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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Below RIL C613 was discussed but was postponed at last meeting [1]:	
[RIL]: C613 [Delegate]: CATT (Xiao)  [WI]: SL [Class]: 1 [Status]: ToDo [TDoc]: R2-24xxxxx [Proposed Conclusion]: v016
[Description]: NBC issue for SL-U carrier configuration in SIB12.
[Proposed Change]: In SIB12, the SL-U carrier (i.e. unlisenced carrier on band n46 and n96/n102) CANNOT be configured by the legacy sl-FreqInfoList; otherwise, there is an NBC issue to legacy Rel-16/17 SL UEs. This is because Rel-16/17 SL UEs cannot perform any LBT related operations, and so legacy Rel-16/17 UEs in RRC_IDLE/INACTIVE are prohibited to perform any SL transmission using SIB12 SL configuration, if SL-U carrier were to be configured in legacy sl-FreqInfoList by a Rel-18 gNB,. This is the NBC issue that happens to SIB12 only which cannot provide UE specific SL configuration. 
We will bring a contribution to address this NBC issue.
[Comments]: 

	R2-2401794	Summary of [AT125][106][V2X/SL]:  SL-U carrier + SL CA carriers (including the proposal)	CATT
Proposal 1: RAN2 reaches the common understanding that a gNB implementing Rel-18 SL evolution feature can support a cell only configuring SL-U in SIB12, or a cell only configuring SL CA in SIB12 (but not a cell configuring both). 

Proposal 1a: If P1 is not possible, RAN2 postpones the decision on whether both SL-U and SL-CA can be configured in SIB12, looking into first the potential Spec impacts needed.

· RAN2 postpones the decision on whether both SL-U and SL-CA can be configured in SIB12, looking into first the potential Spec impacts needed.

[Session chair]: How a cell only configuring SL-U in legacy carrier works? It seems companies assumed the use is when there is no legacy UEs, however we don’t have a mechanism to bar only legacy SL UEs. [Session chair]: Let’s have more time to think about it. If companies propose both SL-U and SL-CA can be configured in SIB12, please provide whole TP next meeting. 



