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Introduction
During RAN#80 meeting, it is agreed that NR V2X SI could be approved to study. The following topics listed below are picked from the SI report, which could be considered in the first meeting in RAN2.
	Sidelink design [RAN1, RAN2]:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols

NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.
Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:
· Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 
· Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network 



Apparently, how to configure NR sidelink resource is a critical topic which should be discussed at the very first beginning. Thus, in this contribution we will provide our initial consideration on whether the legacy resource pool configuration can still be used in NR V2X, as well as if any enhancements is needed.
Discussion
In Rel-15 WI, it is a common understanding that reception resource pool configuration can cover the transmission resource pool configuration so that to ensure the receiver UEs can receive all necessary packets transmitted from various transmission resource pools. Thus, in this contribution, we will firstly discuss how to configure transmission resource pool, and then for reception resource pool.
Transmission resource pool configuration
In Rel-15 V2X, a resource pool is defined with a pair of frequency and time domain indication, to clearly point out the location of a set of available resources for the use of UE’s transmission of data. In NR V2X, such a resource location indication mechanism is preferred to reuse.
Observation 1: In Rel-15 V2X, resource pool is defined to indicate a time and frequency domain location for a set of available resources for UE’s transmission data.
Proposal 1: It is suggested to reuse such resource pool based configuration in NR V2X. 
In Rel-14/15 LTE V2X, in order to do congestion control in Tx resource pool, the CBR and cr-limit mechanism are introduced. The channel busy ratio (CBR) is used for measuring the occupation rate in current Tx resource pool, which is a average measured value in the past 1 second. When current CBR value in the resource pool is above the CBR threshold, in either carrier keeping threshold or reslection threshold, the UE cannot select/ reselect the carrier for data transmission, but need to trigger carrier reselection. On the other hand, the usage of cr-limit is to avoid a UE taking up too many resources within a certain time period. Considering that in NR V2X, it is possible to use the NR Uu QoS mechanism, instead of the Rel-15 PPPP/PPPR QoS mechanism. Accordingly, the legacy CBR/PPPP threshold mechanism may not be able to reuse. On the other hand, the NR SPS traffic pattern is quite different from LTE V2X, i.e. the packet size varies a lot among different service types, as well as among different periodicity, where it will make CBR value hard to reflect instant occupation rate in the resource pool. As a result, whether the congestion control like CBR/PPPP mechanism and cr-limit can still be reused in NR V2X is FFS.
[bookmark: _GoBack]Observation 2: In Rel-15 V2X, CBR and cr-limit mechanisms are used for congestion control in Tx resource pool.
Proposal 2: It is FFS whether the legacy CBR and cr-limit mechanisms can be reused in NR V2X since the traffic pattern are totally different.
In Rel-15, for each cell, it can provide inter-cell and inter-PLMN carrier configurations. In this case, V2X UE only needs to receive SIB message or RRC dedicated signaling from one cell, to acquire all necessary carrier and resource pool configuration. Thereafter, this feature will provide much convenient for UE to acquire all necessary information. Considering this benefit, we think it can be reused in NR V2X, i.e. In NR V2X, one cell can provide inter-cell and inter-PLMN frequency and resource pool configuration to in-coverage NR V2X UEs.
Proposal 3: In NR V2X, one cell can provide inter-cell and inter-PLMN frequency and resource pool configuration to in-coverage NR V2X UEs.
Reception resource pool configuration
In Rel-15, the configuration of reception resource pool configuration is similar as transmission resource pool configuration, which is a combined location indication in time and frequency domain, to point out a set of resources for UE’s reception of data. Moreover, it is a common understanding in RAN2 that the configuration of reception resource pool should include the configuration of transmission resource pool, so that to ensure that receiver UE to be able to receive various data as much as possible, as described below. 
	TS 36.300
-	The resource pool used for transmission is configured by the eNB via RRC, in dedicated signalling if scheduled resource allocation is used:
-	The eNB schedules the specific resource(s) for sidelink control information transmission within the configured reception pools.
NOTE:	In order to perform communication even when some UEs are in-coverage and some UEs are out of coverage, all UEs (i.e. both in and out of coverage) should be configured with resource pools for reception of sidelink control information which are the union of the resource pools used for transmission of sidelink control information from a) the serving cell, b) neighbour cells and c) out of coverage (i.e. pre-configured transmission resource pools).



