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1 Introduction
In RAN#83, a new work item on NR V2X was approved [1]. Among others, one objective of the work item is to investigate sidelink QoS management: 
·  Specify support for QoS management [RAN2, RAN3, RAN1]
For sidelink QoS management the following agreements have been made in RAN2: 

	Agreements:

· From the AS perspective, data rate requirements need to be further supported for NR SL, besides QoS metrics (i.e. priority, latency and reliability) as well as minimum required communication range concluded by RAN1.

· For NR SL unicast, groupcast and broadcast, specific PC5 QoS parameters (e.g. PQI, etc) of V2X packets need to be instructed by the upper layers to the AS.

· From RAN2 perspective, per-flow QoS model is preferred for NR SL unicast.
· The mapping between PC5 QoS flows and SLRBs is at least gNB/ng-eNB configured or pre-configured. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI.
· RAN2 agrees that from RAN2 perspective, per-packet QoS model is preferred for NR SL broadcast. Also RAN2 prefers to apply per-packet QoS based model for SL groupcast..
· For per-packet QoS model, the mapping between PC5 QoS profiles (i.e. specific PC5 QoS parameters) and SLRBs is gNB/ng-eNB configured or pre-configured.
· SDAP layer is needed at least for NR SL unicast, performing PC5 QoS flow to SLRB mapping. SDAP layer is not needed for per-packet QoS model, e.g. broadcast.


In this paper, we further discuss some tech aspects related to sidelink QoS V2X managements. 
2 Discussion 

According to RAN2 agreements, per-flow QoS model is preferred for NR SL unicast while per-packet QoS model is preferred for NR SL broadcast/groupcast, i.e. different QoS models are used for different cast mode in SL. In principle this could work,  but will increase the complexity in SL protocol design as two different QoS models have to be supported simultaneously. For instance, both the NW and the UE need to support two kinds of mappings, i.e. the mapping between PC5 QoS flows and SLRBs for per flow QoS model and the mapping between PC5 QoS profiles and SLRBs for per-packet QoS model, and the similar mapping functionality has to be duplicated in different protocol layers, e.g. SDAP for per flow QoS model and PDCP for per packet QoS model. Besides, SDAP layer is needed for NR SL unicast but not for NR SL broadcast/groupcast, according to this when a UE has multiple services transmitted in both unicast mode and broadcast/groupcast modes, SDAP will need to be set up. As SDAP is above PDCP, a packet delivered by the upper layer will anyway first arrive at SDAP, no matter in which cast mode the packet is transmitted. This implies that the SDAP has to first determine whether it needs to process the packet or directly pass it to lower layer, which increases the complexity of SDAP. 
Observation 1 Using different QoS models in different cast modes will increase the complexity in SL protocol design. 
· Both the NW and the UE need to support two kinds of mappings.

· The similar mapping functionality has to be duplicated in different protocol layers. 

· The SDAP has to first determine whether it needs to process the packet or directly pass it to lower layer
On the other hand, both per low QoS model and per packet QoS model are using PC5 QoS profiles (i.e. specific PC5 QoS parameters), to represent the QoS requirements of a traffic type, i.e. per flow QoS model and per packet QoS model are conceptionally the same when comes to mapping traffic with a certain QoS requirements to a certain SLRB. Therefore it makes no sense to implement both per low QoS model and per packet QoS model which have similar functionalities but are implemented in two different ways. 
Observation 2 Per flow QoS model and per packet QoS model are conceptionally the same when comes to mapping traffic with a certain QoS requirements to a certain SLRB. 
Proposal 1 It makes no sense to implement both per flow QoS model and per packet QoS model which have similar functionalities but are implemented in two different ways. 
Handling mapping to SLRB in a separate (sub)layer e.g. SDAP, is a cleaner design than handling it in PDCP, by which PDCP needs not to understand all the details of PC5 QoS profiles, thus the PC5 QoS profiles and the mapping to SLRB could be designed/updated more flexibly with little impact on lower layer. Considering this we think per low QoS model, where mapping to SLRB is handled in SDAP, should be adopted in SL for all cast modes.  
Observation 3 Handling mapping to SLRB in a separate (sub)layer has less impact on lower layer and enables more flexible design of the mapping. 

Proposal 2 Per flow QoS model should be adopted in SL for all cast modes. 

3 Conclusion

In section 2 we made the following observations:

Observation 1
Using different QoS models in different cast modes will increase the complexity in SL protocol design.

Both the NW and the UE need to support two kinds of mappings.

The similar mapping functionality has to be duplicated in different protocol layers.

The SDAP has to first determine whether it needs to process the packet or directly pass it to lower layer
Observation 2
Per flow QoS model and per packet QoS model are conceptionally the same when comes to mapping traffic with a certain QoS requirements to a certain SLRB.
Observation 3
Handling mapping to SLRB in a separate (sub)layer has less impact on lower layer and enables more flexible design of the mapping.

 

Based on the discussion in section 2 we propose the following: 

Proposal 1
It makes no sense to implement both per flow QoS model and per packet QoS model which have similar functionalities but are implemented in two different ways.
Proposal 2
Per flow QoS model should be adopted in SL for all cast modes.
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