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1. Introduction
To specify the resource allocation mechanisms for NR SL is one of the objectives included in the recently approved WI for NR V2X as follows [1]:

	· Resource allocation [RAN1, RAN2]

· Mode 1

· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome

· Mode 2

· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome

[…]


The resource allocation for V2X SL communication in the case of mobility, i.e. during handover or cell reselection, has always been a topic that should be discussed by RAN2 since Rel-14 LTE V2X. Specifically, during the SI stage [2], there was an agreement to support the enhancement of NR V2X SL communication during handover, so as to improve transmission/reception performance:

	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.


Based on the outcome of SI and also some WI conclusions, we discuss more details on the mobility enhancements for mode-1 resource allocation in this contribution. Compared with the earlier version, some discussions on the UE behaviour for NR SL transmission during handover, if a configured SL grant(s) have already been provided, are added.
2. Discussion
Technically speaking, when handover procedure is being performed for a UE using mode-1 transmission, the UE cannot obtain dedicated sidelink transmission resource assignment from the target cell until the UE successfully performs random access and completes handover. Only the exceptional TX resource pool could be used before handover is completed as in LTE V2X SL, and the resultant performance degradation is unacceptable in NR V2X, especially for some advanced V2X services requiring ultra low latency and high reliability.

There can of course be the RRC_CONNECTED UEs for which the target cell would like to configure mode-1 for their transmission, after they complete the handover and successfully access to the target, e.g. a UE with high service QoS requirements needing NW scheduling. Some companies argued in the previous meeting not to make any enhancement for the transmission of such UEs during handover, and would like to have such UEs still “enjoy” the use of exceptional TX pool before handover completes as in LTE SL. However, in the previous meeting, it was already agreed to introduce the area specific V2X SIB which can configure unchanged mode-2 TX resource pools for a specific area containing a number of cell [3], and this enables the RRC_IDLE/INACTIVE UEs to reuse the normal TX resource pool configured by the source cell and thus avoid the use of exceptional pools during the period of cell reselection. This agreement means:

· The use of exceptional pool during cell switch (i.e. handover or cell reselection) is already regarded unacceptable for NR V2X SL; 

· The performance of RRC_IDLE/INACTIVE UEs during cell change has already been enhanced on top of the usage of exceptional TX pool in LTE SL. 
If we do not have any enhancement for the transmission during handover of the UEs configured with mode-1 but keep such UEs using exceptional Tx pool as in LTE SL, it typically means that the transmission performance of such RRC_CONNECTED UEs during handover is likely to be even worse than that of the RRC_IDLE/INACTIVE UE using mode-2 during cell (re)selection. This is surely an unacceptable consequence, considering that the UEs using scheduled mode is always expected to have better performance than those relying on autonomous resource selection mode (especially those of the RRC_IDEL/INACTIVE UEs)
Observation 1: RAN2 already agreed the area specific SIB to configure unchanged normal mode-2 TX resource pools, which are used to avoid RRC_IDLE/INACTIVE UEs using exceptional TX pools during cell change (i.e. cell reselection). This means, the use of exceptional Tx pool during cell switch is unacceptable for NR V2X SL, and the performance during cell change for RRC_IDLE/INACTIVE UEs is already enhanced over LTE SL.
Observation 2: If no enhancement is made for the transmission of the UEs configured with mode-1 during handover, the consequence is that the transmission performance of such UEs during handover is likely to be worse than that of the RRC_IDLE/INACTIVE UEs using mode-2 during cell reselection. 
In order to guarantee the service continuity and performance requirements for advanced V2X services during handover, therefore, dedicated sidelink resources to be assigned by the target cell may be conveyed to the UE performing mode-1 transmission in advance, e.g. in the handover command. Particularly, we propose that pre-allocated configured sidelink resources can be provided by the target RAN node via handover command to the UE performing handover. When handover procedure is executed, the pre-allocated configured sidelink resources will be used to transmit sidelink data. As we already enabled both LTE Uu and NR Uu to schedule the configured SL grant type 1 to the UE, the node of the target cell can be either NR gNB or LTE eNB. 
Proposal 1: The target RAN node (i.e. NR gNB or LTE eNB) should be able to provide configured sidelink grant for an RRC_CONNECTED UE during handover (e.g. in Handover Command).

In last RAN2 meeting [4], it has been agreed that UE uses exceptional pool during handover as what we did for LTE V2X SL:

Agreements on exceptional TX resource pool: 
1: 
As in LTE V2X, NR V2X adopts the concept of exception pool.

2:
As in LTE V2X, when configured in mode 1, UE use exceptional pool in the following cases:


i) When UE detect Uu physical layer problems or radio link failure.


ii) Before UE finish the initiated connection (re)establishment.


iii) During handover

3:
As in LTE V2X, if UE is not configured in mode 1, UE use exceptional pool when the sensing results for the normal TX resource pool is not available.
We think during handover, applying exceptional pool can be the baseline which can at least achieve service continuity. However, if the configured grant type 1 is already provided, it is beneficial to prioritize the utilization of configured SL grant type 1 which can provide performance guarantee than using exceptional pool, i.e., if a configured SL grant type 1 is provided, the UE should apply it no matter whether exceptional pool is configured or not. Only if the configured SL grant type 1 is not provided, shall the UE apply the exceptional pool of the target cell.
Proposal 2: During handover, if the configured SL grant type 1 is provided, the UE should prioritize configured SL grant type 1 than using exceptional pool of the target cell.
3. Conclusion
In this contribution, we discuss the potential mobility enhancement for mode-1 V2X UE. We have the following proposals.
Observation 1: RAN2 already agreed the area specific SIB to configure unchanged normal mode-2 TX resource pools, which are used to avoid RRC_IDLE/INACTIVE UEs using exceptional TX pools during cell change (i.e. cell reselection). This means, the use of exceptional Tx pool during cell switch is unacceptable for NR V2X SL, and the performance during cell change for RRC_IDLE/INACTIVE UEs is already enhanced over LTE SL.

Observation 2: If no enhancement is made for the transmission of the UEs configured with mode-1 during handover, the consequence is that the transmission performance of such UEs during handover is likely to be worse than that of the RRC_IDLE/INACTIVE UEs using mode-2 during cell reselection. 
Proposal 1: The target RAN node (i.e. NR gNB or LTE eNB) should be able to provide configured sidelink grant for an RRC_CONNECTED UE during handover (e.g. in Handover Command).

Proposal 2: During handover, if the configured SL grant type 1 is provided, the UE should prioritize configured SL grant type 1 than using exceptional pool of the target cell.
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