The main controversy is whether RAN2 in Rel-18 should support configuration of both the SL-U carrier and SL-CA carriers in the SIB12. 
To finalize this RIL issue, this contribution summarizes candidate solutions based on companies' views collected during a pre-meeting offline discussion, and proposes the down-selection by RAN2 among these candidates to close this issue.
Discussion on [C613]
Issue Statement
The issue is that as per below agreement reached in RAN2 #124 [2], a Rel-18 gNB implementing SL-U feature can only include the SL-U carrier (e.g. on unlicensed bands n46 and n96/n102) in the legacy sl-FreqInfoList-r16 in SIB12. 
Table 1
4. Rely on clause 16.9.Y of the Stage 2 TS 38.300 CR to clarify that “the additional frequency list for sidelink CA operation is only used for V2X case in this release”.
The consequence is that the legacy Rel-16/17 SL UEs in RRC_IDLE/INACTIVE is no more able to use the SL carrier configured in SIB12 by the Rel-18 gNB to communicate with Rel-18 SL UEs capable of SL-U. This consequence may also happen for legacy Rel-16/17 SL UEs in RRC_CONNETED which cannot request dedicated SL configuration from gNB via a valid interested SL carrier indicated in SUI. This consequence is obvious: a legacy Rel-16/17 SL UE implementation does not support any LBT related operation, and thus its implementation definitely does not support any unlicensed bands/carriers themselves. 
Observation 1: Following the RAN2 #124 agreement, a Rel-18 gNB implementing SL-U can only include the SL-U carrier in the legacy sl-FreqInfoList-r16 in SIB12, resulting in the consequence that legacy Rel-16/17 SL UEs in RRC_IDLE/INACTIVE, and possibly in RRC_CONNECTED, are prohibited to use the SL carrier/resources configured by the gNB to perform NR SL communication. 
During the discussion at the last meeting, some companies proposed to revert the above agreement, and allow the gNB to configure the SL-U carrier in the extended carrier list sl-FreqInfoListSizeExt-r18 whilst still keeping the “legacy” carrier in the sl-FreqInfoList-r16. This leads to a follow-up question on whether we allow the SL-U and SL CA features to be both configured by the NW in this Release. This question was discussed in [3] but finally failed to be concluded and thus postponed as well.
Observation 2: A remaining issue relevant to RIL C613 is whether a Rel-18 gNB implementing SL evolution is allowed to configure both SL-U and SL CA features at the same time, which is postponed from last meeting. This issue may impact the solution finally adopted and thus needs to be addressed as well.
Candidate Solutions
During the discussion at last meeting, there are following solutions ever proposed:
[Option 1]: Keep the agreement made in RAN2 #124, and restrict gNB implementation that a Rel-18 gNB cannot support both SL-U and SL-A (via either SIB12 and/or dedicated signalling).  
At the last meeting, the argument from the proponents’ to go for this option is that it can avoid further specifying the UE behaviour if both features are configured, and thus would rather live with the non-backward compatibility that a Rel-18 gNB implementing SL-U fails to serve legacy SL UEs. By contrast, there was also concern that this against legacy SL design principle which was consistently inherited in previous releases and never introduced such NBC design. 
Some new findings are observed as follows:
· The NBC concern of this option may be avoided to some extent by relying on the Pre-configuration, as per the current Spec. In particular, even if only a SL-U carrier is configured in SIB12 by the gNB, a legacy Rel-16/17 UE is still able to use other legacy SL carriers in Pre-configuration, as long as those carriers are indicated as interested carriers by the UE’s upper layers. This can be easily seen according to 5.8.7/5.8.8 in the current TS 38.331 [4]: if a carrier used for NR SL reception/transmission is not within SIB12 or dedicated signalling, the UE enters the loop (i.e. “2> else”) to use pre-configuration for that SL carrier. Then, the use of SL carriers in pre-configuration may avoid the concern of the NBC problem of this option, because even if a Rel-18 gNB only supports SL-U in SIB12, legacy Rel-16/17 UEs and Rel-18 SL UEs may still rely on the legacy SL carriers in pre-configuration to support the SL communication of the services they are commonly interested in. However, even with the pre-configuration, the NBC issue may still be there for the PC5-S/PC5 RRC message exchange before completion of initial PC5 RRC reconfiguration for this option: w/o interested carrier frequency indicated by upper layers, a Rel-18 UE may still use the SL-U carrier in legacy sl-FreqInfoList-r16 in SIB12 to transmit these PC5-S/PC5 RRC messages[footnoteRef:1] which cannot be received by the legacy Rel-16/17 UEs using however the legacy carrier in pre-configuration. [1:  This happens also due to the previous agreements as cited in Table 2. ] 

· The intention to avoid specifying UE behaviour when both SL-U and SL CA are configured by this option may not be really achievable for a UE capable of both SL-U and SL CA. As clarified above, even with this option, RRC layer of the UE still likely indicates both the SL-U carrier configured in the SIB12 and other SL carriers in pre-configuration to the lower layers for NR SL reception/transmission, in which case the UE still has to operate both the SL-U carrier and SL CA carriers at the same time, as long as the UE capability supports both features. 
[Option 2]: Revert the above agreement made in RAN2 #124, and specify in the field description that a SL-U carrier can only be included in the sl-FreqInfoListSizeExt-r18 in SIB12.
Beyond Option 1, this option further tries to enable the inter-operability between legacy Rel-16/17 SL UEs and Rel-18 UEs by allowing them to use gNB configured SL carrier in the sl-FreqInfoList-r16, instead of having to rely on pre-configuration. Concerns raised at the last meeting included whether this forces a Rel-18 UE to have to implement some forms of SL CA anyways. As some examples:
· There were some comments raised at the last meeting that by this option, a Rel-18 UE supporting only SL-U may still have to exhaust all SL carriers in sl-FreqInfoList-r16 and sl-FreqInfoList-r16/sl-FreqInfoListSizeExt-r18 in order to pick the SL-U carrier and report it as interested carrier in SUI. By contrast, some other companies thought this may not be a problem, because this should be a general sidelink UE behaviour which should be supported by R16/17/18 UE and onward. Sidelink UE should exhaust all carriers in frequency list in SIB12 and pick the interested carrier, irrespective of the interested carrier is licensed or unlicensed.
· There were some other comments at the last meeting that a Rel-18 UE supporting SL-U has to switch from legacy carrier in sl-FreqInfoList-r16 to SL-U carrier in sl-FreqInfoListSizeExt-r18, upon completion of the initial PC5 RRC reconfiguration procedure - this is because we agreed in RAN2 #123 and #124 that before the initial PC5 RRC reconfiguration complete, only the legacy single carrier in sl-FreqInfoList-r16 can be used [2][5]. By contrast, some other companies thought that the agreements in table-2 is for CA operation, do not think this should be applied to SL-U UE. And how to avoid performing these operations for SL-U UE may need to be further clarified in future RAN2 meeting.
Table 2
Agreements on PC5-RRC
4. Legacy single carrier is used for PC5-S/PC5-RRC signaling exchange before receiving RRCReconfigurationCompleteSidelink.

