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1   Introduction
In previous SA2 and RAN2 meeting it was agreed to have a Prose Per-Packet Priority indication from application layer based on the perceived priority of the packets to be transmitted. For UL, the remote UE transmits the data packet to the relay UE according to PPP indication from application layer. Priority queues (both intra-UE and inter-UE (where possible)) are expected to be served in strict priority order i.e. the scheduler in UE or eNB serves all packets associated with ProSe Per-Packet Priority N before serving packets associated with priority N+1 (lower number meaning higher priority) [1]. While for DL, the data traffic that should be transmitted by the relay UE to the remote UE comes from the network and is not generated at relay UE, which means there is no PPP indication to show the priority level of each data packets. How the UE-to-Network relay supports a priority based data transmission to the DL data traffic is still open for discussion. 
In SA2 #110 meeting, three possible solutions were captured into the TR [1]
	option 1) The ProSe UE-Network Relay when it receives a packet from PC5 it will keep track of the LCID and radio bearer (RB ID) determined by the normal procedures (i.e. using UL TFT). When it receives a packet within the same radio bearer over LTE-Uu, it will determine the ProSe Per Packet Priority that will be used on the PC5 transmission based on the previously stored mapping. A mapping between the priority used to transmit the packet represented by LCID and the corresponding radio bearer (RB ID) can be kept in Access Stratum (PDCP). 
option 2) The ProSe UE-Network Relay when it receives a packet from PC5 it will keep track of the IP 5 tuple and LCID. When it receives a packet from LTE-Uu corresponding to the same IP 5 tuple, it will determine the ProSe Per Packet Priority that will be used on the PC5 transmission based on the previously stored mapping. A mapping between the priority used to transmit the packet represented by LCID and the IP 5 tuple can be kept in Access Stratum (PDCP). 
option 3) ProSe UE-Network Relay maps the EPS bearer QoS parameters into a ProSe Per Packet Priority value to be applied for the downlink relayed unicast packets over PC5. The mapping rules are configured in the ProSe UE-Network Relay UE.


SA2 sent RAN2 a LS [2] for consultation. 
	SA2 would like to ask: 

1. Whether the sidelink LCID is an indicator of the ProSe Per Packet Priority? In other words: whether it can be assumed that using the same sidelink LCID in both directions for ProSe communications results the same level of priority (ProSe Per Packet Priority) to the traffic in both directions?

2. If the answer to (1) is affirmative, whether it can be assumed that ProSe Per Packet Priority is statically mapped to a sidelink LCID in the access stratum?


2   PPP Handling at Relay UE over DL
In option 3, the relay UE maintains a mapping table between Uu QCI and PC5 PPP. The difficulty is how to make the mapping table. Nowadays the QCI of MCPTT service, a typical service requiring D2D, is still open for discussion in the future. That is to say, the mapping table between QCI and PPP is not future proof. 
Observation 1: Option 3 (mapping table between QCI and PPP) is not future proof.
In UE to NW relay, the remote UE transmits UL data through PC5 link. And then the data are transferred by the relay UE via Uu interface. The received data should be mapped to different radio bearers on the Uu interface by legacy UL TFT operation at the relay UE. This procedure works the in the same way for both option 1 and option 2.
Proposal 1: At the relay UE, UL data received from PC5 interface should be mapped to different radio bearers by legacy UL TFT operation. In other words, the UL TFT remains untouched at the relay UE.
With proposal 1 in mind, how the relay UE generates the mapping table in option 1 and 2 are illustrated as following. It can be observed that for option 1 and 2, how to carry the service flows in PC5 and Uu interfaces are the same. For option 1, the relay UE creates the mapping table between sidelink LCID and Radio bearer ID, which should be {[1:a], [2:b], [2:c], [3:c]}. And for option 2, the relay UE creates the mapping table between sidelink LCID and IP five tuple (known as packet filter) as {[1:1], [2:2], [2:3], [3:4], [3:5]}. 
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Option 1 Mapping table

[LCID: Bearer ID]={[1:a], [2:b], [2:c], [3:c]}

Option 2 Mapping table

[LCID: PF]={[1:1], [2:2], [2:3], [3:4], [3:5]}


Fig. 1 Illustration on data transfer and mapping table at Relay UE (Option 1 & 2)
For DL data transfer at relay UE, option 1 may sometimes cause confusion. For example, when the relay UE receives data from radio bearer c, it cannot successfully make the distribution to sidelink logical channels since radio bearer c carries data for two sidelink logical channels (here are 2 and 3). For option 2, there would be no problems.
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Fig. 2a DL data transfer at relay UE for option 1                      Fig. 2b DL data transfer at relay UE for option 2
Please note that the above analysis is based on bidirectional traffics. For DL only traffic, a default sidelink logical channel is required and priority handling is no more applicable at the relay UE.
The following proposals are made:
Proposal 2: DL data priority should be supported for bidirectional traffic. For this, option 2 is feasible and should be adopted.
Proposal 3: To accommodate the DL only traffic, a default PC5 logical channel is required and priority handling is no more applicable.
3   Answers to SA2 LS
In the LS [S2-152541] from SA2, two questions are listed.
SA2 would like to ask: 

1. Whether the sidelink LCID is an indicator of the ProSe Per Packet Priority? In other words: whether it can be assumed that using the same sidelink LCID in both directions for ProSe communications results the same level of priority (ProSe Per Packet Priority) to the traffic in both directions?

2. If the answer to (1) is affirmative, whether it can be assumed that ProSe Per Packet Priority is statically mapped to a sidelink LCID in the access stratum?
Sidelink LCID should be an indicator of the Prose Per Packet Priority. Otherwise, the relay UE would have no idea about the priorities of DL sidelink bearers during the downlink PC5 packets scheduling. Hence, we do agree that once one sidelink LCID is assigned, it shall represent the same PPP value for both directions. Whether the mapping between sidelink LCID and PPP value is static or not requires further study. It could be a default configuration or negotiated between two peers during the sidelink communication establishment. And the mapping shall be the same for both directions. Here we propose to have a default configuration between sidelink LCID and Prose Per Packet Priority for simplicity.
Proposal 4: The answers to SA2 LS could be:
1. Yes. The sidelink LCID should be an indicator of Prose Per Packet Priority.
2. Yes. For simplicity, a default configuration between sidelink LCID and Prose Per Packet Priority is assumed.
4   Conclusion
Observation 1: Option 3 (mapping table between QCI and PPP) is not future proof.
Proposal 1: At relay UE, UL data received from PC5 interface should be mapped to different radio bearers by operation of legacy UL TFT. In other words, the UL TFT remains untouched at relay UE.
Proposal 2: DL data priority should be supported for bidirectional traffic. For this, option 2 is feasible and should be adopted.

Proposal 3: To accommodate the DL only traffic, a default PC5 logical channel is required and priority handling is no more applicable.
Proposal 4: The answers to SA2 LS could be:
1. Yes. The sidelink LCID should be an indicator of Prose Per Packet Priority.
2. Yes. For simplicity, a default configuration between sidelink LCID and Prose Per Packet Priority is assumed.
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