Moreover, network tries to configure reception resource pool for in-coverage UE the same as out of coverage UE,i.e. the reception resource pool configured in SIB message is the same as pre-configuration. This feature will avoid UE unnecessarily switching among different resource pools, to decrease UE’s complexity of reception of data. Accordingly, In NR, it is suggested to consider to keep this feature, at least in the following two scenarios. 
Scenario 1: Same reception resource pool configuration through local manager UE and local member UE.
According to RAN1 #94 meeting’s agreement:
	· 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



In some use cases, e.g. platooning driving, there will be one platooning header, or local manager, who can schedule sidelink resource to other member UEs within the platooning group, or assist other member UEs for resource selection. Moreover, the role of local manager maybe switched among different UEs within the same platooning group. Thus, according to these features, it is suggested to keep these two kinds of UEs, i.e. local manager UE and local member UE, maintaining the same reception resource pool, to avoid unnecessary resource pool switch in the case of role changed on one UE, i.e. local manager changing to local member or local member changing to local manager.
Proposal 4: In NR V2X, local manager UE and local member UE should maintain the same reception resource pool configuration.
Scenario 2: Same reception resource pool design between in-coverage UE and out of coverage UE.
In Rel-15, in-coverage UE will use reception configuration from SIB message to set up resource pool, while out of coverage UE will use reception configuration from pre-configuration, to set up resource pool. In this case, pre-configuration should be the same as the configuration from SIB message, to ensure that out-of coverage UE can normally receive the packet transmitted from in-coverage UEs. Moreover, additional reception resource pool switch will be avoided when in-coverage UE moving to out of coverage. Thus, considering the same purpose, in NR V2X, the same reception resource pool design should be configured between in-coverage UE and out of coverage UE.
Proposal 5: In NR V2X, in-coverage UE should have the same reception resource pool configuration as the out-of-coverage UE.
However, in NR V2X, it is more difficult to make the pre-configuration always the same as the SIB configuration, since the frame structure in Uu interface will flexibly change, which will affect the configuration in sidelink resource pool. In this case, it is hard to maintain SIB configuration the same as pre-configuration. Thus, RAN2 should consider whether there will be any necessary enhancement to maintain SIB configuration the same as pre-configuration.
Proposal 6: In NR V2X, RAN2 should consider whether there will be any necessary enhancement to maintain SIB configuration the same as pre-configuration.
Conclusion
In this contribution, we provide some analysis on whether legacy resource pool configuration can still be used in NR V2X, as well as some potential enhancements, the following observations and proposals are listed below:
Observation 1: In Rel-15 V2X, resource pool is defined to indicate a time and frequency domain location for a set of available resources for UE’s transmission data.
Proposal 1: It is suggested to reuse such resource pool based configuration in NR V2X. 
Observation 2: In Rel-15 V2X, CBR and cr-limit mechanisms are used for congestion control in Tx resource pool.
Proposal 2: It is FFS whether the legacy CBR and cr-limit mechanisms can be reused in NR V2X since the traffic pattern are totally different.
Proposal 3: In NR V2X, one cell can provide inter-cell and inter-PLMN frequency and resource pool configuration to in-coverage NR V2X UEs.
Proposal 4: In NR V2X, local manager UE and local member UE should maintain the same reception resource pool configuration.
Proposal 5: In NR V2X, in-coverage UE should have the same reception resource pool configuration as the out-of-coverage UE.
Proposal 6: In NR V2X, RAN2 should consider whether there will be any necessary enhancement to maintain SIB configuration the same as pre-configuration.
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