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Introduction
This contribution is to continue the discussion on resource allocation mechanism in NR V2X based on the agreements in last meeting (refer to appendix part). The focus here is mode 2-(a) which should be the prioritized transmission mode for the discussion in our view. 
Discussion
Based on the proposal in our companion contribution [1], PSFCH and PSCCH/PSSCH are TDMed in a slot in the same resource pool considering to simplify the resource allocation and half duplex issue. Therefore, SFCI on PSFCH is not used in sensing procedure for PSCCH/PSSCH as there is no mutual impact to each other. In addition, as we proposed fixed or pre-defined association between PSFCH and PSCCH/PSSCH, PSFCH resource is not required to have separate sensing procedure.
Proposal 1: SFCI is not used for the sensing procedure of PSCCH/PSSCH.
Proposal 2: PSFCH’s resource is associated with PSCCH/PSSCH and not based on sensing.

For a UE, it may simultaneously support multiple traffics, for example uncast, groupcast and broadcast.  Each of them may have periodic and aperiodic traffics respectively. One resource pool is used for each type of traffic can simplify the sensing procedure but it is not efficient resource utilization because separate multiple resource pools may not fit the change of traffic ratio although sensing/resource allocation can be optimized for each type of traffic. Therefore, to allow the coexistence of different traffics in the same resource pool is necessary. 
Proposal 3: Multiple traffics are allowed to coexist in the same resource pool.

In the following, we discuss how to allow the coexistence of different traffics in the same resource pool. 
The coexistence among unicast, groupcast and broadcast in the same resource pool
For the sensing procedure for PSSCH/PSCCH, similar to LTE-V2X, we see the need of decoding PSCCH and energy based sensing of PSSCH. When unicast/groupcast share the resource pool with broadcast traffic, if one UE using a resource pool is not able to decode PSCCH from other UEs in the same resource pool due to some reasons (i.e. not capable of unicast/groupcast, not in the group of groupcast or not target of unicast), such UE cannot well sense the interference from unicast/groupcast. In order to allow all UEs to use the same resource pool by sensing the all other UEs’ interference well, it is required that all UEs sharing the same resource pool are able to decode all PSCCHs. Therefore, CRC of PSCCH of unicast/groupcast should not be scrambled by UE ID/group ID. 
Proposal 4: All UEs sharing the same resource pool should be decodable of PSCCH, i.e. CRC of PSCCH of unicast/groupcast should not be scrambled by UE ID/group ID.

The coexistence between periodic and aperiodic traffic in the same resource pool
Based on above discussion of the resource pool sharing among unicast, groupcast and broadcast traffic, the remaining issue would be coexistence between periodic and aperiodic traffic regardless of the traffic is unicast, groupcast or broadcast. As the sensing procedure, we envisage two types of sensing/resource selection mechanism. One is LTE V2X like sensing/resource selection mechanism, where it is more optimized for periodic traffic. The sensing window could be like 1s and resource selection window size is within 100ms similar to LTE V2X. The other is immediate LBT based sensing/resource selection mechanism, which would be similar to LAA or Wi-Fi like approach. The required sensing time is in granularity of a few usec to a few 10 of usec and depending on LBT priority class. This sensing/resource selection mechanism would be more optimized for aperiodic traffic.
Using LTE V2X like sensing/resource selection mechanism and immediate LBT based sensing/resource selection mechanism, we see following three approaches are possibilities.
Approach 1: Periodic traffic and aperiodic traffic share the same resource pool. LTE V2X like sensing/resource selection mechanism is used in the resource pool
For periodic traffic transmission, it is based on LTE V2X like sensing/resource selection mechanism with some optimization on precluding resource procedure, for example aperiodic traffic’s interference is considered in resource selection window (if has).  
For aperiodic traffic transmission, it is also based on LTE V2X like sensing/resource selection mechanism but how to report the set B (e.g., 20% of total resources) to MAC layer may need to modified as there is no periodicity.   
This approach has less standardization efforts as LTE V2X behaviours are largely reused but the performance of aperiodic traffic transmission may not be optimized. 
Approach 2: Periodic traffic and aperiodic traffic do not share the same resource pool. The resource pool with periodic traffic uses LTE V2X like sensing/resource selection mechanism. The resource pool with aperiodic traffic uses immediate LBT based sensing/resource selection mechanism.
For aperiodic traffic, to use immediate LBT based sensing/resource selection mechanism would optimize aperiodic traffic’s performance better. As periodic traffic and aperiodic traffic do not coexist in the same resource pool, there is no mutual impact and each traffic’s performance can be optimized. The demerit is resource pool size determination for aperiodic and periodic need to be determined semi-static manner and the total resource utilization may not be optimized when the ratio of periodic or aperiodic traffic is variable in time. 
Approach 3: Periodic traffic and aperiodic traffic share the same resource pool. LTE V2X like sensing/resource selection mechanism is used for periodic traffic and immediate LBT based sensing/resource selection mechanism is used for aperiodic traffic in the same resource pool.
In this approach, there are some mutual impact between periodic traffic and aperiodic traffic. In high level, LTE V2X like sensing/resource selection mechanism is more like FDMed channel access mechanism but immediate LBT based sensing/resource selection mechanism is more TDMed channel access mechanism. Even FDMed channel access mechanism is considered for aperiodic traffic by modifying immediate LBT based sensing/resource selection mechanism, it needs to check how two sensing/resource selection mechanism coexistence together. 
We see some more studies are necessary on the above approaches. It would not be required to choose only one approach. Therefore, we propose following.
Proposal 5: Following three approaches are considered for coexistence of periodic traffic and aperiodic traffic:
· Approach 1: Periodic traffic and aperiodic traffic share the same resource pool. LTE V2X like sensing/resource selection mechanism is used in the resource pool
· Approach 2: Periodic traffic and aperiodic traffic does not share the same resource pool. The resource pool with periodic traffic uses LTE V2X like sensing/resource selection mechanism. The resource pool with aperiodic traffic uses immediate LBT based sensing/resource selection mechanism.
· Approach 3: Periodic traffic and aperiodic traffic share the same resource pool. LTE V2X like sensing/resource selection mechanism is used for periodic traffic and immediate LBT based sensing/resource selection mechanism is used for aperiodic traffic in the same resource pool.
Conclusion
In this contribution we discussed resource allocation mechanism in NR V2X and followings are proposed,
Proposal 1: SFCI is not used for the sensing procedure of PSCCH/PSSCH.
Proposal 2: PSFCH’s resource is associated with PSCCH/PSSCH and not based on sensing.
Proposal 3: Multiple traffics are allowed to coexist in the same resource pool.
Proposal 4: All UEs sharing the same resource pool should be decodable of PSCCH, i.e. CRC of PSCCH of unicast/groupcast should not be scrambled by UE ID/group ID.
Proposal 5: Following three approaches are considered for coexistence of periodic traffic and aperiodic traffic:
· Approach 1: Periodic traffic and aperiodic traffic share the same resource pool. LTE V2X like sensing/resource selection mechanism is used in the resource pool
· Approach 2: Periodic traffic and aperiodic traffic does not share the same resource pool. The resource pool with periodic traffic uses LTE V2X like sensing/resource selection mechanism. The resource pool with aperiodic traffic uses immediate LBT based sensing/resource selection mechanism.
· [bookmark: _GoBack]Approach 3: Periodic traffic and aperiodic traffic share the same resource pool. LTE V2X like sensing/resource selection mechanism is used for periodic traffic and immediate LBT based sensing/resource selection mechanism is used for aperiodic traffic in the same resource pool. 
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Appendix
Sensing procedure is defined as SCI decoding from other UEs and/or sidelink measurements
· FFS information extracted from SCI decoding
· FFS sidelink measurements used
· FFS UE behavior and timescale of sensing procedure
· Note: It is up to further discussion whether SFCI is to be used in sensing procedure
· Note: Sensing procedure can be discussed in the context of other modes
Resource (re)-selection procedure uses results of sensing procedure to determine resource(s) for sidelink transmission
· FFS timescale and conditions for resource selection or re-selection
· FFS resource selection / re-selection details for PSCCH and PSSCH transmissions
· FFS details for PSFCH (e.g. whether resource (re)-selection procedure based on sensing is used or there is a dependency/association b/w PSCCH/PSSCH and PSFCH resource)
· FFS impact of sidelink QoS attributes on resource selection / re-selection procedure
For Mode-2(a), the following schemes for resource selection are evaluated, including
· Semi-persistent scheme: resource(s) are selected for multiple transmissions of different TBs 
· Dynamic scheme: resource(s) are selected for each TB transmission

