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1 Introduction

In RAN2#104, it was agreed that

For cell (re)selection in NR V2X sidelink communication, the cell reselection criterion (i.e. prioritizing frequency giving inter-carrier V2X SL configuration) and configuration (i.e. SL-AnchorCarrierFreqList-V2X) in LTE V2X sidelink communication are taken as the baseline.
In RAN2#106bis, it was agreed that

Agreements on cell (re)selection: 

1: 
For cell selection, NR V2X UE can follow the current NR cell selection procedure.

2:
For cell reselection, NR V2X UE who interested in SL V2X communication needs to consider at least the SL RAT(s) supported by the cell. Moreover, the supported SL RAT(s) of the UE capability or the selected SL RAT(s) by the upper layer for the V2X service(s) may also need to be considered.

In this contribution, we further discuss the left issues on cell reselection.
2 Discussion
2.1 Issue-1: Intra-carrier vs. Inter-carrier configuration
According to the current wording in TS 36.304, for the intra-carrier case

If the UE capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only perform the V2X sidelink communication while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only use pre-configuration while not camping on a frequency, the UE may consider the frequency providing inter-carrier V2X sidelink configuration to be the highest priority.
It covers the two following cases
· where there is only intra-carrier configuration being deployed, i.e., the configuration for SL @ F1 is provided @ F1 only

· where there is only inter-carrier configuration being deployed, i.e., the configuration for SL @ F1 is provided @ F2 only

However, it did not cover the other cases:

· where there are both intra- and inter-carrier configuration being deployed, i.e., the configuration for sidelink @ F1 is provided via F1 and F2 at the same time, because 1) if the UE not camps on F1, it can still perform V2X SL communication if camping on F2 => so F1 cannot get highest priority based on intra-carrier configuration rule, and 2) if the UE not camps on F2, it can still perform V2X SL communication if camping on F1 but no need to follow pre-configuration => so F2 cannot get highest priority based on inter-carrier configuration rule either.
· Where more than one inter-carrier configurations being deployed, i.e., the configuration for sidelink @ F1 is provided via F2 and F3 at the same time, because if the UE not camps on F2 (or F3), it can still perform V2X SL communication if camping on F3 (or F2) but no need to follow pre-configuration => so neither F2 nor F3 can get highest priority based on inter-carrier configuration rule either.

Observation 1 LTE cell reselection did not cover the case where 1) both intra-/inter-carrier configuration being deployed, and 2) more than one inter-carrier configuration being deployed.
So the first question is for RAN2 to clarify whether 

1) Simultaneous deployment of intra-/inter-carrier configuration deployment is feasible.

2) Simultaneous deployment of multiple inter-carrier configuration deployment is feasible.

For the two points above, if they are not feasible, than one does not need to consider the priority of intra-/inter-carrier configuration, or the priority of the multiple inter-carrier configuration, since they would not co-exist with each other. Or if they are feasible, it should be probably at least that the same configuration being provided, yet it is questionable what the reason for redundant configuration.
Proposal 1 RAN2 clarify whether the simultaneous deployment of intra-/inter-carrier configuration, and Simultaneous deployment of multiple inter-carrier configuration deployment is feasible or not.

2.2 Issue-2: Single-RAT vs. Dual-RAT configuration

If RAN2 confirm the feasibility of simultaneous deployment of the two above, then one left issue is whether one needs to assume different priority of the two:
· F1 which provides both configuration to LTE-PC5 and NR-PC5;
· F2 which provides configuration to either of the two, i.e., LTE-PC5 only or NR-PC5 only;
Looking at LTE spec, the service-specific RAT/frequency prioritization is not limited to V2X, but apply to MBMS, CSG, HSDN as well - each can raise the carrier priority to highest value, but for the two cases below:
· F3 which provides configuration to both service-1 (like MBMS) and service-2 (HSDN);

· F4 which provides configuration to either of the two, i.e., service-1 (like MBMS) only or service-2 (HSDN) only;
There is no specified behaviour to further prioritize between F3 and F4 – it is fully up to UE implementation instead.

