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1 Introduction
In RAN #83, a new WI on NR V2X was agreed [1].  In the NR V2X WID, it is mentioned that SA1 study has considered both NR V2X and LTE V2X as candidate RATs in the support of advanced V2X use cases.  In this contribution, we discuss impacts of multiRAT operation on system information and cell reselection.
2 Control Plane Aspects considering Multiple RATs
2.1 System Information Broadcast for LTE and NR V2X
One main concern in LTE V2X was SIB size due to the need to configure resource pools for all supported carriers.  While the details of resource pool configuration and corresponding contents of the V2X SIB in NR are pending further RAN1 and RAN2 discussions, it is desired to avoid the issues related to large SIB size.
In one agreed cross RAT scenario, an NR cell (or LTE cell) will need to configure V2X communication resources for LTE V2X (or NR V2X).  In order to not impact existing LTE SIB and its size, separate SIBs should be used to configure LTE V2X and NR V2X.  A new SIB (e.g. SIB27) could be added to LTE V2X to support configuration of NR V2X by an LTE eNB.  Similarly NR gNBs could broadcast LTE and NR V2X configuration respectively in separate SIBs.

From a UE point of view, similar to the condition for determining support of V2X in a cell in LTE, a UE can determine support of NR V2X on a particular RAT based on presence/absence of that SIB in the cell’s system information.

Proposal 1:
Separate SIBs are used for LTE V2X configuration and NR V2X configuration in an NR cell or an LTE cell.

Proposal 2:
The UE determines support of V2X in a given RAT based on presence/absence of this SIB.

2.2 Cell Reselection Priority in IDLE/INACTIVE Mode 

According to TS 36.304, for cell (re)selection in LTE V2X, a V2X UE may prioritize the cell supporting V2X. Specifically, if the V2X UE can only perform sidelink communication while camping on a frequency, the UE may consider that frequency to be the highest priority [2]:

“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.” 

A similar behaviour should be expected in NR V2X.  NR V2X, however, introduces the potential of performing V2X communication over multiple RATs (LTE and NR).  A UE can be in coverage of both LTE and NR cells. Either of these cells can support configuration of NR V2X and/or LTE V2X.  There are two main possibilities of V2X support associated with a given cell (as broadcast in the cell’s SI):
· LTE/NR cell support both NR sidelink and LTE sidelink 
· LTE/NR cell support only the sidelink associated with its own RAT.

Specifically, an operator may choose to deploy cross-RAT capability only on certain cells in the network, at least initially.
Observation 1:
An LTE or NR cell may support sidelink associated with both RATs, or may support sidelink only on its own RAT.

The use of LTE or NR will depend on the type of V2X service, RAT capabilities, deployments, and applicable regulations.  NR V2X targets advanced use cases while LTE V2X will continue to be used for safety services.  Eventually, safety services may be supported by NR as well, however, initial deployments will need to provide safety services over LTE so that legacy UEs can be supported.  Therefore, devices that need to support both safety and advanced services will need to be equipped with dual mode NR and LTE V2X.  

Observation 2:
At least initially, a dual mode V2X UE will support safety services over LTE V2X and advanced services over NR V2X

Based on the above observations, cell reselection prioritization rules that take into account the required services and supported V2X RAT need to be considered.   The prioritization rules should consider:

1. Single V2X mode support (LTE V2X only or NR V2X only) – UEs should prioritize frequencies which support the corresponding RAT

2. Dual mode UEs (e.g. UEs supporting both LTE V2X and NR V2X) –  

a. UE can prioritize a cell that supports both LTE and NR V2X RATs

b. If a cell that supports both is not found, prioritization rules between a cell that supports LTE V2X or NR V2X should be considered.  

Proposal 3:
Cell reselection prioritization rules for UEs capable of single and dual V2X RAT are supported. 
For the case of a UE supporting only a single RAT, the LTE rules for cell reselection prioritization should be sufficient.
Proposal 4:
A UE capable of V2X communication only on a single RAT (LTE or NR) that can only perform V2X communication while camping on a frequency may consider that frequency as highest priority (as in LTE).

Then by extension, a UE supporting both RATs should also prioritize camping on frequencies which allow them to perform V2X communication on both RATs.

Proposal 5:
A UE configured to perform V2X communication on both RATs that can only do so while camped on a frequency may consider that frequency as highest priority.

For the other cases (e.g. how to prioritize frequencies where V2X can only be performed on one RAT when the UE supports both RATs) needs further study by RAN2 in conjunction with SA2.  Specifically, whether NR V2X or LTE V2X should be prioritized is something that would require further inputs from SA2.

Proposal 6:
Ask SA2 whether a dual mode V2X UE should prioritize frequencies/cells supporting LTE only or NR only.
3 Conclusion

In this contribution the following observations were made on control plane aspects of NR V2X:
Observation 1:
An LTE or NR cell may support sidelink associated with both RATs, or may support sidelink only on its own RAT.

Observation 2:
At least initially, a dual mode V2X UE will support safety services over LTE V2X and advanced services over NR V2X

Based on these observations, the following conclusions were made:

Proposal 1:
Separate SIBs are used for LTE V2X configuration and NR V2X configuration in an NR cell or an LTE cell.

Proposal 2:
The UE determines support of V2X in a given RAT based on presence/absence of this SIB.

Proposal 3:
Cell reselection prioritization rules for UEs capable of single and dual V2X RAT are supported.
Proposal 4:
A UE capable of V2X communication only on a single RAT (LTE or NR) that can only perform V2X communication while camping on a frequency may consider that frequency as highest priority (as in LTE).

Proposal 5:
A UE configured to perform V2X communication on both RATs that can only do so while camped on a frequency may consider that frequency as highest priority.

Proposal 6:
Ask SA2 whether a dual mode V2X UE should prioritize frequencies/cells supporting LTE only or NR only.

4 References

[1] RP-190766 “New WID on 5G V2X with NR Sidelink”, LG, Huawei.

[2] TS 36.304 – UE Procedures in IDLE Mode

1/5


