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1. Introduction
NR V2X Study Item have agreed in RAN plenary [1] in order to support advanced V2X services beyond services supported in LTE Rel-14/15 V2X. The advanced V2X services would require enhanced NR system and new NR sidelink to meet the stringent requirements provided by SA1 [2]. NR V2X system is expected have a flexible design in support of services with low latency and high reliability requirements. NR system also expects to have higher system capacity and better coverage. 
Based on above motivation of study for NR V2X, the study item description (RP-182111 [1]) provide the objective of NR V2X SI, and in this paper, we focus on the issues for the support of mobility in NR V2X.
2. Discussion

In LTE, for the connected UEs handover command message includes the synchronisation configuration, transmission/reception resource pool configuration including exceptional transmission pool for the target cell. In addition, UE uses the exceptional pool for the target cell (randomly select resources) until the sensing results on Tx pool for the target cell is available during the interruption time. During cell reselection, the RRC_IDLE UE may use the randomly selected resources from the exceptional Tx pool of the reselected cell until the sensing results on the transmission resource pools for autonomous resource selection are available.
These features have introduced to reduce the interruption time which is caused by UE’s mobility, and this interruption time have especially impact on the V2X safety service i.e. UE may miss the safety data from other UEs during the interruption time. 

In RAN2#104 meeting, RAN2 made some agreement that LTE based mobility solution will be the baseline [3].

	5. For NR V2X sidelink communication during handover, the Tx and Rx operations and configurations during handover in LTE V2X sidelink communication (i.e. using Rx pool and exceptional Tx pool of the target cell configured in HO command) are taken as the baseline. Enhancements for the Tx/Rx operations and configurations during handover are needed for NR V2X sidelink communication, on top of the LTE baseline. Details are FFS.

6:
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. Regarding the cell (re)selection for V2X sidelink communication in NR, it is FFS whether/what new criterion/configuration is needed on top of the LTE baseline. It is up to UE implementation how to minimize the transmission/reception interruption for NR V2X sidelink communication during cell (re)selection.


Moreover, during the email discussion [104#59][NR/V2X] Resource allocation [4], RAN2 made some conclusions related to the mobility and resource pool handling as below:

	Proposal 1-5: Mode-1 resource configuration valid for a given validity area is not captured in NR V2X SI TR. RAN2 will further discuss the solutions to guarantee SL performance during HO/cell reselection in WI phase.

Proposal 1-14: RAN2 supports mode-2 resource configuration for a given validity area where the UE(s) does not need to acquire a new mode-2 resource configuration while moving in the validity area, as least when this configuration is provided by SIB.

Proposal 1-14a: RAN2 supports one or more mechanisms, at least including Proposal 1-14, which enable the UE to keep mode-2 resource configuration unchanged during handover/cell (re)selection. On top of Proposal 1-14, additional solutions to achieve stable performance for mode-2 transmission during handover/cell (re)selection will be further discussed in WI phase.
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To summarize this issue and capture these conclusions in the TR, it is better to include the basic scenario and operation for the mobility support. Below proposals are the examples for this issue to be included in TR.

For the NR scenario, we think there are three basic scenarios to be considered regarding to the mobility support in NR V2X.
· Scenario 1: mobility between NR cells
· Scenario 2: mobility from LTE to NR cell
· Scenario 3: mobility from NR to LTE cell
For scenario 1, this is the intra-frequency mobility and it can be similar with the mobility mechanism as in LTE. Therefore, the connected UE should use the temporal resource during the interruption time until the Tx pool for target cell is valid. UE can request the NR mode1 operation (scheduled Tx pool) after HO is completed. In case of the cell reselection, SIB for NR V2X should be provided to UEs without request of UE for reducing the interruption time. IDLE UE uses the exceptional pool of the reselected cell until the Tx pool of the reselected cell is available.
Proposal 1: RAN2 captures the basic operation of mobility (i.e. HO, cell reselection) to support intra-RAT mobility in NR cells in TR 38.885, and further enhancement can be considered in WI.
· Proposal 1-1: Introduce the new exceptional pool for NR V2X for the temporal use. 