NOTE 1:
The prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation.

Observation 2 LTE cell reselection did not further prioritize the carrier providing configuration for multiple services over the carrier providing configuration for single service, but leaves that to UE implementation.
Now one proposal is to prioritize F1 over F2, which 

· On the one hand, the same spirit is not applied in the legacy system, and is anyway limited to V2X case, i.e.,  cannot apply as a general rule if we consider service-specific carrier prioritization for various services;

· On the other hand, the rule itself is not completed, since if one wants to prioritize a carrier which provides configuration to all the traffic that the UE is being interested, one needs to consider not only the RAT dimension, but also the frequency dimension, i.e.,
· If F1 provides configuration to LTE-PC5 @ F5 and NR-PC5 @ F6;
· But UE is interested at LTE-PC5 @ F7 and NR-PC5 @ F8;
There is not any benefit for the UE to prioritize carrier F1.

In short, either we leave all this to UE implementation, or we needs to specify it to the very details.

Observation 3 Prioritizing carrier providing configuration to multiple services is not a general principle that is applicable to all cases anyway.
Observation 4 Prioritizing carrier providing configuration to V2X sidelink should consider not only RAT but also carrier.

Proposal 2 Either leave the prioritization of carrier providing dual-RAT configuration to UE implementation, or further clarify it has to base on the carrier frequency which the UE is interested in.
2.3 Issue-3: UE selection of single-RAT configuration

Another issue is how for the UE to select between the two cases:
· F1 which only provides configuration for LTE-PC5;

· F2 which only provides configuration for NR-PC5;

There are proposals that the UE should base on the interested / being-transmitted traffic to select between the two, but it is not feasible 
· On the one hand, for NR-V2X, the TX entity establishment / release for all cast types, and RX entity establishment / release for unicast only are probably under upper layer request, i.e., AS layer can know the start / end of internal traffic in a deterministic way;
· On the other hand, for NR-V2X, the RX entity establishment for group-cast and broadcast, are dependent on the other UEs, i.e., cannot be determined by the UE itself. And the RX entity release for group-cast and broadcast are up to UE implementation. 
The same applies to LTE-V2X which is limited to group-cast and broadcast. 
· For TX entity establishment / release, it is up to UE implementation.

· For RX entity establishment, it is dependent on other nearby UEs, and the RX entity release is up to UE implementation.

In short, the AS layer cannot know the start / end of external traffic in a deterministic way;
Observation 5 RX entity establishment / release depends on the behaviour of nearby-UEs, so AS layer of self-UE cannot know the start / end of related traffic in a deterministic way.
Therefore, it is not motivated to specify the cell reselection behaviour based on the “interested” traffic, considering AS layer actually does not know when the “interested” traffic starts / ends, so it is sufficient to leave it to UE implementation.
Proposal 3 RAN2 not pursue specifying frequency prioritization during cell reselection based on interested V2X traffic.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
LTE cell reselection did not cover the case where 1) both intra-/inter-carrier configuration being deployed, and 2) more than one inter-carrier configuration being deployed.
Observation 2
LTE cell reselection did not further prioritize the carrier providing configuration for multiple services over the carrier providing configuration for single service, but leaves that to UE implementation.
Observation 3
Prioritizing carrier providing configuration to multiple services is not a general principle that is applicable to all cases anyway.
Observation 4
Prioritizing carrier providing configuration to V2X sidelink should consider not only RAT but also carrier.
Observation 5
RX entity establishment / release depends on the behaviour of nearby-UEs, so AS layer of self-UE cannot know the start / end of related traffic in a deterministic way.


Based on the observations, we propose:
Proposal 1
RAN2 clarify whether the simultaneous deployment of intra-/inter-carrier configuration, and Simultaneous deployment of multiple inter-carrier configuration deployment is feasible or not.
Proposal 2
Either leave the prioritization of carrier providing dual-RAT configuration to UE implementation, or further clarify it has to base on the carrier frequency which the UE is interested in.
Proposal 3
RAN2 not pursue specifying frequency prioritization during cell reselection based on interested V2X traffic.
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