplication is activated. The value of this field is always true, when configured for a SRB. For PDCP entity with more than two associated RLC entities for UL transmission, this field is always present. If the field moreThanTwoRLC-DRB is present, the value of this field is ignored and the state of the duplication is indicated by duplicationState. For PDCP entity with more than two associated RLC entities, only NR RLC bearer is supported.


In NR sidelink data transmission, both standardized QoS flow and non-standardized QoS flow have been supported, leading to a wider range of values for the QoS flow(s)’ PER than the legacy PPPR. According to TS 38.331, there could be up to 256 standardized PQI with standardized PER value and 10 non-standardized PER values. The threshold based signalling design in Option 1 would be much more complex and thus result in much more overhead than Option 2. We hence prefer adopting Option 2 for NR sidelink PDCP duplication configuration.
	SL-PQI-r16 ::=                CHOICE {
    sl-StandardizedPQI-r16        INTEGER (0..255),
    sl-Non-StandardizedPQI-r16    SEQUENCE {
        sl-ResourceType-r16           ENUMERATED {gbr, non-GBR, delayCriticalGBR, spare1}     OPTIONAL,   -- Need R
        sl-PriorityLevel-r16          INTEGER (1..8)                                          OPTIONAL,   -- Need R
        sl-PacketDelayBudget-r16      INTEGER (0..1023)                                       OPTIONAL,   -- Need R
        sl-PacketErrorRate-r16        INTEGER (0..9)                                          OPTIONAL,   -- Need R
        sl-AveragingWindow-r16        INTEGER (0..4095)                                       OPTIONAL,   -- Need R
        sl-MaxDataBurstVolume-r16     INTEGER (0..4095)                                       OPTIONAL,   -- Need R
    ...
   }
}


Moreover, currently a set of QoS profile(s) can be (pre)configured for a sidelink DRB. In order to support NR sidelink PDCP duplication (pre)configuration for a sidelink DRB, if the associated QoS profile(s) indicates the high reliability requirement, the PDCP entity of such sidelink DRB can be attached to two RLC bearer configurations beforehand for two separate RLC bearers. Otherwise, only one RLC bearer configuration is (pre)configured.
Proposal 5: For NR sidelink PDCP duplication, (pre)configuration of a sidelink DRB includes: two PC5 RLC bearer configurations associated with one PDCP configuration, and an indication in PDCP configuration to enable/disable PDCP duplication for the sidelink DRB. 
As legacy NR sidelink, for configuration parameters that need sidelink TX-RX alignment, we need to further support sidelink PDCP configuration via PC5 RRC signaling for NR sidelink unicast, by reusing the similar signaling design in Uu RRC message/pre-configuration to PC5 RRC message.
Proposal 5a: For sidelink DRBs, further specify sidelink PDCP duplication configuration via PC5 RRC for NR sidelink unicast based on related Uu RRC-configuration/Pre-configuration.
As for a sidelink SRB, it is hard to employ the same way of PDCP duplication configuration for a sidelink DRB, since all the parameters for sidelink SRB are specified instead of (pre)configured. Besides, it is unclear whether the applicable TX carriers can be provided by V2X layer to the AS layer for sidelink SRB which impacts the allowed carriers configured for the two PC5 RLC bearers. So, we need to further discuss whether and how to support NR sidelink packet duplication for sidelink SRB.
As sidelink SRB is used for PC5-S/PC5-RRC message transfer, which requires high transmission reliability; in this sense, it is necessary to enable PDCP duplication for sidelink SRB. Considering that parameters are specified for NR sidelink SRBs, the simplest way to support duplicated LCH configuration of a sidelink SRB is to have two specified RLC configurations associated with the same PDCP configuration and included them in the specified SCCH configuration table (i.e. 9.1.1.4 in TS 38.331). 
Proposal 6: Support PDCP duplication for sidelink SRBs. Specify two PC5 RLC bearer configurations associated with the same PDCP entity for a sidelink SRB (if PDCP duplication is supported for the corresponding sidelink SRB).
Regarding when/how to enable/disable PDCP duplication for sidelink SRBs, it seems not desirable to specify PDCP duplication as always enabled, even if SRBs are carrying important CP signalling. So, there can be the following two ways to consider:
· Way 1: Introduce an indication to enable/disable PDCP duplication in the specified SCCH configuration, with Value field as “unspecified”; up to UE implementation to enable/disable it for each sidelink SRB.
· Way 2: NW/pre-configuration indicates the sidelink SRB(s) for which PDCP duplication is enabled. 
RAN2 may discuss which way to adopt, if deciding to support PDCP duplication for sidelink SRBs. 
Proposal 7: RAN2 to discuss how to enable PDCP duplication for a sidelink SRB in two ways:
· Way 1: Introduce an indication to enable/disable PDCP duplication in the specified SCCH configuration, leaving the value field as “unspecified”; up to UE implementation to enable/disable it for each sidelink SRB.
· Way 2: NW/pre-configuration indicates the sidelink SRB(s) for which PDCP duplication is enabled.
Issue 2: NR sidelink PDCP duplication activation/deactivation
The LTE sidelink PDCP duplication activation/deactivation is realized by a threshold (re-)configured in RRC, i.e. (de)configuration equal to (de)activation. While in NR Uu PDCP duplication, a MAC CE was introduced to indicate PDCP duplication activation/deactivation per radio bearer. There may be a divergence on whether the NR sidelink PDCP duplication follows the LTE sidelink PDCP duplication activation/deactivation design or NR Uu PDCP duplication activation/deactivation design. In our understanding, the latter one can be an enhancement from the former for NR sidelink PDCP duplication. Therefore, we suggest not to support a MAC CE based PDCP duplication activation/deactivation in this release.
[bookmark: _Ref131370511]Proposal 8: For NR sidelink PDCP duplication, do not support MAC CE based PDCP activation/deactivation mechanism in Rel-18.
Issue 3: FFS NR sidelink LCID configuration for unicast
As agreed in RAN2#121bis-e meeting, the paired sidelink LCIDs are hard-coded for duplicated LCHs at least for NR sidelink groupcast/broadcast.
Agreement:
Proposal 16: For NR sidelink PDCP duplication, reuse the hard-coded way for paired sidelink LCID to identify duplicated sidelink LCHs (i.e. for a unified design for all Bcast/Gcast). The specific SL LCID values occupied are left to Stage-3. FFS on Unicast case. 
We consider that the hard-coded value ranges of LCID for the duplicated LCH carrying groupcast/broadcast data can be arranged in the two highlight parts in Table 6.2.4-1 from TS 38.321.
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

