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1. [bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This is to discuss RRC left issues.
2. Discussion
There are 3 types of carrier indication in the current specification
1) Initial legacy carrier indication (as specified in 5.8.9.1a.4): where the full carrier set (i.e., legacy carrier before the reception of initial RRCReconfigurationCompleteSidelink message, and <legacy carrier, carrier(s) indicated by upper layer for QoS flow(s)> afterwards) information has been specified. Please note that this step is only for SRB, since DRB already has the upper layer indicated per-flow carrier set.
2>	if in coverage on the frequency used for the NR sidelink communication as defined in TS 38.304 [20]:
3>	indicate the allowed carrier(s) for the RLC bearer of the SRB before the reception of initial RRCReconfigurationCompleteSidelink message which confirms SL CA carrier(s) addition, as indicated in sl-FreqInfoList, and the allowed carrier(s) for the RLC bearer of the SRB after the reception of initial RRCReconfigurationCompleteSidelink message which confirms SL CA carrier(s) addition as carrier(s) including both carrier as indicated in sl-FreqInfoList and carrier(s) mapped to the sidelink QoS flow(s) configured by the upper layer, to lower layer;
2>	else:
3>	indicate the allowed carrier for the RLC bearer of the SRB before the reception of initial RRCReconfigurationCompleteSidelink message which confirms SL CA carrier(s) addition, as indicated in sl-PreconfigFreqInfoList, and the allowed carrier(s) for the RLC bearer of the SRB after the reception of initial RRCReconfigurationCompleteSidelink message which confirms SL CA carrier(s) addition as carrier(s) including both carrier as indicated in sl-PreconfigFreqInfoList and carrier(s) mapped to the sidelink QoS flow(s) configured by the upper layer, to lower layer;
2) Non-legacy carrier addition/release (related to 5.8.9.1b): Logically it is related to 1) above, i.e., the usage of non-legacy carrier can only be started/stopped upon sidelink carrier configuration operation (specified in 5.8.9.1b). However, so far, there has not been specification reflecting that, i.e., the indication of allowed carrier change upon the sidelink carrier addition/release to lower layers. Instead, this step now is reflected in 5.8.9.1a.4 as above. 
3) Carrier set split due to duplication (related to 5.8.9.1a.5/6): Besides 2), another reason for the allowed carrier change is the usage of duplication, where the per-RLC allowed carrier set would be affected (i.e., impose or release the restriction). Although now the text in the specification seems to provide a full information of per-RLC carrier set to lower layer, given the information in 1) and 2) above, the delta part from 3) is just how to indicate the split between the two RLC bearers. 
3>	if the UE is in RRC_CONNECTED:
4>	indicate the allowed carriers for the two RLC bearers of the DRB, as indicated in sl-AllowedCarriers, to lower layer;
3>	else:
4>	indicate the allowed carriers for the two RLC bearers of the DRB, decided by UE implementation, to lower layer, where the carrier indicated in sl-FreqInfoList is used for the RLC bearer if the SL-TxProfile of at least one associated QoS flow for the sl-ServedRadioBearer indicates backwardsCompatible, and the allowed carriers for the two RLC bearers are not overlapping with each other;
So in summary, we see some gap between how the current specification capture the procedure and how a feasible logic should be, which is summarized as the following table.
Table 1 A summary of current specification in terms of allowed-carriers indication to lower layer
	If we take an example, where F1 is the legacy carrier, F2/F3/F4 are the additional carrier(s), and all F2/F3/F4 are indicated by upper layer for at least one QoS flow
	How the current spec describes the procedure
	How the spec should describe

	Initial legacy carrier indication (as specified in 5.8.9.1a.4)
	F1 is the allowed carrier before initial RRCReconfigurationCompleteSidelink message which confirms SL CA carrier(s) addition
F1/2/3/4 are the allowed carrier(s) afterwards
	F1 is always one of the allowed carrier(s)

	Non-legacy carrier addition/release (related to 5.8.9.1b)
	No text about the allowed carrier(s)
	F2/3/4 are added-into/released-from the allowed carrier set upon sidelink carrier addition/release procedure

	Carrier set split due to duplication (related to 5.8.9.1a.5/6)
	Full information of the per-RLC carrier set
	Only split of the carrier(s) between the two RLC legs is needed


