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1
Introduction
In RAN #83 meeting, a new WID on 5G V2X with NR sidelink was approved, and in the objective part there is such a description [1]:
	For the scenarios of NR sidelink carrier, this work will consider a single carrier for the NR sidelink transmission and reception.


In the last RAN2 meeting [2], during the online discussion on resource allocation for mode 1 and mode 2, we found that companies had different understanding on this description. From the chairman notes, we can see that some companies thought above description means only single carrier configuration is supported for all the UEs throughout the system. However, others thought that this means the configuration of multiple carriers for a UE is not excluded, but only the single-carrier operations is to be specified in this Release, as in Rel-14 LTE V2X.
	
[LG, Samsung]: MAC will not support multi-carrier operation, but still RRC should be allowed to select one carrier among multi-carriers for the given service. It’s too early to exclude PDCP duplication. [Qualcomm]: WID is clear only to consider single carrier, so don’t need to specify PDCP duplication. [ZTE, CATT, Interdigital, Intel]: Single carrier is only supported for both TX and RX UE. If TX UE select one carrier out of multi-carriers, how RX UE receives it? [Ericsson]: From system point of view, multiple carriers should be enabled to be configured. [DT]: It’s clear we will have multiple carriers so that should be taken into account. 


Obviously, the understanding on this point will impact RAN2’s way forward. In this contribution, we elaborate our understanding and aim at a conclusion to this issue in RAN2.
2
Discussion
Below we compare the two kinds of understanding which appeared in the last meeting, by taking into account also the history of Rel-14 LTE V2X standardization.
· Understanding that only single carrier configuration is allowed
As commented in the last RAN2 meeting, some companies interpreted this “a single carrier for the NR sidelink transmission and reception” in the WID as the UE can be only configured with one single carrier for both transmission and reception. If this is really the case, then a consequent question would be: in the NR V2X system, how to make sure all the V2X UEs can communicate with each other via the NR sidelink? We think the only answer is to enforce the same single carrier to be used for all the UEs, i.e., all the UEs in the NR V2X system shall use only one single carrier to perform NR V2X sidelink communication. In other words, all base stations (gNB/ng-eNB/eNB) throughout the NW can only configure one single SL carrier; otherwise, the UEs under the coverage of different base stations may be configured with different carriers and thus are unable to communicate with each other. This is a strong restriction to the network implementation.
Observation 1: If the WID is interpreted as that the UE can be only configured with one single carrier for NR V2X sidelink communication, the whole NR V2X system can only support one single carrier so that the UEs can communicate with each other via NR V2X sidelink.
· Understanding that multiple carrier configuration is still allowed
Also, some companies in the last meeting thought that the motivation of this description in the WID is not to introduce such a strong restriction as in Observation 1, which obviously will impact the NR V2X system performance. Instead, the WID only means there should be no operation cross multiple SL carriers specified in this release, e.g., PC5 CA, packet duplication and carrier (re)selection (which we have already excluded from Rel-16 [2]). That means that we only specify the single-carrier NR SL V2X operations, so that according to NR specification the UE needs to transmit/receive V2X SL on each SL carrier independently; but not any specified behaviour/procedures across multiple SL carriers configured by the NW was mandated for the UE.
Observation 2: The understanding of multiple carrier configuration is that the NW can configure multiple carriers used for NR V2X SL TX/RX, but only UE behaviours/procedures on single SL carrier configured are specified, without any specified procedure across multiple SL carriers. This means a UE performs NR V2X SL TX/RX on each SL carrier independently as per the specification.
Now we try to judge which understanding above is more appropriate, based on the experience from Rel-14 LTE V2X standardization. In Rel-14, it was agreed that the UE can be configured with multiple SL carriers for V2X SL communication, but the selection of the SL carriers used for V2X SL transmission and reception are left to UE implementation. Agreements for these are as follows [3]:

	Agreements

3. For inter-carrier configuration of mode-4, the selection of the carrier and corresponding TX resource pool is up to UE implementation.   