	20–55
	Reserved

	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



For unicast case, one argues that it would be flexible to spare some space for configurable LCID of duplicated LCHs and to negotiate between Tx and Rx via PC5-RRC. But we think the argument on flexibility seems to bring no additional gain, to save some LCID space or for other purpose. The main reason is that the legacy LCID values i.e., 4-19 are shared by all cast types. Anyway, to pair with the legacy LCID, the number of the consumed reserved LCIDs will be there due to the occupation agreed by NR sidelink Groupcast/Broadcast, regardless whether we pursue such flexibility via PC5 RRC or not. Moreover, such flexibility via PC5 RRC is of a little optimization, given that we assume highly reuse of LTE sidelink CA as possible. As above, we believe it is better to keep a unified hard-coded way for paired sidelink LCID in all cast types.
[bookmark: _Ref131370512]Proposal 9: For NR sidelink unicast PDCP duplication, reuse the hard-coded way for paired sidelink LCID to identify duplicated sidelink LCHs (i.e. for a unified design for all cast types), if SL CA for unicast is supported.
2.3. Multi-carrier reception for Mode-2
According to TS 36.300, the multi-carrier reception is specified for LTE V2X sidelink communication as follows:
	23.14.1.1	Support for V2X sidelink communication
Reception of V2X sidelink communication in different carriers/PLMNs can be supported by having multiple receiver chains in the UE.
Each resource pool (pre)configured for V2X sidelink communication transmission or reception is associated to a single carrier. 
The UE may receive the V2X sidelink communication of other PLMNs. The serving cell can indicate to the UE the resource configuration for V2X sidelink communication reception for inter-PLMN operation directly or only the frequency on which the UE may acquire the inter-PLMN resource configuration for V2X sidelink communication reception. V2X sidelink communication transmission in other PLMNs is not allowed.


Related agreements in LTE V2X sidelink were actually reached in Rel-14 and are cited as follows [3]:
	Agreements
[…]
14. eNB can configure reception pools for receiving V2X sidelink communication over multiple carriers.  
15. It should be possible to indicate reception pools for V2x sidelink communication for multiple carriers in SL-V2X-ConfigCommon and SL-V2X-Preconfiguration.
[…]
Inter-PLMN
25.	Inter-PLMN transmission is not allowed in Rel-14.   Only Inter-PLMN reception is allowed in Rel-14.  
26.	Allow UE to read SIB from other PLMN(s) to acquire V2x sidelink rx configuration for inter-PLMN V2x communication.
27.	Serving PLMN can provide V2x sidelink rx configuration of other PLMN(s) to UE for inter-PLMN V2x communication.
28.	The serving PLMN indicates to the UE the frequency carrier on which the UE may acquire the inter-PLMN sidelink resource configuration.