RRC details:
5. The “legacy single carrier” in the NR SL CA context is the SL carrier configured by sl-FreqInfoList-r16/sl-FreqInfoToAddModList-r16.
Also, similar to option 1, a UE supporting both SL-U and SL CA still faces how to handle both the SL-U carrier and SL CA carriers configured by the gNB in SIB12.
[Option 3]: Revert the above agreement made in RAN2 #124, and leave it to gNB implementation on whether to configure SL-U carrier in legacy sl-FreqInfoList-r16 or in sl-FreqInfoListSizeExt-r18 (No Spec impact). 
Similar to option 2, this option also intends to enable the backward compatibility that allows both legacy Rel-16/17 SL UEs and Rel-18 SL UEs using both the gNB configured SL carriers in SIB12 for their SL communication, instead of having to rely on pre-configuration. The difference is that it leaves the configuration flexibility to the gNB, which, for example, can still configure the SL-U carrier in sl-FreqInfoList-r16, if it can assume that no legacy SL UEs are in the system, or just wants to deploy a cell not serving legacy Rel-16/17 SL UEs with gNB configured SL resources.
Similar to above option 1 and 2, this option still faces the issue that a UE supporting both SL-U and SL CA still faces how to handle both the SL-U carrier and SL CA carriers configured by the gNB in SIB12.
[Option 4]: Introduce a new field, e.g. sl-UnlicensedFreqInfoList-r18, in SIB12, and the SL-U carrier, if configured, can only be indicated in this field.
Some companies thought that if we support both SL-U and SL-CA to be configured at the same time, then perhaps we need to add a new IE such as "sl-UnlicensedFreqInfoList-r18" in SIB12. By this option, a Rel-18 UE can determine which carrier is the SL-U carrier, and which carriers are SL-CA carriers (e.g.V2X carriers) directly by the AS configuration, not necessarily via other ways (e.g. relying on band number of a carrier, whether SL-U specific config is included for a carrier, etc.) as perhaps needed by Option 2/3. Then, fa Rel-18 UE supporting SL-U feature simply performs SL-U transmission on the carrier indicated by sl-UnlicensedFreqInfoList-r18, whilst a Rel-18 UE supporting only SL-CA simply ignores the carrier indicated by sl-UnlicensedFreqInfoList-r18 and transmits on those configured in sl-FreqInfoList-r16 or sl-FreqInfoListSizeExt-r18.
[Option 5]: Do nothing.
[bookmark: _GoBack]Since the above agreement in Table 1 has not been captured in the Spec in any form, this option in effect is almost the same as Option 3. The only difference is that it ends up with a previous agreement not reverted but not reflected in the Spec either, which is not good in any case. Same as all above options, a UE supporting both SL-U and SL CA still faces how to handle both the SL-U carrier and SL CA carriers configured by the gNB in SIB12.
To wrap up, it is proposed that RAN2 down-selects the above options in order to address RIL C613:
Proposal 1: RAN2 decides which of the following options to adopt to address RIL C613:
· [Option 1]: Keep the agreement in Table 1 made in RAN2 #124, and restrict gNB implementation that a Rel-18 gNB cannot support both SL-U and SL-A.  
· [Option 2]: Revert the agreement in Table 1 made in RAN2 #124, and specify in the field description that a SL-U carrier can only be included in the sl-FreqInfoListSizeExt-r18 in SIB12.
· [Option 3]: Revert the agreement in Table 1 made in RAN2 #124, and leave it to gNB implementation on whether to configure SL-U carrier in legacy sl-FreqInfoList-r16 or in sl-FreqInfoListSizeExt-r18 (No Spec impact). 
· [Option 4]: Introduce a new field, e.g. sl-UnlicensedFreqInfoList-r18, in SIB12, and the SL-U carrier, if configured, can only be indicated in this field
· [Option 5]: Do nothing. 