4. No additional enhancement is needed for mode-3 to support inter-carrier configuration.  

12. Enhance SidelinkUEInformation signalling to allow UE to report multiple interested carriers for V2X sidelink transmission/reception.  

13. From RRC signalling perspective, up to 8 carriers to be configured for V2X sidelink communication are supported, including serving carrier.

14. eNB can configure reception pools for receiving V2X sidelink communication over multiple carriers.  

16. RAN2 we will not optimize for simultaneous transmissions on multiple carriers on PC5 (if the UE support multiple tx chains).   


Note that the “inter-frequency configuration” in above box refers to the case of Uu frequency configuring SL carriers, instead of any operations across multiple SL carriers. As a result, finally in Rel-14 specifications, the multiple SL carrier configuration is supported in [4], i.e. the v2x-InterFreqInfoList, but only single carrier procedures for both V2X SL transmission and reception are specified. How to select the carriers for V2X SL transmission or reception was not specified in the Rel-14 version of TS36.321 or TS36.331. More specifically, the transmission carrier (re)selection for mode-4 were left to UE implementation for mode-4, whereas the mode-3 transmission on multiple SL carriers depends on the CIF field in DCI format 5A [5] without further RAN2 enhancement. The carrier selection for V2X SL reception was up to UE implementation as well. Besides carrier (re)selection, no other operations for V2X SL communication across multiple SL carriers were ever specified in Rel-14 either. Actually, all those cross-carrier SL operations/procedures, including carrier (re)selection, PDCP duplication, etc. were specified as enchantments for Rel-15 LTE eV2X, under the scope of PC5 CA support. 

It can be seen that the interpretation in above Observation 2 for multiple carrier configuration matches the situation in Rel-14 LTE V2X very well. By also considering the issue identified in Observation 1 for single carrier configuration only, we propose to confirm the understanding of Observation 2. 
Proposal 1: RAN2 to achieve a common understanding that the multiple SL carrier configuration is supported for Rel-16 NR V2X SL.

Proposal 2: Only procedures for single carrier V2X SL transmission/reception but no procedure across SL carriers (e.g. carrier reselection, PDCP duplication, etc.) will be specified in RAN higher layer Specs by RAN2. A UE is allowed to perform V2X SL transmission/reception on multiple SL carriers, based on the specified transmission and reception procedure on each carrier independently.
Since this conclusion on whether multiple carrier configuration is allowed is related to RAN1 discussion as well (e.g. whether to have CIF in DCI for NR SL), we propose to send an LS to RAN1 to inform RAN2 decision, if Proposal 1 and 2 can be agreed.
Proposal 3: Send an LS to RAN1 informing them of RAN2 agreement on whether multiple carrier configuration is allowed, based on above Proposal 1 and Proposal 2 (if agreeable). 
3
Conclusion

This paper clarified the understanding on single carrier operation vs. multiple carrier operation for Rel-16 NR V2X SL. We have the following observations and proposals:

Observation 1: If the WID is interpreted as that the UE can be only configured with one single carrier for NR V2X sidelink communication, the whole NR V2X system can only support one single carrier so that the UEs can communicate with each other via NR V2X sidelink.

Observation 2: The understanding of multiple carrier configuration is that the NW can configure multiple carriers used for NR V2X SL TX/RX, but only UE behaviours/procedures on single SL carrier configured are specified, without any specified procedure across multiple SL carriers. This means a UE performs NR V2X SL TX/RX on each SL carrier independently as per the specification.
Proposal 1: RAN2 to achieve a common understanding that the multiple SL carrier configuration is supported for Rel-16 NR V2X SL.

Proposal 2: Only procedures for single carrier V2X SL transmission/reception but no procedure across SL carriers (e.g. carrier reselection, PDCP duplication, etc.) will be specified in RAN higher layer Specs by RAN2. A UE is allowed to perform V2X SL transmission/reception on multiple SL carriers, based on the specified transmission and reception procedure on each carrier independently.
Proposal 3: Send an LS to RAN1 informing them of RAN2 agreement on whether multiple carrier configuration is allowed, based on above Proposal 1 and Proposal 2 (if agreeable). 
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