Regarding whether the above related multi-carrier reception design is applicable to NR sidelink CA, we suggest to consider the multi-carrier reception scenario and inter-PLMN reception scenario, respectively.
Multi-carrier reception scenario
For multi-carrier reception scenario, it is obvious that the LTE design principle as highlighted in yellow above can apply to NR sidelink CA, with resource pools on more than one sidelink carriers able to be (pre)configured for reception.
[bookmark: _Ref131616536]Proposal 10: For sidelink reception on multiple carriers in NR sidelink CA, reuse the LTE sidelink principle i.e., the UE may receive on multiple carriers for NR sidelink communication where RX pools are (pre)configured for multiple carriers. 
Inter-PLMN reception scenario
For inter-PLMN scenario, we see no issue to reuse the LTE design principle as highlighted in blue to NR sidelink CA, in case sidelink carriers owned by multiple operators can be configured. However, we are not sure whether the Inter-PLMN scenario is within the scope of Rel-18 NR sidelink CA. It needs some clarification on the support of inter-PLMN scenario first.
[bookmark: _Ref131616608]Proposal 11: RAN2 to clarify whether inter-PLMN reception on multiple carriers is supported in Rel-18 NR sidelink CA or not.
2.4. NR SL unicast specific issues
Issue 1: How to detect SL RLF with SL CA
According to legacy NR Sidelink, the following triggers are specified for NR sidelink RLF detection in TS 38.331:
	[bookmark: _Toc124712925][bookmark: _Toc60777045]5.8.9.3	Sidelink radio link failure related actions
The UE shall:
1>	upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; or
1>	upon T400 expiry for a specific destination; or
1>	upon indication from MAC entity that the maximum number of consecutive HARQ DTX for a specific destination has been reached; or
1>	upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for a specific destination:
2>	consider sidelink radio link failure to be detected for this destination;



