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1	Introduction
During RAN#72 meeting a revised SI for “Further Enhancements to LTE Device to Device, UE to Network Relays for IoT and Wearables” was approved [1]. One of the objectives is to “Study and evaluate a generic Layer 2 evolved UE-to-Network Relay architecture, including methods for the network to identify, address, and reach a evolved Remote UE via an evolved ProSe UE-to-Network Relay UE.”. During RAN2#95bis meeting it was agreed that relaying will be performed above RLC layer meaning that there will an end to end PDCP connection between remote UE and eNB. It is also capture in the TR [3] that:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]“FFS whether an adaptation layer is needed for PC5 and Uu and for non-3GPP access.”
[bookmark: _GoBack]The necessity of adaptation layer was also discussed in the e-mail discussion and based on the most companies views following proposals were made:Proposal 1:  Traffic of one or multiple remote UEs may be mapped to a single DRB of the Uu interface.
Proposal 2: Multiple Uu DRBs may be used to carry different QoS packets, either to one or several remote UEs.
Proposal 3: Within a Uu DRB, different remote UEs and different flows of the remote UE are indicated by control information in the RLC SDU/PDCP PDU (e.g. outer header).
Proposal 4: An adapter layer on the short range interface is supported at least for the case of non-3GPP access.  It is FFS if an adapter layer is supported for PC5-based sidelink.
Proposal 5: The Uu adapter layer needs to identify the remote UE and the corresponding bearer/flow.

Although these are not yet agreed we take them as a baseline and propose some more details of adapter layer functions.
2	Discussion
The mapping in the L3 relaying in Rel-13 could not be applied for the L2 relaying discussed in this SI. As mentioned in [2], a simple way to differentiate the data of remote UE and relay UE is mapping the traffic of the remote UE to a specific DRB on Uu. When there are multiple RBs with different QoS or multiple remote UEs connected to the same relay UE, the DRBs may not be enough due to the limitation of the DRB on Uu. So for scalability reasons it is preferred to support multiplexing traffic from multiple remote UEs onto one Uu DRB. 
It is important that traffic is multiplexed according to its QoS requirements, e.g. traffic with same/similar QoS from multiple remote UEs can be multiplexed onto the same Uu DRB. Multiple Uu DRBs serving remote UEs (or even single remote UE) should be supported if the served traffic flows require different QoS characteristics as already proposed in the e-mail discussion summary. On top of that we think that it should be also possible to multiplex Relay UE’s own traffic with similar QoS characteristics onto the same Uu RB. 
Proposal 1: It should be possible to multiplex traffic of UE acting as a Relay UE onto the same Uu DRB, which is used to relay traffic to/from Remote UE(s).
As suggested by e-mail discussion conclusions the mapping should be based on DRB ID and remote UE ID. Considering Proposal 1 from this paper the UE ID, could also belong to Relay UE itself.
Proposal 2: The UE ID and DRB ID is used to differentiate traffic from different UEs multiplexed into the same Uu DRB of the Relay UE. The UE ID may belong either to remote UE or relay UE.
The support of one to one, multiple to one, or one to multiple mapping between SL DRB ID to Uu DRB ID should be considered. As the mapping needs to consider QoS characteristics of different flows it is natural that its configuration in Relay UE should be done by the eNB e.g. via RRC signalling. Further, the eNB can adjust the mapping according to the environment, e.g. the number of remote UEs connected to the relay UE, the traffic load of remote UEs and the relay UE.   There is a need to support a mechanism allowing to maintain multiplexing between SL and Uu.
Proposal 3: There is a need to support a mechanism to maintain DRBs (de)multiplexing/mapping between SL and Uu (and between remote UEs traffic flows and relay UE’s own traffic flows). Mapping should be configured in Relay UE by the eNB.
As indicated in the e-mail discussion and agreed by most of the companies the adaptation layer is used to distinguish different flows and different remote UEs and it needs to be present on Uu interface no matter which technology is used in sidelink. For non-3GPP sidelink, although there may be different channels or different identifiers to distinguish different bearers of the remote UE, the eNB does not need to know anything about such non-3GPP identifiers but relies on some adaptation at sidelink for bearer mapping. In this case the adaptation layer should use the remote UE ID and DRB ID for DRB between remote UE and eNB identification as also agreed by most of the companies during the discussion.
On the other hand companies were not that concurring when it comes to the need of adapter layer on PC5 based sidelink and e-mail discussion proposals include corresponding FFS. For PC5 such adapter layer, although could be present, is not necessarily needed. In this case MAC identifiers (LCID, UE ID) can be used to distinguish the traffic from multiple remote UEs. Resigning from adapter layer would allow to keep the PC5 overhead to minimum and therefore we ropose not to include it on PC5 interface.
Proposal 4: On sidelink interface adaptation layer is only supported for non-3GPP sidelink and not supported for PC5.
Multiple remote UE’s DRB can be multiplexed to one DRB of relay UE in Uu, therefore adaptation layer needs to have multiplexing/de-multiplexing function. For possible remote UE traffic multiplexing in the same relay DRB, a unique combination of (DRB ID + UE ID) configured by eNB should be a full proof for mapping. DRB ID could be a configured LCID as in the current LTE over Uu. The adaptation layer header can be added to PDCP PDU to make RLC SDU so that RLC PDU header can be kept the same as in legacy system.
Proposal 5: Adaptation layer header should be added to PDCP SDU.
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Figure 1. Adaptation layer in above RLC relaying structure
The current radio access over Uu is scheduled by eNB and for that reason explicit UE ID (C-RNTI) does not need to be indicated in upper-layer protocols. However this is not the case for relaying, especially with non-3GPP sidelink based MAC/PHY. The relay UE should be able to differentiate different remote UE’s RB either based on SL connection (if it is established on AS level) or based on source/destination ID (if SL connection is established on top of AS level). There is no need to have the full C-RNTI, but just a few bits (e.g, 8 bits) UE ID index as one relay UE may serve certain maximum number of remote UE at the same time.
Proposal 6: A shorter UE ID can be used in adapter layer instead of full C-RNTI to decrease the overhead.

3	Conclusion
In this contribution we provide the analysis on adaptation layer for over RLC relaying. The observations and proposals are summarized below:
Proposal 1: It should be possible to multiplex traffic of UE acting as a Relay UE onto the Uu DRB, which is used to relay traffic to/from Remote UE(s).
Proposal 2: The UE ID and DRB ID is used to differentiate traffic from different UEs multiplexed into the same Uu DRB of the Relay UE. The UE ID may belong either to remote UE or relay UE.
Proposal 3: There is a need to support a mechanism to maintain DRBs (de)multiplexing/mapping between SL and Uu (and between remote UEs traffic flows and relay UE’s own traffic flows). Mapping should be configured in Relay UE by the eNB.
Proposal 4: On sidelink interface adaptation layer is only supported for non-3GPP sidelink and not supported for PC5.
Proposal 5: Adaptation layer header should be added to PDCP SDU.
Proposal 6: A shorter UE ID can be used in adapter layer instead of full C-RNTI to decrease the overhead.
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