So based on the summary above, it seems the most critical issue is about how/when the non-legacy carriers applicability is indicated to lower layer. 
If we keep the current spec as it is, the consequence would be: it restricts the UE behavior that the first SL-carrier addition message has to add all relevant carrier, and none of the carrier can be released afterwards (although it is allowed to), considering the current text in 5.8.9.1a.4 only support the one-step addition for all SL carriers.
Observation 1 Current RRC specification reflected the indication of allowed-carrier(s) to lower layer, but the specification of non-legacy carrier addition/release in in 5.8.9.1a.4 (rather than in 5.8.9.1b) would restrict the UE behavior that the first SL-carrier addition message has to add all relevant carrier, and none of the carrier can be released afterwards (although it is allowed to). 
Proposal 1 [bookmark: _Toc165905301]R2 discuss to capture the allowed-carrier indication to lower layer due to RRCReconfigurationCompleteSidelink message confirming SL CA carrier(s) addition/release into 5.8.9.1b.2.2 / 5.8.9.1b.1.2, and remove that in 5.8.9.1a.4.

3. Conclusion
Proposal 1	R2 discuss to capture the allowed-carrier indication to lower layer due to RRCReconfigurationCompleteSidelink message confirming SL CA carrier(s) addition/release into 5.8.9.1b.2.2 / 5.8.9.1b.1.2, and remove that in 5.8.9.1a.4.

