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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.


Also, it was agreed to support the validity area based mechanism for mode-2 transmissions, enabling the UEs not to change resource pool configurations when moving across different cells in an area [3]: 
	1-5: Mode-1 resource configuration valid for a given validity area is not captured in NR V2X SI TR.
1-10: 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 (e.g. to reuse valid area of NR SIB).


Based on the outcome of SI, we discuss more details on the mobility enhancements for mode-1 and mode-2 resource allocation in this contribution.
2. Discussion
2.1
Discussion on mobility enhancement for NR mode-1
Technically speaking, when handover procedure is being performed for a UE performing 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 HO. Only the exceptional TX resource pool could be used before HO 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.

In order to guarantee the service continuity and performance requirements for advanced V2X services during handover, specific sidelink resources to be assigned by the target cell may be conveyed to the UE in advance, e.g. in the handover command. Particularly, we propose that pre-allocated configured sidelink resources can be provided by the target gNB via handover command. When handover procedure is executed, the pre-allocated configured sidelink resources will be used to transmit sidelink data. Actually, such pre-allocated configured sidelink resources proposed here are with the similar logic as the “pre-allocated uplink grant” which has already been supported for LTE RACH-less handover since Rel-14, and may thus be the simplest way to enhance sidelink transmission performance during handover by following the legacy LTE handover design.
Proposal 1: During handover, pre-allocated configured sidelink resources assigned by the target gNB can be provided via handover command to the UE to transmit sidelink data.

2.2
Discussion on mobility enhancement for NR mode-2

From the agreements achieved in RAN2#105, RAN2 supports V2X SL resource configuration which is valid within a given validity area for mode-2 at least when the configuration is provided by SIB. By knowing the validity area for the resource configuration, the mode-2 transmission of a UE can rely on the existing sensing results already obtained in the source cell when it is switches to the target cell belonging to the same validity area, in order to avoid performing sensing on the target-configured resources from the very beginning and thus using exceptional TX pool which results in performance degradation. This means mode-2 resource configuration is kept same in a given validity area. 
In the following, we discuss how the validity area and the corresponding resource configurations should be configured to UE(s) through SIB for NR V2X SL. 

· Option 1: Reusing SI area ID in Rel-15 NR, and adding V2X specific SIB as another area specific SIB
In Rel-15, NR introduced area specific SIB to avoid repeatedly acquiring SIBs whose configurations included do not change across certain cells. By directly reusing the existing area specific SIBs mechanism and SI areas ID in Rel-15, and adding V2X specific SIB as another areas specific one, the SIB specific for V2X SL would share the same SI validity are/SI area ID already applied in Rel-15 NR for other SIBs, and the UE knows that the unchanged resource pools are configured by the cells sharing the same SI area ID. 
Although this option would lead to small standard impact, it also means that the validity area for V2X SL is always subject to, and cannot be decoupled from, that already implemented in Rel-15 NR system (if deployed), so that it cannot be independently/flexibly adjusted as per the actual resource usage/load situation of V2X SL in certain areas: as long as some Uu configurations are area specific in a cell already deployed, the V2X SL communication to be provided by the cell has to be common in the same area as well. This is somewhat against the principle that the V2X SL configuration should typically be decoupled from Uu configurations considering their independency (which is also the main reason why a separate V2X specific SIB is needed instead of squeezing V2X SL configurations into existing SIBs), and may thus not be desirable. For example, in the cells which belong to a small validity area or whose SIBs are even cell specific, V2X SL configurations cannot be provided by SIB within a larger validity area, even if the traffic situation on the road s however stable (meaning a even V2X traffic load distribution) in this region and thus has no problem to enjoy a larger validity area. Also, in the region where the SIBs (for Uu configuration) apply a wide validity area, when some individual cells in a small area face V2X traffic burst, the area specific V2X SIB cannot add resources just for the cell(s) in this small area itself, but has to apply the bigger V2X SL resource pools to all cells in this wide validity area, which can eventually lead to resource wastage especially in those cells not having that high traffic load. 
· Option 2: Defining a separate SI area ID for V2X specific SIB

To overcome the restrictions on SI area definition in Option 1, a separate area ID which is independent of what has already been defined in existing NR Uu may be assigned for V2X specific SIB, and this can decouple the configuration of V2X SL and that of Uu from the perspective of validity area setting.

Even so, however, there is still another problem for such an area specific V2X SIB. As long as the validity area is applied to the V2X specific SIB as a whole, it means that any configurations in the V2X specific SIB should be common to all the cells belonging to the validity area (if configured). V2X specific SIB typically not only includes Tx resource pools but also includes Rx resource pools as well, which has always been the case from Rel-14 V2X. However, due to the inherent characteristics of SL, the Tx resource pool and Rx resource pool may not be able to have completely the same validity area. For example, in a region where several validity areas for V2X specific SIB are configured, there is no problem for all the cells within the same validity area to configure completely the same Tx resource pools via SIB; however, whereas the cells within the same validity area but not at the area border can also configure the same Rx resource pools, the cells at the area edges need to include not only the Rx resource pools of its own area, but also those of all neighbour areas. 