Agreements:
Mode-2(b) to be studied as a functionality that can be a part of Mode-2(a)(c)(d) operation, when one UE assists sidelink resource selection for other UE(s)
Note: Mode-2(b) is not supported/studied as a standalone sidelink resource allocation mode

Agreements:
· For out of coverage operation, Mode-2(c) assumes (pre)-configuration of single or multiple sidelink transmission patterns (patterns are defined on each sidelink resource pool). 
· For in-coverage operation, Mode-2(c) assumes that gNB configuration indicates single or multiple sidelink transmission patterns (patterns are defined on each sidelink resource pool)
· FFS pattern design in time and frequency for periodic and aperiodic traffic
· If single pattern is configured to transmitting UE there is no sensing procedure executed by UE
· If multiple patterns are configured to transmitting UE there is a possibility of sensing procedure executed by UE
· Pattern is defined as follows
· Size of the resource in time and frequency
· Position(s) of the resource in time and frequency
· Number of resources
· FFS pattern selection procedure by UE
Agreements:
For Mode-2(d) operation, further study the following potential radio-layer procedures including at least the following
· Procedures to become/serve as a scheduling UE for in-coverage and out-of-coverage scenarios
· The following options are identified for further study:
· Scheduling UE is configured by gNB
· Application layer or pre-configuration selects scheduling UE
· Receiver UE schedules transmissions of the transmitter UE during the session
· Scheduling UE is decided by multiple UEs including the one that is finally selected
· UE may autonomously decide to serve as a scheduling UE (self-nomination) / offer scheduling UE functions
Agreements:
Initialization of Mode-2(d) operation is FFS
For Mode-2(d) operation, further study the following potential radio-layer procedures including at least the following
· Procedure to determine a set of sidelink resources a scheduling UE can use for scheduling of other UEs
· The following options are identified:
·  Based on sensing procedure by scheduling UE
·  Configured by gNB if scheduling UE is in-coverage
·  Pre-configured if scheduling UE is out of coverage
· Transmitting UE provides information about sidelink resources to scheduling UE
· FFS behavior/algorithm of scheduling UE 
· Behavior of scheduling UE to signal scheduling decisions for transmission/reception of other UEs
· The following options are identified:
· Physical layer signaling
· Higher layer signaling
· UE behavior to (re)-select scheduling UE(s)
· UE behavior to associate to scheduling UE(s)
· UE behavior when scheduling UE stop scheduling
· Resource management to address collision/interference and half-duplex issues b/w UEs scheduled by different scheduling UEs
· Relationship between scheduling UE and UE groups from upper layer perspective
· Whether UEs from the same upper layer group are served by the same scheduling UE
· Resources used for communication before UE is associated with a scheduling UE
· Procedures to switch between Mode-2(d) from/to other submodes 
4

1
3GPP