Among the legacy triggers for NR sidelink RLF, the HARQ-based sidelink RLF detection procedure (highlighted in yellow) is perform on a single sidelink carrier and may not be applicable to NR sidelink CA scenario. Currently, the HARQ-based sidelink RLF is operated by the sidelink HARQ entity, as specified in TS 38.321 (i.e. a per HARQ entity operated procedure). However, as agreed in the last meeting, there is one sidelink HARQ Entity per sidelink carrier. Hence, in NR sidelink CA scenario, how to perform the HARQ-based sidelink RLF detection procedure in case of multiple sidelink carriers can be considered together with the basic HARQ entity modelling. For example, the sidelink RLF can be detected when all carrier(s) used for a PC5-RRC connection has reached the maximum number of consecutive HARQ DTX, in terms of separate threshold of sl-maxNumConsecutiveDTX per sidelink carrier or one common threshold of sl-maxNumConsecutiveDTX accumulatively across all sidelink carriers. In this case, it seems no more appropriate to make HARQ entity in charge of the SL RLF trigger. 
[bookmark: _Ref131374379][bookmark: _Ref131616670]Proposal 12: If SL CA for unicast is supported, for a PC5-RRC connection, RAN2 to discuss how to detect SL RLF in case of the HARQ-based sidelink RLF detection procedure in NR sidelink CA environment, e.g., based on DTX on all carrier(s) used for this PC5-RRC connection.
Issue 2: Sidelink UE Capability
According to the WID, intra-band contiguous CA will be specified in Rel-18. For NR sidelink unicast, the supported band combination information needs to be exchanged between SL TX UE and SL RX UE during the Sidelink UE capability transfer procedure. Therefore, if SL CA for unicast is supported, it is necessary to introduce new parameter for intra-CA capability in sidelink UE capability related RRC signaling (along with potential RAN4 design for the NR sidelink CA configurations).
Proposal 13: If SL CA for unicast is supported, introduce new parameter for intra-CA capability sidelink UE capability related RRC signalling.
Issue 3: Need of CC alignment for unicast case
Some companies proposed to introduce sidelink carrier configuration exchange via PC5 RRC message, in order to align two UEs’ operating carriers, and thus avoid each UE having to monitor all configured SL carriers. Regarding whether it is need of CC alignment for unicast case, our view is that there is no strong motivation to support this as the WID clearly states no consideration for limited transmission and reception capability. Moreover, even though the CC alignment can be beneficial for UE power saving. But since the WID also states that the SL CA work in Rel-18 mainly targets some V2X use cases, there is no use case for power saving requirement in this release. As above, we suggest RAN2 not to pursue CC alignment for unicast case.
Proposal 14: If SL CA for unicast is supported, do not support sidelink carrier configuration via PC5 RRC signalling.
2.5. Backwards compatibility
Issue 1: Sidelink Groupcast/Broadcast service transmission
The remaining issue on backwards compatibility for NR sidelink groupcast/broadcast is shown as below:
Agreement:
Proposal 3:	For groupcast/broadcast, as in LTE SL CA, the carrier(s) that can be used for transmitting data are configured by V2X layer for the L2 destination. FFS on backwards compatibility issue. 
Meanwhile, in the WID [4] it is described that CA feature is backwards compatible provided that a Rel-16/Rel-17 UE can receive Rel-18 sidelink groupcast/broadcast transmissions. 
-This feature is backwards compatible in the following regards
o A Rel-16/Rel-17 UE can receive Rel-18 sidelink broadcast/groupcast transmissions with CA for the carrier on which it receives PSCCH/PSSCH and transmits the corresponding sidelink HARQ feedback (when SL-HARQ is enabled in SCI)
 Our assumption on the above WID description is that we aim at a best-effort way for a Rel-16/Rel-17 UE to receive from Rel-18 UE for sidelink groupcast/broadcast transmission,  but need no specific solution specified to address the backwards compatibility issue.
Proposal 15: Following WID descriptions, RAN2 confirms to follow a best-effort way for the Rel-16/17 UEs to receive Rel-18 UEs’ NR sidelink groupcast/broadcast transmission, i.e., no solution is specified to resolve backwards compatible issue for groupcast and broadcast.
Issue 2: PC5-S transmission for initial unicast link establishment
DCR is used to trigger PC5-S link establishment for NR sidelink unicast service. Regarding the PC5-S link establishment procedure, there are two cases that needs to be discussed:
· Case 1: Rel-18 SL TX UE establishment with Rel-16/Rel-17 SL RX UE.
· Case 2: Rel-16/Rel-17 SL TX UE establishment with Rel-18 SL RX UE.
For Case 2, since in WID it is clear that no consideration for limited transmission and reception capability for Rel-18 UEs, so we can firstly confirm that there is no backwards compatible issue for Case 2. While for Case 1, we think it’s a valid backwards compatible issue and needs to be resolved. Otherwise, the PC5-S link establishment procedure between the Rel-18 SL TX UE and Rel-16/Rel-17 SL RX UE may fail, which leads to the blocking for NR sidelink unicast service.
Proposal 16: If SL CA for unicast is supported, RAN2 to confirm that there is backwards compatible issue for DCR transmission in case of Rel-18 a SL TX UE initiating establishment with a Rel-16/Rel-17 SL RX UE.
As to how to resolve the backwards compatible issue for DCR transmission, we believe it’s highly dependent on the SA2 reply to RAN2 LS sent at the last RAN2 meeting [2]. Therefore, it is suggested to postpone further RAN2 discussion on the detailed solutions for now. Also, the other PC5-S signaling transfer before the unicast link establishment may also be considered together with DCR. 
Proposal 17: RAN2 awaits LS reply from SA2 before the discussion on backwards compatible issue for DCR transmission and PC5-S signalling transmission for unicast link establishment.
3. Conclusion
This contribution further discussed the remaining issues on NR sidelink CA. The contribution concludes with:
Observation 1: In LTE V2X sidelink, when the zoneConfig is not configured for TX resource pools or the UE’s current geographical coordinates are not available, it is up to UE implementation which resource pool is selected for V2X sidelink communication transmission.
Observation 2: PPPR is no longer used in NR sidelink which is now based on 5GS QoS framework.
Observation 3: 5GS QoS framework is in use for NR PDCP duplication design.

