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1	Introduction
In RAN plenary #83 meeting, a new WI on V2X Phase 3 called 5G V2X has been approved [1]. Some of the objectives of the proposed WI are as follows:

	· 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
· Specify support for QoS management




In the study phase, RAN WG1 and RAN WG2 have made the following agreements concerning Mode 2 resource reservation [2][3]:
  
	RAN-1 #96 Agreements (Resource reservation) [2]:
· NR V2X Mode-2 supports reservation of sidelink resources at least for blind retransmission of a TB
· Whether reservation is supported for initial transmission of a TB is to be discussed in the WI phase
· Whether reservation is supported for potential retransmissions based on HARQ feedback is for the WI phase

RAN-2 #105 Agreements (Resource Allocation) [3]:
· The network can provide a pool of resources in which UE autonomously selects sidelink grant for ‘sidelink unicast/groupcast/broadcast’ via broadcast system information.
· The network can provide a pool of resources in which UE autonomously selects sidelink grant for ‘sidelink unicast/groupcast/broadcast’ via dedicated signaling.
· 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).





In this contribution, we discuss the challenges that emerge while supporting QoS for Mode-2 NR sidelink wherein, a common resource pool is shared by several UEs. An insight into various options to ensure and manage QoS over the mode-2 NR sidelink is also provided. 

2   Discussion
As per RAN2#104 conclusions and subsequent RAN2 e-mail discussions [4], it is likely there will be no dedicated resources (e.g. pool) assigned for a specific use-case or per cast-type (e.g. a separate pool for groupcast/platoon, another one for unicast pair of UEs). Thus, Mode 2 UEs would have to efficiently co-exist in a common resource pool. Supposedly it means sensing and reserving resources for future transmissions over NR SL. In RAN1#96, it has already agreed that in NR V2X mode-2 reservation of sidelink resources is supported [2].
[bookmark: _GoBack]2.1 	Coordination process for Sidelink Mode-2 resource reservation for V2X platoon
In a scenario, where multiple UEs must efficiently co-exist in a common resource pool, QoS provisioning and maintenance for NR V2X mode-2 platoon operations can be very challenging [5]. In Mode 2, UEs are not assigned dedicated resources and exclusive grants for transmissions. There can be several UEs sharing a pool of Mode-2 resources for transmission/reception. Thus, a key issue arises on how to ensure a certain, sufficiently large, amount of resources safely guaranteed for operations for a group of UEs, e.g. platooning use case. 

To fulfil the desired QoS demands over the sidelink for a group of UEs, e.g. several cooperating vehicles in a platoon, should be able to coordinate with each other to perform resource reservation before transmitting QoS sensitive data over the sidelink. To accomplish this the vehicle UEs may select the resources needed to be reserved, this can be done for e.g., either by random selection or sensing-based selection of Mode 2 resources from one or more configured Mode 2 resource pools. This procedure can either be carried out by one of the leader UE of the group (for e.g. the platoon leader) itself or in assistance with the other member vehicular UEs. 

Observation-1: UEs need to perform resource reservation prior to actual data transmission, especially for unicast and/or groupcast transmissions. This mechanism becomes even more challenging when a group of UEs are moving in a coordinated manner and share a common resource pool with several other vehicular UEs in the vicinity.

Observation-2: For a group of UEs, selection of resources to be reserved and announcement of resource reservation in a coordinated manner is critical to ensure QoS.

To perform resource reservation, one of the UEs, for e.g. the platoon leader can be responsible for initiation the resource selection and announcement procedure. The announcing can be done for e.g., by sending a new SCI or modified version of an existing SCI (Sidelink Control Information) over SL using PSCCH. The platoon leader can either by itself or in coordination with the member UEs select and announce the suitable resources for reservation. 

Proposal-1: RAN-2 is kindly requested to define a coordinated mechanism for announcement of Mode-2 resource reservation for NR V2X group of UEs operation.

For Mode-2 resource selection and announcement, a mechanism should be defined in which the member vehicles in a group or platoon coordinate among themselves to first select the most suitable resources to be reserved as per individual preferences, then announce it to the fellow vehicular UEs and finally reserve the selected resources. Following resource selection, announcement and reservation of the selected resources within the group or platoon, the leader UE and/or member UEs should also announce the reservation of the selected resources to other Mode-2 UEs. This way the other Mode-2 UEs in the vicinity are aware of the reserved resources and avoid using the reserved resources. The coordinated resource announcement and reservation of resources could be useful for QoS provisioning in unicast and groupcast transmission. 

Proposal-2: Resource announcement and coordination procedure for NR V2X platoon operations can be based on e.g. a new SCI or modified SCI over the SL using PSCCH.

Proposal-3: Depending on the cast-type (unicast or groupcast) and the number of vehicular UEs in a group, single or multiple instances of the new or modified SCI can be used to carry out the coordination among the group members and announcement of reserved sidelink resources. This could ensure seamless functioning of the QoS sensitive services for a group of UEs in V2X use cases.
3 	Conclusion
This paper is aimed at discussing the need for defining a procedure to carry out coordinated NR V2X mode-2 sidelink resource announcement and reservation for a group of UEs or a V2X platooning use case scenario.

Observation-1: UEs need to perform resource reservation prior to actual data transmission, especially for unicast and/or groupcast transmissions. This mechanism becomes even more challenging when a group of UEs are moving in a coordinated manner and share a common resource pool with several other vehicular UEs in the vicinity.

Observation-2: For a group of UEs, selection of resources to be reserved and announcement of resource reservation in a coordinated manner is critical to ensure QoS.

Proposal-1: RAN-2 is kindly requested to define a coordinated mechanism for announcement of Mode-2 resource reservation for NR V2X group of UEs operation.

Proposal-2: Resource announcement and coordination procedure for NR V2X platoon operations can be based on e.g. a new SCI or modified SCI over the SL using PSCCH.

Proposal-3: Depending on the cast-type (unicast or groupcast) and the number of vehicular UEs in a group, single or multiple instances of the new or modified SCI can be used to carry out the coordination among the group members and announcement of reserved sidelink resources. This could ensure seamless functioning of the QoS sensitive services for a group of UEs in V2X use cases.

References
[1] [bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: _Ref524696413][bookmark: _Ref4500947]RP-190766, New WID on 5G V2X with NR sidelink, 3GPP TSG RAN Meeting #83, Shenzhen, China, March 18-21, 2019
[2] [bookmark: _Ref4500961]Chairman's Notes RAN1#96 final, 3GPP TSG-RAN WG1 Meeting #96
[3] [bookmark: _Ref4503486]R2-1902237, Report from session on LTE V2X and NR V2X, 3GPP TSG-RAN WG2 Meeting #105
[4] [bookmark: _Ref4170666]R2-1902159 Report of Resource allocation [104#59] [NR/V2X]- the email discussion on Resource allocation NR V2X, 3GPP TSG-RAN WG2 Meeting #105 2019
[5] [bookmark: _Ref509406]R2-1900370 Summary of Email Discussion [104#58] [NR V2X] - QoS support for NR V2X, 3GPP TSG-RAN WG2 Meeting #105 
[6] [bookmark: _Ref509418]R2-1900831 Summary of [104#60] [NR/V2X] Groupcast (Qualcomm), 3GPP TSG-RAN WG2 Meeting #105 