Above example means that the validity area for the Tx resource pools and that for the Rx resource pools included in the SIB may not be the same, with specifically the Rx resource pool for a validity area only applicable to those “inner” cells but inapplicable to the cells at the area edge. This is against the basic concept of validity area based SIB mentioned above, i.e. any configuration in the SIB apply to all cells within the same validity area. It is also worth noting that no matter for option 1 or 2, this problem holds due to the inherent characteristics of SL operations. 
· Option 3: Defining a separate area ID for V2X TX resource pools
Considering the problem identified for above two options, i.e. Tx/Rx pool configurations in the V2X specific SIB may not be able to share the same validity area, we may not be able to directly apply the validity area concept at a SIB level for V2X as in NR Uu, as the problem is derived specifically for SL operations. As the ultimate motivation to introduce the validity area to V2X is to enhance the Tx performance during cell reselection/handover (i.e. avoid the use of exceptional pool), we thus can apply the validity area only to the Tx resource pools included in the V2X specific SIB, instead of all configurations included therein. This can not only fulfil our original goal, but avoid over-specifying things as well, since no other configurations than Tx resource pools in the SIB have ever been identified as necessary to also apply the validity area.
· Option 4: Reusing the resource pool associated cell list for inter-frequency configuration in LTE to indicate the validity area for Tx pool
The validity area concept is actually introduced to indicate the cells that configure the same V2X SL resources (via SIB) within a defined area. Actually similar effect can already been supported by the existing inter-frequency configuration in LTE V2X SL communication, as follows [4]: 
	The IE SL-V2X-UE-ConfigList indicates inter-frequency resource configuration per-carrier or per-cell.
SL-V2X-UE-ConfigList information element

-- ASN1START

SL-V2X-UE-ConfigList-r14 ::=
SEQUENCE (SIZE (1.. maxCellIntra)) OF SL-V2X-InterFreqUE-Config-r14

SL-V2X-InterFreqUE-Config-r14 ::=

SEQUENCE {


physCellIdList-r14




PhysCellIdList-r13




OPTIONAL,
-- Need OR


typeTxSync-r14





SL-TypeTxSync-r14




OPTIONAL,
-- Need OR

v2x-SyncConfig-r14




SL-SyncConfigListNFreqV2X-r14

OPTIONAL,
-- Need OR


v2x-CommRxPool-r14




SL-CommRxPoolListV2X-r14



OPTIONAL,
-- Need OR


v2x-CommTxPoolNormal-r14



SL-CommTxPoolListV2X-r14



OPTIONAL,
-- Need OR


p2x-CommTxPoolNormal-r14



SL-CommTxPoolListV2X-r14



OPTIONAL,
-- Need OR


v2x-CommTxPoolExceptional-r14

SL-CommResourcePoolV2X-r14


OPTIONAL,
-- Need OR


v2x-ResourceSelectionConfig-r14

SL-CommTxPoolSensingConfig-r14

OPTIONAL,
-- Need OR


zoneConfig-r14





SL-ZoneConfig-r14




OPTIONAL,
-- Need OR


offsetDFN-r14





INTEGER (0..1000)




OPTIONAL,
-- Need OR


...

}

-- ASN1STOP

SL-V2X-UE-ConfigList field descriptions
physCellIdList

If configured, the resource configuration is applicable for the cell(s) identified by this field. Otherwise, the resource configuration is for a given carrier frequency. 



Specifically, at least from signalling perspective, the existing SL-V2X-UE-ConfigList (which is included in SL-V2X-InterFreqInfoList and thus can be included in SIB21/26) can already indicate the cells that share the same resource pool configuration (e.g. v2x-CommTxPoolNormal-r14 for transmission), as yellow highlighted above, for the neighbouring frequencies. Therefore, by directly reusing this signalling structure in LTE V2X SL, the cells that share the same V2X SL resource pool configurations and thus form a V2X specific validity area can be easily indicated, and such a scheme is easily extended from neighbouring frequencies to the service frequency as well . 
As per above discussions, we kindly ask RAN2 to discuss how to realize the validity area for NR V2X SL by taking into account the above options. 
Proposal 2: RAN2 is kindly asked to discuss how to realize the validity area for NR V2X SL by taking into account the following options:
· Option 1: Reusing SI area ID in Rel-15 NR, and adding V2X specific SIB as another area specific SIB; 

· Option 2: Defining a separate SI area ID for V2X specific SIB;
· Option 3: Defining a separate SI area ID for V2X TX resource pools;
· Option 4: Reusing resource pool associated cell list for inter-frequency configuration in LTE to indicate the valid area for Tx pool. 
3. Conclusion
In this contribution, we discuss the potential mobility enhancement for mode-1 and mode-2 V2X UE in NR according to the agreement made during SI phase. We have the following proposals.
Proposal 1: During handover, pre-allocated configured sidelink resources assigned by the target gNB can be provided via handover command to the UE to transmit sidelink data.

Proposal 2: RAN2 is kindly asked to discuss how to realize the validity area for NR V2X SL by taking into account the following options:
· Option 1: Reusing SI area ID in Rel-15 NR, and adding V2X specific SIB as another area specific SIB; 

· Option 2: Defining a separate SI area ID for V2X specific SIB;
· Option 3: Defining a separate SI area ID for V2X TX resource pools;
· Option 4: Reusing resource pool associated cell list for inter-frequency configuration in LTE to indicate the valid area for Tx pool.
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