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1
Introduction
In RAN2 #95, RAN2 made following agreements for QoS aspects in V2V communication:

	Agreement:
QoS

· RAN2 doesn’t expect V2X PC5 resources to be shared with other non-V2X applications.

· For mode 1, RAN2 agrees that PPPP and other QoS parameters provided by higher layers will be used.

· For mode 2, RAN2 assumes that only PPPP can be used to ensure QoS for PC5 V2V.

· Send LS to SA2: 

· List agreements/assumptions

· Point out that in mode 2 (with some background on mode 2) it may not be possible to respect some of QoS parameters other than PPPP (e.g. AMBR). 

· Ask whether mode 2 was explicitly excluded

· 


In this document, we present our view on QoS aspects based on the reply LS from SA2 (S2-164913).
2
Discussion
In SA2 LS S2-164913 (R2-166021) [1], SA2 has clarified the following two issues related to QoS for PC5-based V2X messages:

	· SA2 confirms that enforcing UE-PC5-AMBR is not necessary for mode 2 operation. This is because the network is not expected to control the amount of resources consumed when the UE operates in mode 2.
· SA2 considers the PDB as the latency requirement from the application layer (i.e. 20ms or 100ms as defined in TS 22.185). The latency can be derived from PPPP by the AS layer, which is based on the mapping between the PPPP and latency provided by configuration to be defined in SA2.


Also, the details of current SA2 agreements for the QoS parameters are described in clause 6.6 of 3GPP TS 23.285 v1.0.0 [2], which has the following:
When PC5 is used for the transmission of V2X messages, the following principles are followed for both network scheduled operation mode and UE autonomous resources selection mode:

-
ProSe Per-Packet Priority (PPPP) defined in clause 5.4.6.1 of TS 23.303 [5] applies to the V2X communication over PC5.

-
The application layer sets the PPPP for each V2X message when passing it to lower layer for transmission.

-
The mapping of application layer V2X message priority to PPPP is configuration on the UE. 
Therefore, regarding the first issue in the reply LS from SA2, it is concluded by SA2 that enforcing UE-PC5-AMBR is not necessary for mode 2 operation because the network is not expected to control the amount of resources consumed when the UE operates in mode 2.  Thus, for autonomous resource selection (mode 2), only PPPP is used to ensure QoS for PC5 V2V. Thus, the AS layer will only receive PPPP value as QoS parameter from the upper layers. This is as same as the Rel-13 solution specified for sidelink communication. We believe this is sufficient for V2V communication over PC5. 
Proposal 1: Legacy AS mechanism for PPPP is sufficient for the QoS mechanism agreed by SA2.

Then, regarding the second issue with packet delay budget (PDB), what was conveyed in RAN1 LS (R2- 164650) [3] is:

	· For resource reselection, the UE must take into account as possible candidates resources in the interval [m+T1,m+T2] in Step 1. 

· T1 <= [4] where T1 is up to UE implementation.

· 20 <= T2 <=100 where T2 is up to UE implementation.

· Selection of T2 shall fulfill the latency requirement.


What RAN1 requires is that the MAC layer of V2V UE chooses a T2 (the upper bound of the window for resource selection), so that the final resource selection could be ensured to “fulfil the latency requirement”, the choice of T2 is up to UE implementation. Regarding the question of how the MAC layer could be aware of this “latency requirement”, there are two possible implementation options:
Option 1 The Upper layer of the UE passes PDB information along with the packet, as a separate parameter (not PPPP).

Option 2: The Upper layers of the UE only passes PPPP information to the AS layer and the PDB is derived from PPPP, according to a per-defined mapping which is pre-configured into the V2V UE. 

Option 1 is very flexible. The PDB is determined by the application layer and a mechanism internal to UE can be used to pass it down to MAC layer for the purpose of choosing T2. There is no need for any standards work, and it is also future-proof because even additional latency requirements (besides the 20ms & 100ms mentioned in TS 22.185) are needed, there is no need for any change. However, the disadvantage of this option is that it creates a discrepancy for mode 1 and mode 2 operations because  SA2 TS 23.185 has specified to use a mapping between PPPP and PDB for mode 1:

When the network scheduled operation mode is used, following additional principles apply:

-
UE provides priority information reflecting PPPP to the eNB for resources request.

-
When the eNB receives a request for PC5 resource from a UE, the eNB can deduce the packet delay budget from the priority information from the UE.

For network scheduled-resource allocation, eNB is responsible to map the PPPP information to PDB. So, a common mapping mechanism is needed anyway for mode 1 operation. If Option 1 is adopted for mode 2, then two different mechanisms are allowed at the same time for the PC5 interface, which may lead to some unfairness among the packets with the same priority. For instance, V2X messages transmitted by mode 2 UE and mode 1 UE may experience different latency even if the V2X messages are of the same priority.
Option 2 is the way suggested by the SA2 LS reply. In this way, a common mapping between PPPP value and PDB for V2X communication is used in both mode 1 and mode 2. Compare to Option 1, this is a better way to satisfy this QoS requirement of latency because it ensures V2X messages transmitted by RRC_IDLE and RRC_CONNECTED UEs will be scheduled with the same packet delay budget when the same PPPP is associated with the V2X message. Also, as this mapping mechanism needs to be available for V2X UEs out of network coverage, it needs to be preconfigured and assumed not to change often.
Proposal 2: A pre-configured mapping between the PPPP and latency is used to derive the PDB from the PPPP value.

3
Conclusion 

In this document we discussed SA2 agreements of QoS and investigated that if existing AS mechanism is sufficient or not. Based on discussion we propose: 

Proposal 1: Legacy AS mechanism for PPPP is sufficient for the QoS mechanism agreed by SA2.

Proposal 2: A pre-configured mapping between the PPPP and latency is used to derive the PDB from the PPPP value.
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