(For TX carrier reselection)
Proposal 1: As in LTE sidelink CA, at least for NR sidelink groupcast/broadcast, the allowed sidelink carrier(s) for TX carrier (re)selection in Mode-2 are decided by the intersection of the following two configurations. FFS on NR sidelink unicast case (pending potential SA2/CT1 reply). 
· NR V2X service to V2X frequency mapping configured by V2X layer for the associated destination L2 ID (as currently specified in CT1 TS 24.587). 
· List of carrier frequencies configured by RRC layer in SIB12 or SL-PreconfigurationNR (to be specified in TS 38.331).
Proposal 2: Support the TX carrier (re)selection triggers as agreed for NR sidelink groupcast/broadcast if unicast case is supported in NR sidelink CA.
Proposal 3: For NR sidelink CA, it is up to UE implementation to select one resource pool and use the CBR of that selected resource pool to determine the per-carrier CBR at least for NR sidelink groupcast/broadcast.
[bookmark: _GoBack]Proposal 3a: Support the per-carrier CBR definition as agreed for NR sidelink groupcast/broadcast if unicast case is supported in NR sidelink CA.
Proposal 4: Same as LTE sidelink CA principle, the number of final selected carrier(s) is up to UE implementation (as long as it does not exceed the sidelink TX capability).
(For sidelink PDCP duplication)
Proposal 5: For NR sidelink PDCP duplication, (pre)configuration of a sidelink DRB includes: two PC5 RLC bearer configurations associated with one PDCP configuration, and an indication in PDCP configuration to enable/disable PDCP duplication for the sidelink DRB. 
Proposal 5a: For sidelink DRBs, further specify sidelink PDCP duplication configuration via PC5 RRC for NR sidelink unicast based on related Uu RRC-configuration/Pre-configuration.
Proposal 6: Support PDCP duplication for sidelink SRBs. Specify two PC5 RLC bearer configurations associated with the same PDCP entity for a sidelink SRB (if PDCP duplication is supported enabled for the corresponding sidelink SRB).
Proposal 7: RAN2 to discuss how to enable PDCP duplication for a sidelink SRB in two ways:
· Way 1: Introduce an indication to enable/disable PDCP duplication in the specified SCCH configuration, leaving the value field as “unspecified”; up to UE implementation to enable/disable it for each sidelink SRB.
· Way 2: NW/pre-configuration indicates the sidelink SRB(s) for which PDCP duplication is enabled.
Proposal 8: For NR sidelink PDCP duplication, do not support MAC CE based PDCP activation/deactivation mechanism in Rel-18.
Proposal 9: For NR sidelink unicast PDCP duplication, reuse the hard-coded way for paired sidelink LCID to identify duplicated sidelink LCHs (i.e. for a unified design for all cast types), if SL CA for unicast is supported.
(For Multi-carrier RX)
Proposal 10: For sidelink reception on multiple carriers in NR sidelink CA, reuse the LTE sidelink principle i.e., the UE may receive on multiple carriers for NR sidelink communication where RX pools are (pre)configured for multiple carriers. 
Proposal 11: RAN2 to clarify whether inter-PLMN reception on multiple carriers is supported in Rel-18 NR sidelink CA or not.
(For Unicast specific aspects)
Proposal 12: If SL CA for unicast is supported, for a PC5-RRC connection, RAN2 to discuss how to detect SL RLF in case of the HARQ-based sidelink RLF detection procedure in NR sidelink CA environment, e.g., based on DTX on all carrier(s) used for this PC5-RRC connection.
Proposal 13: If SL CA for unicast is supported, introduce new parameter for intra-CA capability sidelink UE capability related RRC signalling.
Proposal 14: If SL CA for unicast is supported, do not support sidelink carrier configuration via PC5 RRC signalling.
(For backward compatibility issue)
Proposal 15: Following WID descriptions, RAN2 confirms to follow a best-effort way for the Rel-16/17 UEs to receive Rel-18 UEs’ NR sidelink groupcast/broadcast transmission, i.e., no solution is specified to resolve backwards compatible issue for groupcast and broadcast.
Proposal 16: If SL CA for unicast is supported, RAN2 to confirm that there is backwards compatible issue for DCR transmission in case of Rel-18 a SL TX UE initiating establishment with a Rel-16/Rel-17 SL RX UE.
Proposal 17: RAN2 awaits LS reply from SA2 before the discussion on backwards compatible issue for DCR transmission and PC5-S signalling transmission for unicast link establishment.
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Annex 1: RAN2 agreements on LTE sidelink CA in Rel-15
	RAN2#99 Meeting Report (R2-1709668)
Agreements on Identification of RAN2 aspects:
=> Use case 1 and 3 should be supported. 
=> RAN2 will study a proper Tx carrier selection from AS point of view (with the consideration of inter-layer interactions with upper layers)
=> FFS on the need (e.g. pros and cons) and details of packet duplicated transmission based on the different mechanism. 
=> FFS on how to handle limited Rx chains 
=> Mode-3 cross-carrier scheduling signaling and mode-4 cross-carrier resource pool signaling in Rel-14 is baseline. FFS on the need of further enhancement. 
=> A SL HARQ entity per SL carrier.
=> A sidelink HARQ entity is in charge to perform selection/reselection of transmitting resources according to the sensing results of the associated sidelink component carrier.
Agreements on Scenarios and options of carrier selection: 
=> Agrees with proposal1 (i.e. both in coverage and out of coverage scenarios should be considered for PC5 CA)
=> Email discussion to identify options for CC selection of PC5 (Huawei)

