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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]At 3GPP RAN#80 meeting, a new SI “Study on NR V2X” was approved. One of the objectives is to study sidelink resource allocation mechanism. On RAN1#94meeting, this topic was initially discussed in RAN1 and reached the following agreements:
	At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication
· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)
· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources
Notes:
· eNB control of NR sidelink and gNB control of LTE sidelink resources will be separately considered in corresponding agenda items. 
· Mode-2 definition covers potential sidelink radio-layer functionality or resource allocation sub-modes (subject to further refinement including merging of some or all of them) where
a) UE autonomously selects sidelink resource for transmission
b) UE assists sidelink resource selection for other UE(s)
c) UE is configured with NR configured grant (type-1 like) for sidelink transmission
d) UE schedules sidelink transmissions of other UEs
RAN1 to continue study details of resource allocation modes for NR-V2X sidelink communication


In this contribution, we will discuss the issues need to be considered for NR Mode 2 resource allocation.
Discussion
From RAN2 perspective, when discussing NR Mode 2 resource allocation, at least the following aspects need to be discussed:
Cross-carrier resource configuration
On the last RAN1 meeting, the following agreement was reached:
	· NR Uu can assign NR sidelink resources for the following:
· Shared licensed carrier between Uu and NR sidelink
· Dedicated NR sidelink carrier


Since NR Uu supports the sidelink resource allocation on both shared carrier and dedicated NR sidelink carrier, hence it is obvious that cross-carrier configuration should be supported for NR V2X Mode 2 resource allocation.
[bookmark: OLE_LINK141][bookmark: OLE_LINK142]Proposal 1: It is suggested to support cross-carrier resource configuration in NR V2X.
Geography-based resource configuration
In LTE, geography-based resource configuration is introduced to avoid the near-far effect. The geography is classified into multiple zones, and adjacent zones will use different Tx pool. In NR, whether geograhy-based resource allocation can be reused for Mode 2 resource allocation needs further discussion.
Proposal 2: Suggest RAN2 to study whether geography-based resource configuration should be supported for NR Mode 2 resource allocation.
Tx resource pool configuration
According to RAN1 agreements, four sub-modes of Mode 2 are defined till now:
· Sub-mode a) 
In our understanding, this sub-mode is similar as the LTE V2X Mode 4 resource allocation. UE should first acquire the Tx resource pool, and then UE can perform the autonomously resource selection.
· Sub-mode b) / d)
In the discussion of RAN1, sub-mode b) and d) are mainly introduced based on [2] and [3]. That is to say a local manager UE or header UE will be introduced and it should first be granted with a Tx resource pool, and then allocate resource for the other UEs under its control.
· Sub-mode c) 
The configured grant can also be regarded as a kind of Tx resource pool.
From the above analysis, it can be deduced that when discussing Mode 2 resource allocation, it should first discuss how to configure the Tx resource pool. According to LTE V2X, the Tx pool configurations are different for different UEs:
· For out-of-coverage UE: Tx pool is preconfigured;
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]For RRC_IDLE UE: Tx pool is configured through SIB21;
· For RRC_CONNECTED UE: Tx pool is configured through dedicated RRC signaling.
But for NR, it has the following different characteristics compared with LTE:
· In LTE, SIB is always broadcasted. But for NR, SI is classfied into minmum SI and other SI. MIB and SIB1 are minmum SI and always broadcated; all the other SIs are other SI and provided on-demand;
· Area specific SIB is introduced, which means the same SI can be valid in more than one cell;
· Besides the RRC_IDLE and RRC_CONNECTED states, a new RRC states (RRC_INNACTIVE) is introduced;
· NR supports UE assistant resource allocation for other UEs;
· NR introduced new QoS parameters.
Based on the above different characteristis, when discussing the Mode 2 Tx resource pool configuration, at least the following issues need to be addressed:
· Issue 1: how to treat the RRC_INACTIVE UE when acquiring the Tx resource pool?
In our understanding, the RRC_INACTIVE UE should be treated similar as the RRC_IDLE UE. If it can acquire the NR V2X SIB, it does not need to enter RRC_CONNECTED.
· Issue 2: whether new SIB needs to be introduced to support NR sidelink V2X and if it is needed, how to delivery the new SIB, always broadcasted or delivered on-demand?
In our understanding, in order to support RRC_IDLE UE to perform V2X communication without entering RRC_CONNECTED, the new SIB should be introduced in NR V2X. Whether it should be delivered on-demand or always broadcast depends on how many UEs are interested in the V2X services in order to balance the system information overhead and the V2X service latency.It can be studied further.
· Issue 3: with the introduction of area specific SIB, what is the impact on the UE behaviors when acquiring the Tx resource pool?
With the introduction of area-specific SI, the UE may assume the acquired SI in the currently camped/serving cell to be valid in other cells than the currently camped/serving cell based on systemInfoAreaIdentifier and systemInfoValueTag/systemInfoConfigurationIndex. Hence, when UE changes camping cell, moves within the SI area, it should first check the systemInfoAreaIdentifier and systemInfoValueTag/systemInfoConfigurationIndex to find whether it needs to read the NR V2X SIB in the new camping cell.