4. TP (based on latest endorsed version, R2-2403930)
Start Change
[bookmark: _Toc60777039][bookmark: _Toc162894448]5.8.9.1a.4	Sidelink SRB addition
The UE shall:
1>	if transmission of PC5-S message for a specific destination is requested by upper layers for sidelink SRB:
2>	establish PDCP entity, RLC entity and the logical channel of a sidelink SRB for PC5-S message if needed, as specified in clause 9.1.1.4;
2>	if in coverage on the frequency used for the NR sidelink communication as defined in TS 38.304 [20]:
3>	indicate the allowed carrier(s) for the RLC bearer of the SRB before the reception of initial RRCReconfigurationCompleteSidelink message which confirms SL CA carrier(s) addition as indicated in sl-FreqInfoList, and the allowed carrier(s) for the RLC bearer of the SRB after the reception of initial RRCReconfigurationCompleteSidelink message which confirms SL CA carrier(s) addition as carrier(s) including carrier as indicated in sl-FreqInfoList and carrier(s) mapped to the sidelink QoS flow(s) configured by the upper layer, to lower layer;
2>	else:
3>	indicate the allowed carrier for the RLC bearer of the SRB before the reception of initial RRCReconfigurationCompleteSidelink message which confirms SL CA carrier(s) addition as indicated in sl-PreconfigFreqInfoList, and the allowed carrier(s) for the RLC bearer of the SRB after the reception of initial RRCReconfigurationCompleteSidelink message which confirms SL CA carrier(s) addition as carrier(s) including carrier as indicated in sl-PreconfigFreqInfoList and carrier(s) mapped to the sidelink QoS flow(s) configured by the upper layer, to lower layer;
1>	if transmission of discovery message for a specific destination is requested by upper layers for sidelink SRB:
2>	establish PDCP entity, RLC entity and the logical channel of a sidelink SRB4 for discovery message, as specified in clause 9.1.1.4;
1>	if a PC5-RRC connection establishment for a specific destination is indicated by upper layers:
2>	establish PDCP entity, RLC entity and the logical channel of a sidelink SRB for PC5-RRC message of the specific destination if needed, as specified in clause 9.1.1.4;
2>	consider the PC5-RRC connection is established for the destination; 
2>	if in coverage on the frequency used for the NR sidelink communication as defined in TS 38.304 [20]:
3>	indicate the allowed carrier(s) for the RLC bearer of the SRB before the reception of initial RRCReconfigurationCompleteSidelink message which confirms SL CA carrier(s) addition, as indicated in sl-FreqInfoList, and the allowed carrier(s) for the RLC bearer of the SRB after the reception of initial RRCReconfigurationCompleteSidelink message which confirms SL CA carrier(s) addition as carrier(s) including carrier as indicated in sl-FreqInfoList and carrier(s) mapped to the sidelink QoS flow(s) configured by the upper layer, to lower layer;
2>	else:
3>	indicate the allowed carrier for the RLC bearer of the SRB before the reception of initial RRCReconfigurationCompleteSidelink message which confirms SL CA carrier(s) addition as specified in subclause 5.8.9.1.9, as indicated in sl-PreconfigFreqInfoList, and the allowed carrier(s) for the RLC bearer of the SRB after the reception of initial RRCReconfigurationCompleteSidelink message which confirms SL CA carrier(s) addition as carrier(s) including carrier as indicated in sl-PreconfigFreqInfoList and carrier(s) mapped to the sidelink QoS flow(s) configured by the upper layer, to lower layer;
1>	for end-to-end SRB1/2/3:
2>	if the UE is acting L2 U2U Remote UE:
3>	consider the SL-U2U-RLC as specified in clause 9.1.1.4 as the egress PC5 relay RLC channel;
4>	associate this end-to-end sidelink SRB with the SL-U2U-RLC and configure the mapping to SRAP.
Next Change
[bookmark: _Toc162894455]5.8.9.1b	Sidelink Carrier Configuration
[bookmark: _Toc162894456]5.8.9.1b.1	Sidelink Carrier Release
[bookmark: _Toc162894457]5.8.9.1b.1.1	Sidelink Carrier Release Condition
For NR sidelink communication, sidelink carrier release is initiated in the following cases:
1>	for unicast, if sl-Carrier-Id of the sidelink carrier is received in sl-CarrierToReleaseList in the RRCReconfigurationSidelink; or
1>	for unicast, if a sidelink carrier failure has been indicated by MAC layer; or
1>	for unicast, if the sidelink carrier release was triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or upper layer; or
1>	for unicast, if the sidelink SRB(s), DRB(s) or additional sidelink RLC bearer(s), which was associated with the sidelink carrier(s), are released according to clause 5.8.9.1a.3.1, 5.8.9.1a.1.1 or 5.8.9.1a.5.1;
[bookmark: _Toc162894458]5.8.9.1b.1.2	Sidelink Carrier Release Operation
The UE shall:
1>	for unicast, if the sidelink carrier release was triggered due to the reception of the RRCReconfigurationSidelink message:
2>	for each sl-Carrier-Id value included in the sl-CarrierToReleaseList:
3>	if the current UE configuration includes a sidelink carrier with value sl-Carrier-Id:
4>	release the sidelink carrier for reception.
1>	for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the sidelink carrier release was triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or indicated by upper layers:
2>	for each sl-Carrier-Id value included in the sl-CarrierToReleaseList:
3>	if the current UE configuration includes a sidelink carrier with value sl-Carrier-Id:
4>	release the sidelink carrier for transmission.
4>	indicate the sidelink carrier not as allowed carrier for the RLC bearer of the SRB to lower layer;
4>	indicate the sidelink carrier not as additional allowed carrier for the RLC bearer of the DRB(s), for which the sidelink carrier is mapped to the sidelink QoS flow(s) configured by the upper layer, to lower layer;
[bookmark: _Toc162894459]5.8.9.1b.2	Sidelink Carrier Addition
[bookmark: _Toc162894460]5.8.9.1b.2.1	Sidelink Carrier Addition Condition
For NR sidelink communication, sidelink carrier addition is initiated in the following cases:
1>	for unicast, if sl-Carrier-Id of the sidelink carrier is received in sl-CarrierToAddModList in the RRCReconfigurationSidelink; or
1>	for unicast, if a sidelink SRB(s), DRB(s) or additional sidelink RLC bearer(s), which is associated with the sidelink carrier(s) (taking into account at least carrier(s) mapped to the sidelink QoS flow(s) configured by the upper layer, carriers configured in sl-ConfigDedicatedNR, SIB12 or SidelinkPreconfigNR, and carrier(s) supported by both UEs), are established according to clause 5.8.9.1a.4, 5.8.9.1a.2.1 or 5.8.9.1a.6.1;
[bookmark: _Toc162894461]5.8.9.1b.2.2	Sidelink Carrier Addition Operation
The UE shall:
1>	for unicast, if the sidelink carrier addition was triggered due to the reception of the RRCReconfigurationSidelink message:
2>	for each sl-Carrier-Id value included in the sl-CarrierToAddModList that is not part of the current UE configuration (sidelink carrier addition):
3>	add the sidelink carrier, corresponding to the sl-Carrier-Id, in accordance with the sl-OffsetToCarrier, subcarrierSpacing, carrierBandwidth and sl-AbsoluteFrequencyPointA for reception;
1>	for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the sidelink carrier addition was triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or indicated by upper layers:
2>	for each sl-Carrier-Id value included in the sl-CarrierToAddModList that is not part of the current UE configuration (sidelink carrier addition):
3>	add the sidelink carrier, corresponding to the sl-Carrier-Id, in accordance with the sl-AbsoluteFrequencyPointA for transmission;
3>	indicate the sidelink carrier as additional allowed carrier for the RLC bearer of the SRB to lower layer;
3>	indicate the sidelink carrier as additional allowed carrier for the RLC bearer of the DRB(s), for which the sidelink carrier is mapped to the sidelink QoS flow(s) configured by the upper layer, to lower layer;

End of Change
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