	RAN2#99bis Meeting Report (R2-1711838)
Agreements on Carrier selection in CA:
1: CBR should be considered for the UEs’ Tx carrier selection in PC5 CA from RAN2 perspective.
2: Priority indicated by PPPP should be considered for the UE’s Tx carrier selection in PC5 CA from RAN2 perspective. Not closed for other factors.
3: AS is aware of candidate V2X frequencies for V2X packet transmissions, which configured by upper layers (Same as Rel-14). FFS on the additional need in Rel-15.
4: UE capability on PC5 CA should be considered for the UE’s Tx carrier selection from RAN2 perspective. However no additional specification impacts are foreseen at the moment.
5: Configuration/Preconfiguration of PC5 carriers (at least one candidate set of PC5 CC) for the UE’s Tx carrier selection (like Rel-14). FFS if further standard changes (including UE behaviors) are needed for Rel-15 eV2X.
6: From RAN2 point of view we do NOT need a PCC and SCC.
7: No need of activation/deactivation mechanism for carriers.
8: FFS on how to handle Rx limited V2X UE.
Agreements on Use case 2:
1: Agreed with the need of packet duplication.
Agreements on Resource selection in CA:
1: As in the legacy specification, one resource pool is associated to a single carrier only.
2: For parallel transmissions on different carriers, UE RRC selects different pools on different carriers, UE MAC performs resource (re-)selection on each selected pool.

	[bookmark: OLE_LINK4][bookmark: OLE_LINK3]RAN2#100 Meeting Report (R2-1714119)
Agreements on packet duplication
1 Sidelink packet duplication in LTE is anchored at PDCP.
2 As for the Uu packet duplication, duplicated sidelink PDCP PDUs are submitted to two different RLC entities and associated to two different logical channels.
3 As for the Uu packet duplication, sidelink packet duplication on a single carrier is not supported, i.e. the MAC layer cannot multiplex the two logical channels associated to a duplicate packet into the same HARQ entity.
4 The LCID(s) that can be used for transmission of one replica of a duplicate packet are reserved, i.e. they cannot be used by non-duplicated packet transmission. RAN2 to discuss whether this LCID(s) for the duplicated packet should be (pre)configured or hard-coded or up to the UE implementation. (FFS (pre)configuration or hard-coded or up to the UE implementation. Option should be worked for both mode3 and mode4.)
5 Will ask SA2 the possibility to derive reliability inforamtion. Will include some background information for packet duplication and the benifits of reliability indication. Includes background information of Rel-14 PPPP.
Agreements on activation of Duplication
1.For mode4 (connected and idle), UE autonomous activation of duplication transmission on multiple carriers is allowed based on (pre)configuration. FFS on UE request to NW for duplication transmission.

	RAN2#101 Meeting Report (R2-1804027)
Agreements on carrier selection
1: When UE performs Tx carrier selection using CBR and PPPP, Tx carrier selection based on a configuration of Rel-14 CBR-PPPP-TxConfigList is used as a baseline.
2: Tx carrier selection based on (pre)configuration is performed in MAC layer. FFS on the need of LCP change.
3: For Tx carrier selection, introduce new Rel-15 parameters on top of the Rel-14 CBR-PPPP-TxConfigList.
4: FFS on how to select the final carrier(s) among the multiple candidate carriers in which the UE is capable to transmit. We will decide option out of two (i.e. based on CBR or leaving it to UE implementation) next meeting.
Agreements on packet duplication
1: PDCP performs packet duplication detection in Rx UE.
Agreements on limited UE RX capability
1: No additional enhancement to handle UEs with limited Rx capability in eV2X