It is observed from above options that regardless of which option to go with, there is the possibility that a Rel-18 UE supporting both SL-U and SL CA capabilities may anyway face the issue on how to handle both the SL-U carrier and SL CA carriers as per the current Spec, in case it deploys both commercial services and V2X services. This stems from the current RRC procedures for NR SL communication reception/transmission in 5.8.7/5.8.8 that enable the UE to use both the gNB configured SL carrier and pre-configured SL carriers, in case both are indicated as concerned carriers to be used by the upper layers. To this end, this issue, i.e. whether/how UE can operate both SL-U carrier and SL CA carriers, is a more generic issue, instead of an issue specific to option 2 and 3 as commented by companies at last meeting. Hence, a TP, if regarded as needed, will not be one that depends on which option to go with.
RAN2 is thus suggested to discuss whether to support/address the UE handling both the SL-U carrier and SL CA carriers in this release, considering e.g. whether a UE supporting both two features and/or deploying both commercial and V2X services is supported or not. Based on the conclusion, RAN2 further discusses the potential Spec impact (e.g. on carrier/resource (re)selection, SUI reporting, etc.) that are necessary. 
Regarding this UE implementation aspect, some companies thought that in practice SL CA in rel-18 is for V2X service only which will not be shared with SL-U UEs, i.e., the V2X UE will not support SL-U or vice versa. Such assumption on UE implementation (i.e. not supporting both) can avoid any further complicated (discussion on) Spec impact. Some other companies clarified that the SL-U feature and SL-CA feature may both correspond to per band UE capability, and obviously the ITS bands for SL CA are not the same bands for SL-U. As a result, there is no UE that may support both features on a given frequency band, and this may be made clear by e.g. a NOTE in the Spec.There were also some other companies which thought that this issue should be discussed separately, not necessarily coupling with the configuration aspect as in proposal 1.
Proposal 2: RAN2 discusses whether to support/address an SL UE that operates/supports both the SL-U carrier and SL CA carriers in Rel-18. If such UE implementation is supported, further discuss the Spec impact to support such operation.
Conclusion
This contribution discusses the postponed RIL issue C614 with the following observations and proposals:
Observation 1: Following the RAN2 #124 agreement, a Rel-18 gNB implementing SL-U can only include the SL-U carrier in the legacy sl-FreqInfoList-r16 in SIB12, resulting in the consequence that legacy Rel-16/17 SL UEs in RRC_IDLE/INACTIVE, and possibly in RRC_CONNECTED, are prohibited to use the SL carrier/resources configured by the gNB to perform NR SL communication.
Observation 2: A remaining issue relevant to RIL C613 is whether a Rel-18 gNB implementing SL evolution is allowed to configure both SL-U and SL CA features at the same time, which is postponed from last meeting. This issue may impact the solution finally adopted and thus needs to be addressed as well.
Proposal 1: RAN2 decides which of the following options to adopt to address RIL C613:
· [Option 1]: Keep the agreement in Table 1 made in RAN2 #124, and restrict gNB implementation that a Rel-18 gNB cannot support both SL-U and SL-A.  
· [Option 2]: Revert the agreement in Table 1 made in RAN2 #124, and specify in the field description that a SL-U carrier can only be included in the sl-FreqInfoListSizeExt-r18 in SIB12.
· [Option 3]: Revert the agreement in Table 1 made in RAN2 #124, and leave it to gNB implementation on whether to configure SL-U carrier in legacy sl-FreqInfoList-r16 or in sl-FreqInfoListSizeExt-r18 (No Spec impact). 
· [Option 4]: Introduce a new field, e.g. sl-UnlicensedFreqInfoList-r18, in SIB12, and the SL-U carrier, if configured, can only be indicated in this field
· [Option 5]: Do nothing. 
Proposal 2: RAN2 discusses whether to support/address an SL UE that operates/supports both the SL-U carrier and SL CA carriers in Rel-18. If such UE implementation is supported, further discuss the Spec impact to support such operation.
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