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1 Introduction

In previous RAN2 meetings, the U-plane protocol stacks of L2 relay for PC5 and non-3GPP access have been agreed and captured in TR 36.746 [1].  RAN2 also agreed that the relayed traffic can be multiplexed in Uu interface.  However, the issue about how the evolved ProSe UE-to-NW Relay UE (i.e. eRelay UE in this paper) identifies the relayed traffic to evolve Remote UE (i.e. eRemote UE) or eNB and the traffic terminated by eRemote UE or eRelay UE has not been discussed.  In this paper, we analyze this issue briefly and come up with our observations and proposals.
2 Discussions
2.1 U-plane protocol stacks and remarks
For easier illustration, two user plane protocol stacks are copied as follows from TR 36.746 in Figure 1 and Figure 2 respectively.
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Figure 1: User plane radio protocol stack for layer 2 evolved UE-to-Network relay (PC5)
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Figure 2: User plane radio protocol stack for layer 2 evolved UE-to-Network relay (non-3GPP access)
Referring to these two figures, it can be observed that for either PC5 or non-3GPP link, the relayed traffic by the relaying UE should be encapsulated with PDCP protocol.  In our understanding, with such kind of L2 relay protocol stacks, DRBs should be established between the eRemote UE and eNB although DRB configuration for eRemote UE is still FFS in TR 36.746.  This means in downlink direction the relayed traffic by the eRelay UE cannot be interpreted by the eRelay UE.
2.2 Traffic identification in downlink direction

For traffic identification in downlink direction, we think that if the DRBs between the remote UE and eNB have been established and the eNB doesn’t multiplex the relayed traffic and relay UE’s own traffic into one common DRB, there is no issue for traffic identification at all.  If the relayed traffic and relay UE’s own traffic are multiplexed into one common DRB in downlink direction, in Uu adaptation layer, the PDCP PDU containing the relayed traffic towards the eRemote UE should be marked with relay indication by the eNB and then encapsulated into RLC PDU before transmitting to the eRelay UE.  When the eRelay UE receives the RLC PDU, the eRelay UE can identify the relayed traffic and its own traffic by indication in the Uu adaptation layer header.  Therefore, with current RAN2 agreements in TR 36.746, there is no traffic identification issue even if the relayed traffic and non-relayed traffic are multiplexed into one common DRB.  This is common for PC5 and non-3GPP case.
Observation #1: In downlink direction, as in Uu adaptation layer, the relayed traffic can be marked with relay indication in Uu adaptation layer, there is no traffic identification issue to be solved even if the relayed traffic and non-relayed traffic are multiplexed into one common DRB.
2.3 Traffic identification in uplink direction

For traffic identification in uplink direction, there are two cases i.e. PC5 case and non-3GPP case which will be analysed below.

2.3.1 PC5 case

In PC5 case, like downlink case, it is assumed that DRB has been established between the eRemote UE and the eNB.  Although there is only RLC layer handling in relay UE for relayed traffic, RLC instances can be identified via the sidelink DRB IDs and the eRelay UE knows the local index of the eRemote UE.  Thus, the eRelay UE can identify which traffic should be sent to which concerned eRemote UE in which sidelink DRB.  Thus, for PC5 case, in uplink direction, there is no issue for traffic identification to solve as related RAN2 agreements have been sufficient for traffic identification.  Here, the assumption is that the relayed traffic and non-relayed traffic are not multiplexed in one common sidelink DRB.
Observation #2: In uplink direction for PC5 case, there is no issue for traffic identification to solve and related RAN2 agreements have been sufficient for traffic identification assuming the relayed and non-relayed traffic are not multiplexed in one sidelink DRB.

2.3.2 Non-3GPP case

In non-3GPP case, there is no RLC layer handling and no sidelink DRB, but the on the non-3GPP link the adaptation layer includes an DRB ID. This DRB ID is only available in PDCP PDUs associated with the relayed traffic and not available in the traffic sent to & terminated by the eRelay UE. This helps the eRelay UE to identify which traffic are relayed and which are not.  Thus, if there is no multiplexing for relayed traffic and non-relayed traffic over non-3GPP link, there is no issue to solve for traffic identification.

Observation #3: In uplink direction for non-3GPP case, if there is no multiplexing for relayed traffic and non-relayed traffic over non-3GPP link, there is no issue to solve for traffic identification. 