	RAN2#101bis Meeting Report (R2-1806207)
Agreements on Packet duplication
1: The UE needs to provide PPPR information to the eNB only for mode-3 operations.
2: The PPPR information consists of:
a: The amount of data associated to one (or more) PPPR values, that the UE has in the buffer.
b: The destination of the V2X messages associated to one (or more) PPPR values, that the UE has in the buffer.
3: PPPR information shall be sent by the UE in the MAC CE. FFS if sidelinkUEInformation needs to include PPPR.
4: If MAC CE is adopted for PPPR information reporting, the existing SL BSR MAC CE is reused. The eNB can configure a mapping between PPPRs and LCGs to be used in the SL BSR MAC CE for PPPR information reporting.
5a: The eNB configures packet duplication via RRC. FFS on the details signaling (e.g. per PPPR, highest PPPR, etc.) The UE shall perform packet duplication for the configured PPPR values until deconfigured by eNB reconfiguration.
5b: For BSR, eNB configures mapping information between LCG and PPPR. For activation, eNB configures threshold (details of signaling way will be discussed in stage3 CP) of PPPR for mode3 (dedicated RRC) and mode4 (dedicated RRC for connected, SIB for idle).
6: PPPR is not used for TX carrier selection for packet duplication.
Agreements Additional carrier reselection triggering
1: All Rel-14 and Rel-15 resource reselection triggers shall be considered as triggers for carrier reselection. FFS on the need to capture and how to capture condition h) in RAN2 spec.
2: UE shall adopt a scheme to avoid frequent channel switching when carrier reselection is triggered. A CBR threshold (i.e. hysteresis margin) as the new parameter in CBR-PPPP_Txconfig to configure the UE to stay at the same carrier as before if the measured CBR at the resource/carrier reselection is lower than the configured threshold.
3: No need of further consideration whether carrier reselection be triggered when semi-static parameters related to carrier selection is re-configured.
4: No new carrier selection trigger is needed for CR usage in SL carriers are changed due to service is start/stop or CA packet duplication is activated/deactivated.
5: No new carrier selection trigger is needed when congestion-control caused TX-Config degradation in current carrier is detected by the UE.
6: Carrier reselection can be triggered by limited UE TX capability concern. FFS on the need to capture and how to capture that condition in RAN2 spec based on RAN1 progress.
7: No new time-based trigger is introduced for the purpose of carrier reselection.
8: MAC entity triggers TX carrier reselection. FFS on how to capture in MAC.
Agreements on carrier selection(reselection)
1: For the initial carrier (re)selection (not for the carrier keeping), there is a per PPPP per carrier CBR threshold (i.e. absolute CBR value).
2: For the carrier keeping, there is another per PPPP per carrier CBR threshold (i.e. absolute CBR value).
3: Final TX carrier selection is done based on the lowest CBR value.
Agreements on carrier selection(reselection)
1: Other factors (besides what we already agreed) will not be considered in Rel-15 TX carrier selection.
Agreements on packet duplication
1: Confirm WA (i.e. using fixed LCIDs for duplicated packets as an agreement.
· WA: New SIB is defined for Rel-15 eV2X UEs. RRC running CR will be prepared based on WA.
Proposal 4	RAN2 discuss to design CBR-PPPP table in SIB-eV2X as common configuration applicable to all Tx pools on all carriers.
·  Discuss proposal 4 in email discussion on RRC running CR

	RAN2#102 Meeting Report (R2-1808737)
Agreements on CP
1: 	A list of PPPR value is reported in SidelinkUEInformation.
Agreements on CP
1: 	Option1-1 and option1-2 will be specified in MAC. And for cases a) to d), if other WG specification (e.g. RAN1 or RAN4) has related definitions or requirements, we will refer them otherwise we’ll try to define cases by ourselves but if not feasible, we will revisit the issue. Details should be further discussed during the email discussion on 36.321 CR.
Agreements on CP
1: 	For packet duplication, Tx carriers should meet Tx carrier selection CBR-threshold.
2:	No consideration of additional CBR threshold for packet duplication purpose.
Agreements on UP
1: 	UE only reports {destination index 0, LCG1, X}. eNB finds out both f1 and f2 are related to this destination ID according to SidelinkUEInformation and provide resource grant on f1 (X-Y) and f2 (Y) to jointly carry data volume X. Y is a value between (0, X). 36.321 will specify it with normative text.
Agreements on UP
1: 	No additional LCP change/update from packet duplication.
2:	LCP includes Tx profile based on destination address selection.
=>	V2X R15 WI is considered complete





