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1 Introduction
This document provides some initial discussions on the potential impacts to UE capability that might be caused by the introduction of eV2X. Compared with the earlier version, this revision is updated based on latest RAN1 progress. 
2 Discussion
The following discussions are based on the agreements up to now. 
2.1 PC5 CA (non-duplication related)
For the UE specific V2X sidelink communication configuration, the eNB needs to know the UE's capability on PC5 CA, in order to configure resource pools and/or schedule resources on the proper sidelink carriers which the UE can actually support. This is mainly related to the band combination as well as the bandwidth class that can be supported by the UE in sidelink. 

However, thanks to the efforts in Rel-14 V2X, the UE capability reporting on sidelink band combination as well as corresponding bandwidth class has already been supported in Rel-14 specifications; as a result, it was common consensus in the earlier meeting that no additional specification impacts on the UE capability for PC5 CA may actually be needed (at least from band combination perspective) [1]: 
	Agreements:
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.


So far the main enhancement (other than packet duplication) to PC5 CA is just Tx carrier selection for Mode 4. Since Tx carrier selection is autonomously performed by the UE, it seems that a Mode 4 UE can just select an appropriate number of carriers within those configured by the eNB and allowed by the upper layer, simply based on its own capability (e.g. RF chain limitation, retuning time, etc.). So there seems to be no need to intentionally specify at maximum/at least how many carriers a Rel-15 UE has to support as a UE capability from Tx carrier selection perspective. 

Furthermore, even for a Mode 4 UE in RRC_CONNECTED, the eNB can provide resource pool configurations on the sidelink carriers the UE can actually support as per the band combination and bandwidth class the UE reported; this enables the UE to autonomously select carriers among those eNB configured ones. So no extra impacts to UE capability Reporting is needed for Tx carrier selection on the basis of band combination and bandwidth class already supported by Rel-14 V2X, either. 
To this end, we propose that no impact to UE capability is needed to support PC5 CA (not including packet duplication) in Rel-15 eV2X.
Proposal 1: No additional standard impact to UE capability is needed for the support of PC5 CA (other than packet duplication) in Rel-15 eV2X. 

2.2 Sidelink PDCP duplication

It was already agreed by RAN2 that PDCP duplication is to be introduced in sidelink in the case of PC5 CA. As a result, an essential question is: from the UE's perspective, whether sidelink PDCP duplication should be a mandatory feature which every UE supporting eV2X must be equipped with in Rel-15. 

If the support of sidelink PDCP duplication is regarded as an optional UE capability, then as for a UE in RRC_CONNECTED, the eNB may need to first know whether the UE can support this feature and then decides whether/how to signal the UE-specific sidelink PDCP duplication configuration (e.g. which PPPRs are configured with duplication, carrier sets for PDCP duplication, "LCG-PPPR" mapping for Mode 3, etc.). This means, although the specific configurations needed for sidelink PDCP duplication have not been finally concluded as in the email discussion [2], such UE capability reporting on whether supporting sidelink PDCP duplication or not may anyway be needed as long as the feature itself is an optional UE capability.

Thus, we suggest RAN2 to discuss sidelink PDCP duplication related UE capability as in the following proposal. 

Proposal 2: RAN2 should discuss whether the support of sidelink PDCP duplication is a mandatory UE capability or an optional one for Rel-15 UEs supporting eV2X. If it is an optional one, then UE capability reporting of whether the UE supports sidelink PDCP duplication is needed. 
2.3 Other aspects
In order to support resource pool sharing, it was agreed in the last RAN1 meeting [3] that "Rel-15 Mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period". By such an agreement, it seems that each Rel-15 Mode 3 UE shall set this new field value in each SCI it transmits (instead of an optional UE behaviour), and Mode 4 UEs can rely on this new field value to avoid resource collision with Mode 3 UEs. As the setting of each field in SCI needs to be specified in RAN1 specification so that each UE shall follow, the above RAN1 agreement to support pool sharing may not need to result in further impacts on UE capability therefore. 

As for the support of 64QAM, a new Rel-15 MCS table [4] is going to be introduced by RAN1. However, since there is already an MCS table applicable for Rel-14 V2X and a Rel-15 UE is also allowed to select MCS therein, there is the question whether the supporting of Rel-15 MCS table should be a mandatory capability for the Rel-15 UE supporting eV2X. Also, in SA2's reply LS on PC5 transmission mechanism selection [5], SA2 also enquires RAN1 for clarification on this question, in order to complete the "Tx profile" design in SA2. 
	SA2 would like to ask the following question to RAN2 and RAN1.

(
Will the additional incompatible features (e.g. 64QAM, TxD) be available in Rel-15? If so, will they be a mandatory or an optional part of Rel-15? 


Since the support of 64QAM is actually a RAN1 related feature, it can be envisioned that RAN1 is going to decide if 64QAM is mandatory for eV2X supporting Rel-15 UEs in the upcoming meeting and provide the answer, and RAN2 just need to wait for their final conclusion. 
Proposal 3: Wait for RAN1 conclusion whether support of 64QAM is a mandatory capability or not for Rel-15 UEs supporting eV2X.
In RAN1 #92bis meeting, the following agreements were made for the synchronization configuration for eV2X, as follows [6]:
	Agreement
The working assumption from RAN1#92 is confirmed with following corrections

· The UE is configured one of the following options based on UE capability:

· SLSS is transmitted (based on Rel-14 procedure) on selected sync carrier from Set-B

· SLSS is transmitted on all carriers from Set-B

· Each option is an independent UE capability 

· On top of this, Release-14 configuration applies to each carrier individually


Based on the above agreements, the configuration is based on UE capability, it seems that the UE is required to report its capability on whether it can support SLSS transmission on only one carrier or multiple carriers (i.e. all in Set-B). This is related to the parameter "SLSS_MultiCarrierTx" in the RRC parameter sheet sent by RAN1 [7]. 
Proposal 4: UE capability reporting on whether the UE can support SLSS transmission on one carrier or multiple carriers (i.e. all those in Set B) may need to be introduced as per RAN1 agreement.
3 Conclusion

In this document, the UE capability impacts potentially resulting from the introduction of eV2X were discussed based on the agreements available so far. The proposals are as follows.  

Proposal 1: No additional standard impact to UE capability is needed for the support of PC5 CA (other than packet duplication) in Rel-15 eV2X. 

Proposal 2: RAN2 should discuss whether the support of sidelink PDCP duplication is a mandatory UE capability or an optional one for Rel-15 UEs supporting eV2X. If it is an optional one, then UE capability reporting of whether the UE supports sidelink PDCP duplication is needed. 

Proposal 3: Wait for RAN1 conclusion whether support of 64QAM is a mandatory capability or not for Rel-15 UEs supporting eV2X.

Proposal 4: UE capability reporting on whether the UE can support SLSS transmission on one carrier or multiple carriers (i.e. all those in Set B) may need to be introduced as per RAN1 agreement. 
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