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Discussion
Introduction

During RAN1 #94 meeting, it was agreed that in NR V2X, both the network scheduling mode (LTE V2X mode 3 like) and UE autonomous resource selection mode (LTE V2X mode 4 like) should be studied as described in the following:

	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:

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

UE autonomously selects sidelink resource for transmission

UE assists sidelink resource selection for other UE(s)

UE is configured with NR configured grant (type-1 like) for sidelink transmission

UE schedules sidelink transmissions of other UEs


Moreover, during RAN1 #94bis meeting, detailed study scope for each sub-mode in mode 2 has been identified from RAN1 point of view. In this contribution, we will provide our analysis on potential RAN2 impact of each sub-mode in mode 2.

Discussion
2.1 Mode 2a)
According to the characteristics of mode 2a), UE will autonomously select resources from the configured resource pool. Such resource pools can be configured to UE through SIB message or dedicated signaling if it is in coverage, or through pre-configuration if it is out of coverage. For such UE autonomous resource allocation scheme, multiple resource pools would be configured within the same carrier. In addition, according to the legacy behaviour, the resource pool usage threshold with different packet priority (PPPP-CBR threshold) would be indicated to UE with respect to each resource pool in order to realize congestion control. UE could judge which resource pool can be selected based on such threshold. 

Such resource pool configuration through SIB, RRC dedicated signaling, as well as pre-configuration can be reused in NR V2X. In addition, considering the benefit of congestion control, a resource pool threshold which is associated to different QoS parameter set to indicate the occupancy status, should be used in NR V2X.

Proposal 1: LTE UE autonomous resource selection could be used as baseline for NR V2X mode 2) design.
After acquiring the resource pool configuration, mode 4 UE can autonomously select resource within the eNB/pre-configured resource pool in LTE V2X. Before the resource selection, mode 4 UE needs to do sensing within the selected resource pool. The parameter (e.g. number of subchannels, T1, T2) used for sensing is determined by the characteristics of UE’s own transmission data (e.g. PPPP, PDB). Through the sensing procedure, the UE can reduce the potential resource collision with other UEs. Meanwhile, if the resource occupancy status in the current resource pool is too high, i.e. above the PPPP-CBR threshold, mode 4 UE could reselect another resource pool. 

However, there are still some differences between LTE V2X and NR V2X. First of all, some of the traffic pattern described in NR V2X is quite different, since the packet arrival time and packet size will change heavily and dynamically, where the service tend to have non-periodical feature. Thus, it is hard to predict the packet size and traffic periodicity. Accordingly, it is also very difficult to reserve the periodical resource. Thereafter, it would also impact other UE’s resource selection.

Observation 1: It is hard to use legacy sensing procedure considering the non-pe.riodical traffic pattern in NR V2X.
2.2 Mode 2b)
Mode 2b) is generally used for groupcast use case. For sidelink groupcast communication, one of the main use cases is vehicle platooning where vehicles of the same platoon share necessary information required to support the platoon operations. One vehicle UE in the group may act as the group manager which reports traffic data reported by group members to RSU, as well as receives messages from RSU and relays them to group members. To facilitate the sidelink transmission and recpetion within group, a dedicated sidelink resource pool could be allocated by gNB to the group manager.
As described above, as well as mode 2b) resource allocation scheme, local manager will use some assistance information to configure dedicated resource pool for its group members. This assistance information can be transmitted via dedicated signaling after local manager setup PC5 connection with its each group members. As for local manager, it can request resource via mode 1, i.e. gNB can allocate resource to local manager when it is in coverage. Or local manager can autonomously select resource through mode 2a). 

With regard to group members, it might receive the sidelink resource pool configuration from local manager, which shall be used specific for the groupcast communication. In this way, the group member only interested to the groupcast could decrease the number of resource pools it should monitor, which is more power efficient. 

Proposal 3: For mode 2b), it is suggested that local manager send sidelink resource pool configuration information to group members subsequent sidelink groupcast communication.
2.3 Mode 2c)
In NR Uu, the concept of configured grant is introduced for URLLC service, for ensuring the latency requirement. In detail, gNB configures a set of SPS resource indicated in RRC configuration. When data traffic arrives, UE does not need to send SR/BSR for resource request, also gNB does not need to send DCI for resource scheduling neither. Instead, UE can directly use the previously RRC configured resource. In this way latency can be decreased. It should be noted that the same type 1 configured grant can be assigned to multiple UEs, so it is essentially not collision-free. 

In our opinion, type 1 configured grant can be regarded as a special configuration of resource pool, there seems no obvious difference between mode 2a) and mode 2c). Therefore, from our understanding, mode 2b) is just an special case of mode 2a).

Proposal 4: Mode 2b) could be merged into mode 2a) since it can be regarded a special case of mode 2a).

2.4 Mode 2d)
The difference between mode 2b) and mode 2d) is that local manager not only provides assistance information for group members, but also schedule sidelink resource to group members upon acquiring the SR/BSR from other UEs. Such SR/BSR and sidelink grant should be defined in a new format over PC5 interface, which has not ever been discussed before yet. Therefore, if mode 2d) was supported to adopt, the system complexity and normative work load would be heavily increased. On the other hand, consider the limited time during SI period, it would be very challenge to support mode 2d).
Proposal 5: Considering limited SI time, as well as system complexity and heavy normative work, RAN 2 should deprioritize mode 2d).
Conclusion
In this contribution, we provide some analysis on all of the alternatives in mode 2 in NR V2X, the following observations and proposals are listed below:

Proposal 1: LTE UE autonomous resource selection could be used as baseline for NR V2X mode 2) design.
Observation 1: It is hard to use legacy sensing procedure considering the non-pe.riodical traffic pattern in NR V2X.
Proposal 2: For mode 2b), it is suggested that local manager send sidelink resource pool configuration information to group members subsequent sidelink groupcast communication.
Proposal 3: Mode 2b) could be merged into mode 2a) since it can be regarded a special case of mode 2a).

Proposal 4: Considering limited SI time, as well as system complexity and heavy normative work, RAN 2 should deprioritize mode 2d).
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