Annex 2: TS 36.331 
5.10.13.2	V2X sidelink communication transmission pool selection
For a frequency used for V2X sidelink communication, if zoneConfig is not ignored as specified in 5.10.13.1, the UE configured by upper layers for V2X sidelink communication shall only use the pool which corresponds to geographical coordinates of the UE, if zoneConfig is included in SystemInformationBlockType21 or SystemInformationBlockType26 of the serving cell (RRC_IDLE)/ PCell (RRC_CONNECTED) or in RRCConnectionReconfiguration for the concerned frequency, and the UE is configured to use resource pools provided by RRC signalling for the concerned frequency; or if zoneConfig is included in SL-V2X-Preconfiguration for the concerned frequency, and the UE is configured to use resource pools in SL-V2X-Preconfiguration for the frequency, according to 5.10.13.1. The UE shall only use the pool which is associated with the synchronization reference source selected in accordance with 5.10.8.2.
1>	if the UE is configured to transmit on p2x-CommTxPoolNormalCommon or on p2x-CommTxPoolNormal in v2x-InterFreqInfoList in SystemInformationBlockType21 or on p2x-CommTxPoolNormal in v2x-InterFreqInfoList in SystemInformationBlockType26 according to 5.10.13.1; or
1>	if the UE is configured to transmit on p2x-CommTxPoolList-r14 in SL-V2X-Preconfiguration according to 5.10.13.1; or
1>	if zoneConfig is not included in SystemInformationBlockType21 and the UE is configured to transmit on v2x-CommTxPoolNormalCommon or v2x-CommTxPoolNormalDedicated; or
1>	if zoneConfig is included in SystemInformationBlockType21 and the UE is configured to transmit on v2x-CommTxPoolNormalDedicated for P2X related V2X sidelink communication and zoneID is not included in v2x-CommTxPoolNormalDedicated; or
1>	if zoneConfig is not included in the entry of v2x-InterFreqInfoList for the concerned frequency and the UE is configured to transmit on v2x-CommTxPoolNormal in v2x-InterFreqInfoList or p2x-CommTxPoolNormal in v2x-InterFreqInfoList in RRCConnectionReconfiguration; or
1>	if zoneConfig is included in the entry of v2x-InterFreqInfoList for the concerned frequency and the UE is configured to transmit on p2x-CommTxPoolNormal in v2x-InterFreqInfoList in RRCConnectionReconfiguration and zoneID is not included in p2x-CommTxPoolNormal; or
1>	if zoneConfig is not included in SL-V2X-Preconfiguration for the concerned frequency and the UE is configured to transmit on v2x-CommTxPoolList in SL-V2X-Preconfiguration for the concerned frequency:
2>	select a pool associated with the synchronization reference source selected in accordance with 5.10.8.2;
NOTE 0:	If multiple pools are associated with the selected synchronization reference source, it is up to UE implementation which resource pool is selected for V2X sidelink communication transmission.
1>	if zoneConfig is included in SystemInformationBlockType21 and the UE is configured to transmit on v2x-CommTxPoolNormalCommon or v2x-CommTxPoolNormalDedicated for non-P2X related V2X sidelink communication; or
1>	if zoneConfig is included in SystemInformationBlockType21 and the UE is configured to transmit on v2x-CommTxPoolNormalDedicated for P2X related V2X sidelink communication and zoneID is included in v2x-CommTxPoolNormalDedicated; or
1>	if zoneConfig is included in the entry of v2x-InterFreqInfoList for the concerned frequency and if the UE is configured to transmit on v2x-CommTxPoolNormal in v2x-InterFreqInfoList or is configured to transmit on p2x-CommTxPoolNormal in v2x-InterFreqInfoList in RRCConnectionReconfiguration and zoneID is included in p2x-CommTxPoolNormal; or
1>	if zoneConfig is included in SL-V2X-Preconfiguration for the concerned frequency and the UE is configured to transmit on v2x-CommTxPoolList in SL-V2X-Preconfiguration for the concerned frequency:
2>	select the pool configured with zoneID equal to the zone identity determined below and associated with the synchronization reference source selected in accordance with 5.10.8.2;
The UE shall determine an identity of the zone (i.e. Zone_id) in which it is located using the following formulae, if zoneConfig is included in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration:
x1= FLOOR (x / L) Mod Nx;
y1= FLOOR (y / W) Mod Ny;
Zone_id = y1 * Nx + x1.
The parameters in the formulae are defined as follows:
L is the value of zoneLength included in zoneConfig in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration;
W is the value of zoneWidth included in zoneConfig in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration;
Nx is the value of zoneIdLongiMod included in zoneConfig in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration;
Ny is the value of zoneIdLatiMod included in zoneConfig in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration;
x is the geodesic distance in longitude between UE's current location and geographical coordinates (0, 0) according to WGS84 model [80] and it is expressed in meters;
y is the geodesic distance in latitude between UE's current location and geographical coordinates (0, 0) according to WGS84 model [80] and it is expressed in meters.
The UE shall select a pool of resources which includes a zoneID equals to the Zone_id calculated according to above mentioned formulae and indicated by v2x-CommTxPoolNormalDedicated, v2x-CommTxPoolNormalCommon, v2x-CommTxPoolNormal in v2x-InterFreqInfoList or p2x-CommTxPoolNormal in v2x-InterFreqInfoList in RRCConnectionReconfiguration, or v2x-CommTxPoolList according to 5.10.13.1.
NOTE 1:	The UE uses its latest geographical coordinates to perform resource pool selection.
[bookmark: _Hlk134541845]NOTE 2:	If geographical coordinates are not available and zone specific TX resource pools are configured for the concerned frequency, it is up to UE implementation which resource pool is selected for V2X sidelink communication transmission.