In our view, whether the relayed traffic and relayed traffic are multiplexed in one BT/WLAN L2 data unit or not needs careful considerations.  So far RAN2 has not confirmed whether there is PDCP layer between eRemote UE and Relay UE as noted in TR 36.746, i.e. the notes as follows.
Editor’s Note: It is FFS whether an PDCP layer is needed between evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE for PC5.
If there is PDCP layer between the eRemote UE and eRelay UE in non-3GPP link, we think it is quite possible that there would be different keys compared with the PDCP association between the evolve Remote UE and the eNB.  This means, PDCP PDUs of the relayed traffic and non-relayed traffic has different security parameters.   We think it is better not multiplex relayed and non-relayed traffic into one BT/WLAN L2 unit for simplicity purpose and we think this can be left for UE implementation.  Also, from latency perspective, it is better to send out the PDCP PDU from eRemote UE without waiting another different PDCP PDU for multiplexing.  In brief, if there is PDCP layer between eRelay UE and eRemote UE, we don’t think multiplexing of non-relayed and relayed traffic is suitable.
Observation #4: In uplink direction for non-3GPP case, if there is PDCP layer between evolve Remote UE and Relay UE, from UE implementation perspective, multiplexing of relayed and non-relayed traffic is not suitable considering different security parameters and additional latency.

If there is no PDCP layer between eRemote UE and the eRelay UE, the PDU of the relayed traffic and non-relayed traffic are different.  Then, we think no matter for BT or WLAN, multiplexing of different PDU types into one common PDU is not desired.  For example, if there is no PDCP layer and IP packets are carried by WLAN or BT between evolve Remote UE and Relay UE, the PDU type for L2 link would be IP, no PDCP.  A natural way is not to multiplexing IP packets and PDCP packets into one L2 data unit in our view.
Observation #5: In uplink direction for non-3GPP case, if there is no PDCP layer between evolve Remote UE and Relay UE, from UE implementation perspective, multiplexing of relayed and non-relayed traffic is not suitable considering different PDU types.
Based on the above discussions and observations, we have the following two proposals:
Proposal 1: RAN2 to discuss and confirm that, for non-3GPP case, no matter there is PDCP layer between eRemote UE and Relay UE or not, multiplexing of relayed traffic and non-relayed traffic by relay UE is not recommended.
Proposal 2: If RAN2 doesn’t exclude the case of multiplexing, whether the eRemote UE multiplexing the relayed traffic and non-relayed traffic or not should be left for UE implementation for non-3GPP case, as a compromised approach.
Accordingly, we have TP proposal in a companion contribution [2] for TR 36.746.

3 Conclusion
In this contribution, we discuss the issue about traffic identification for relayed traffic and terminate traffic by the remote UE and we have the following observations and proposals:
Observation #1: In downlink direction, as in Uu adaptation layer, the relayed traffic can be marked with relay indication in Uu adaptation layer, there is no traffic identification issue to be solved even if the relayed traffic and non-relayed traffic are multiplexed into one common DRB.
Observation #2: In uplink direction for PC5 case, there is no issue for traffic identification to solve and related RAN2 agreements have been sufficient for traffic identification assuming the relayed and non-relayed traffic are not multiplexed in one sidelink DRB.
Observation #3: In uplink direction for non-3GPP case, if there is no multiplexing for relayed traffic and non-relayed traffic over non-3GPP link, there is no issue to solve for traffic identification. 
Observation #4: In uplink direction for non-3GPP case, if there is PDCP layer between evolve Remote UE and Relay UE, from UE implementation perspective, multiplexing of relayed and non-relayed traffic is not suitable considering different security parameters and additional latency.
Observation #5: In uplink direction for non-3GPP case, if there is no PDCP layer between evolve Remote UE and Relay UE, from UE implementation perspective, multiplexing of relayed and non-relayed traffic is not suitable considering different PDU types.
Proposal 1: RAN2 to discuss and confirm that, for non-3GPP case, no matter there is PDCP layer between eRemote UE and Relay UE or not, multiplexing of relayed traffic and non-relayed traffic by relay UE is not recommended.
Proposal 2: If RAN2 doesn’t exclude the case of multiplexing, whether the eRemote UE multiplexing the relayed traffic and non-relayed traffic or not should be left for UE implementation for non-3GPP case, as a compromised approach.
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