· Proposal 1-2: Connected mode UE uses the target cell’s Tx exceptional pool which is provided by HO message until the Tx pool for target cell is valid (i.e. until physically Tx pool working, e.g. sensing results of Tx pool is available).

· Proposal 1-3: UE can request the mode1 operation (scheduled Tx pool) after HO is completed.
· Proposal 1-4: Need to determine use of on-demand SIB in WI based on performance evaluation.

a) SIB for NR V2X should be provided to UEs without request from UE for reducing the interruption time i.e SIB for NR V2X is not follow on-demand SIB mechanism.
b) For flexible operation for the network and reduce the signaling overhead on SIB, SIB for NR V2X can be broadcast by on-demand manner.
· Proposal 1-5: IDLE UE uses the exceptional pool of the reselected cell until the Tx pool of the reselected cell is available.

For scenario 2, the case that UE operated in LTE V2X can be moved to the NR cell supporting NR V2X is feasible and we think this scenario should be included in study item conclusions. We assume the service continuity from LTE to NR should be supported (e.g. safety service) during the HO or cell reselection.
NR gNB can provide the configuration of resource pool for LTE V2X or NR UE can operate as OOC if NR gNB cannot support the configuration of resource pool for LTE V2X. Furthermore, some signaling optimization between LTE and NR node can be introduced. For instance, if target gNB’s Tx resource pools for LTE V2X (i.e. mode4, exceptional pool) are not changed, HO message include some bits to indicate keep the current configuration in the target cell. In case of the cell reselection, backward compatible resource configuration for LTE mode4 are provided in SIB of NR V2X, and it may need to define the priority to find suitable cell for IDLE UE having capability for NR V2X.
Proposal 2: RAN2 captures the basic operation of mobility (i.e. HO, cell reselection) to support inter-RAT mobility from LTE cell to NR cell in TR 38.885, and further enhancement can be considered in WI.
· Proposal 2-1: Service continuity from LTE to NR should be supported (e.g. safety service)

· Proposal 2-2: Capture the possible options in TR.
a) Option 1: HO message includes the resource pool of the target gNB i.e. LTE cell don’t provide the Tx pool information of NR V2X.

b) Option 2: UE operate as a OOC mode (i.e. preconfigured configuration is used) before HO is completed.

· Proposal 2-3: If target gNB’s Tx resource pools for LTE V2X (i.e. mode4, exceptional pool) are not changed, HO message include some bits to indicate keep the current configuration. In case of that the eNB coverage can cover all gNB coverage, this indication is helpful.
· Proposal 2-4: Resource configuration for LTE resource pool are provided in SIB of NR V2X (e.g. LTE container or LTE-compatible configuration).

· Proposal 2-5: Need to define the priority to find suitable cell for IDLE UE having capability for NR V2X (e.g. NR frequency support V2X will be high priority). 
For scenario 3, the first consideration in the initial phase is the service continuity from NR to LTE and if this function is needed, we can study how to support the HO message include the resource pool configuration for LTE V2X (by LTE container or LTE-compatible configuration). As applied in the scenario 2, some signaling optimization between LTE and NR node can be introduced. For instance, if target gNB’s Tx resource pools for LTE V2X (i.e. mode4, exceptional pool) are not changed, HO message include some bits to indicate keep the current configuration in the target cell. This feature is very helpful if the eNB coverage can cover all gNB coverage. In case of the cell reselection, it may need to define the priority to find suitable cell for IDLE UE having capability for NR V2X. Cell select/reselect mechanisms should be studied If there are no NR gNB even though UE want to continue NR V2X transmission after changing the serving cell.
Proposal 3: RAN2 captures the basic operation of mobility (i.e. HO, cell reselection) to support inter-RAT mobility from NR cell to LTE cell in TR 38.885, and further enhancement can be considered in WI.

· Proposal 3-1: Service continuity from NR to LTE cannot support

· Proposal 3-2: HO message should include the resource pool configuration for LTE V2X (by LTE container or LTE-compatible configuration)

· Proposal 3-3: If target eNB’s Tx resource pools for LTE V2X (i.e. mode4, exceptional pool) are not changed, HO message include some bits to indicate keep the current configuration. In case of that the eNB coverage can cover all gNB coverage, this indication is helpful.
· Proposal 3-4: NR V2X UE in IDLE consider NR cell as a first priority for cell reselection.