· Issue 4: whether the Tx resource pool in NR still need to link with the QoS parameters? And how to link between them? 
Currently the NR V2X QoS parameters is unclear, if it is clear, we can further discuss this issue.
Proposal 3:  RRC_INNACTIVE UE should be treated similar as the RRC_IDLE UE.
Proposal 4: New SIB for NR V2X should be introduced and whether it is always broadcasted or delivered on-demand needs further study.
Proposal 5: For RRC_IDLE/RRC_INNACTIVE UE, if it changes the camping cell, it should first check the systemInfoAreaIdentifier and systemInfoValueTag/systemInfoConfigurationIndex to find whether it needs to read the NR V2X SIB in the new camping cell.
Proposal 6: Suggest RAN2 to study whether and how to link the Tx resource pool with the new NR V2X QoS parameters.
Support of different service types
Based on the NR V2X use cases in [4] and the NR V2X evaluation methodology in [5], the NR V2X services can be classified to three types.
· Type 1: periodic services with fixed packet size;
· Type 2: periodic services with variable packet size;
· Type 3: aperiodic services with variable packet size.
For Type 1 serives, it is similar with leacy LTE V2X services, if Mode 2 resource allocation is used, both leacy one-shot and SPS resource allocation can be used. For Type 2 and Type 3 services, there is no problem to use one-shot resource allocation, but whether SPS resource allocation can be used needs further discussion. 
In addition, compared with LTE V2X services, NR V2X services have higher requirements on the latency and reliability. How to meet the tight latency and reliablity requirements in case of Mode 2 resource allocation should be consiered. E.g., whether duplication should be supported and which layer performs the duplication?
Proposal 7: For NR Mode 2 resource allocation, both one shot and SPS resource allocation should be supported.
Proposal 8: Suggest RAN2 to study whether SPS resource allocation need to be supported for periodic services with variable packet size and aperiodic services with varialbe packet size.
Proposal 9: Suggest RAN2 to study how to satisfy the latency and reliablity requirement of NR V2X services.
UE assistant resource allocation
For sub-mode b) and d), UE assistant resource allocation will be used. The procedures of these two sub-modes should be studied in RAN2 which at least includes the following issues:
· Issue 1: how to form the group?
· Issue 2: how to select the local manager UE or header UE in the group？
· Issue 3: How does the local manager UE or header UE manage the resource allocation of the other UEs under its control?
Proposal 10: Suggest RAN2 to study the procedures of the UE assist resource allocation.
Collosion and interference reduction
Mode 2 resource allocation is based on contention, how to reduce the collision in NR should be discussed. Whether CSMA-CA like solution or new solution should be introduced needs further study.
In addition, it is known to all that exceptional pool is introduced in LTE to reduce the interference in case of HO and RLF. During HO and RLF, UE loses the RRC connection with the source cell. If UE still uses the normal Tx pool assigned by the source cell, it may result interference. Hence exceptional pool is introduced. In NR, the same case always exists, whether exceptional pool or other mechanism to avoid the interference needs to be discussed.
Proposal 11: Suggest RAN2 to study how to reduce the collision and interference in NR V2X.
Congestion control
In LTE V2X, congestion control was introduced to improve the Mode 2 resource pool efficiency. It was implemented based on the mapping table amongst the CBR range, PPPP and L1 parameters. In NR V2X, whether and how to perform the congestion control should be studied further.
Proposal 12: Suggest RAN2 to study whether and how to perform the congestion control in NR V2X.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: It is suggested to support cross-carrier resource configuration in NR V2X.
Proposal 2: Suggest RAN2 to study whether geography-based resource configuration should be supported for NR Mode 2 resource allocation.
Proposal 3:  RRC_INNACTIVE UE should be treated similar as the RRC_IDLE UE.
Proposal 4: New SIB for NR V2X should be introduced and whether it is always broadcasted or delivered on-demand needs further study.
Proposal 5: For RRC_IDLE/RRC_INNACTIVE UE, if it changes the camping cell, it should first check the systemInfoAreaIdentifier and systemInfoValueTag/systemInfoConfigurationIndex to find whether it needs to read the NR V2X SIB in the new camping cell.
Proposal 6: Suggest RAN2 to study whether and how to link the Tx resource pool with the new NR V2X QoS parameters.
Proposal 7: For NR Mode 2 resource allocation, both one shot and SPS resource allocation should be supported.
Proposal 8: Suggest RAN2 to study whether SPS resource allocation need to be supported for periodic services with variable packet size and aperiodic services with varialbe packet size.
Proposal 9: Suggest RAN2 to study how to satisfy the latency and reliablity requirement of NR V2X services.
Proposal 10: Suggest RAN2 to study the procedures of the UE assist resource allocation.
Proposal 11: Suggest RAN2 to study how to reduce the collision and interference in NR V2X.
Proposal 12: Suggest RAN2 to study whether and how to perform the congestion control in NR V2X.
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