· Proposal 3-5: Consider the case if there are no NR gNB even though UE want to continue NR V2X service.
a) Option 1: Reselect LTE V2X cell for the suitable cell and only use mode4 transmission (release NR V2X mode).

b) Option 2: Go to OOC and use preconfigured resource (if there is exclusive resource pool for NR). This solution may be UE implementation.
The base-line to support mobility which reduce the interruption time is LTE V2X, and the details will be specified the sidelink resource pool configuration is completed.

3. Conclusion
In this contribution, we proposed below proposals:
Proposal 1: RAN2 captures the basic operation of mobility (i.e. HO, cell reselection) to support intra-RAT mobility in NR cells in TR 38.885, and further enhancement can be considered in WI.

· Proposal 1-1: Introduce the new exceptional pool for NR V2X for the temporal use. 

· Proposal 1-2: Connected mode UE uses the target cell’s Tx exceptional pool which is provided by HO message until the Tx pool for target cell is valid (i.e. until physically Tx pool working, e.g. sensing results of Tx pool is available).

· Proposal 1-3: UE can request the mode1 operation (scheduled Tx pool) after HO is completed.
· Proposal 1-4: Need to determine use of on-demand SIB in WI based on performance evaluation.

c) SIB for NR V2X should be provided to UEs without request from UE for reducing the interruption time i.e SIB for NR V2X is not follow on-demand SIB mechanism.
d) For flexible operation for the network and reduce the signaling overhead on SIB, SIB for NR V2X can be broadcast by on-demand manner.
· Proposal 1-5: IDLE UE uses the exceptional pool of the reselected cell until the Tx pool of the reselected cell is available.

Proposal 2: RAN2 captures the basic operation of mobility (i.e. HO, cell reselection) to support inter-RAT mobility from LTE cell to NR cell in TR 38.885, and further enhancement can be considered in WI.
· Proposal 2-1: Service continuity from LTE to NR should be supported (e.g. safety service)

· Proposal 2-2: Capture the possible options in TR.
b) Option 1: HO message includes the resource pool of the target gNB i.e. LTE cell don’t provide the Tx pool information of NR V2X.

b) Option 2: UE operate as a OOC mode (i.e. preconfigured configuration is used) before HO is completed.

· Proposal 2-3: If target gNB’s Tx resource pools for LTE V2X (i.e. mode4, exceptional pool) are not changed, HO message include some bits to indicate keep the current configuration. In case of that the eNB coverage can cover all gNB coverage, this indication is helpful.
· Proposal 2-4: Resource configuration for LTE resource pool are provided in SIB of NR V2X (e.g. LTE container or LTE-compatible configuration).

· Proposal 2-5: Need to define the priority to find suitable cell for IDLE UE having capability for NR V2X (e.g. NR frequency support V2X will be high priority). 

Proposal 3: RAN2 captures the basic operation of mobility (i.e. HO, cell reselection) to support inter-RAT mobility from NR cell to LTE cell in TR 38.885, and further enhancement can be considered in WI.

· Proposal 3-1: Service continuity from NR to LTE cannot support

· Proposal 3-2: HO message should include the resource pool configuration for LTE V2X (by LTE container or LTE-compatible configuration)

· Proposal 3-3: If target eNB’s Tx resource pools for LTE V2X (i.e. mode4, exceptional pool) are not changed, HO message include some bits to indicate keep the current configuration. In case of that the eNB coverage can cover all gNB coverage, this indication is helpful.
· Proposal 3-4: NR V2X UE in IDLE consider NR cell as a first priority for cell reselection.

· Proposal 3-5: Consider the case if there are no NR gNB even though UE want to continue NR V2X service.
c) Option 1: Reselect LTE V2X cell for the suitable cell and only use mode4 transmission (release NR V2X mode).

d) Option 2: Go to OOC and use preconfigured resource (if there is exclusive resource pool for NR). This solution may be UE implementation.
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