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1 Introduction
In the last RAN2 #96 meeting, the following agreements were reached. In this document, we investigate the scenario that there is data originated from/to Relay UE while there is also data required to be relayed by the Relay UE. In this case, we further discuss how the Relay UE and the eNB identify the data for Relay UE. Based on the discussion, the corresponding proposals are provided. relay data and provide the proposals.
	Agreements:

· Traffic of one or multiple remote UEs may be mapped to a single DRB of the Uu interface. 

· 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).  How the mapping is done is up the eNB implementation.  

· 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 is configured in Relay UE by the eNB.
· Multiple Uu DRBs may be used to carry different QoS packets, either to one or several remote UEs

· An adapter layer on the Uu interface is supported.  The Uu adapter layer needs to identify the remote/relay UE and the corresponding bearer.  This additional information is provided in the RLC SDU/PDCP PDU.  Details are FFS.  

· An adapter layer on the non-3GPP link is supported. It is FFS if an adapter layer is supported for PC5-based sidelink.

· Adaptation layer header should be added to PDCP PDU


2 Discussion
 Scenario on sidelink interface
In previous RAN2 meetings, it was agreed that the data from/to the Remote UE can be relayed by the Relay UE to/from eNB via L2 evolved UE-to-Network Relay mechanism. However, since the Relay UE could be any kind of terminal, e.g. cell phone, etc., there are still some services communicated between the Remote UE and the Relay UE. Therefore, the direct communication between the Remote UE and the Relay UE should also be supported.
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Figure 1: Layer 2 evolved UE-to-Network relay via non-3GPP sidelink
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Figure 2: Direct communication between the Remote UE and the Relay UE via non-3GPP sidelink
Figure 1 provides the protocol architecture of layer 2 evolved UE-to-Network relay mechanism via non-3GPP sidelink, in which an adaptation layer was introduced for the Relay UE to potentially identify the Remote UE and the bearer.

Figure 2 provides the possible protocol architecture of direct communication between the Remote UE and the Relay UE via non-3GPP sidelink.
From the two figures, some issues can be figured out when Relay UE would like to know whether to relay the data. For example, for UL data (Remote UE->Network), when the Non-3GPP L1/L2 of the Relay UE receives data from the Remote UE, the Relay UE cannot determine the received data needs to be forwarded to IP layer or to application layer because there is no difference in Non-3GPP L1/L2 layer; for DL data, the same issue exists.
Observation 1: The Relay UE and the Remote UE should be able to identify the relay traffic from each other.
A feasible solution is to introduce also an adaptation layer in direct communication between the Remote UE and the Relay UE, containing a relay indication. When decoding the adaptation layer, the Remote UE or the Relay UE could know whether the data is relayed data or not. The whole protocol architecture can be illustrated in Figure 3.
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Figure 3: Direct communication and relay communication between the Remote UE and the Relay UE via non-3GPP sidelink
Proposal 1: For non-3GPP and PC5, a relay traffic indication is provided by the adaptation layer to identify the relay traffic.
If adaptation layer is not introduced on PC5-based sidelink, the Remote UE and the Relay UE can identify the relay data based on specific resource pool. However, this method will decrease the system resource efficiency. An indication in MAC PDU on PC5-based sidelink can be used to identify the relay data.

Proposal 2: For PC5, if the adaptation layer is not introduced, an indication in MAC layer or separate resource pool on PC5-based sidelink can be used to identify the relay data.
 Scenario on Uu interface
The same issue exists also on Uu interface. The Relay UE should be able to relay the data for Remote UE, while it should also be able to communicate with the eNB for its own data. 
The Relay UE/eNB should be able to determine to which layer (PDCP layer or adaptation layer) the received RLC PDU from the eNB is forwarded. 
Observation 2: The Relay UE and the eNB should be able to identify the relay traffic from each other.
There could be the following potential solutions.
Alt1: Relay indication in adaptation layer
Based on the latest RAN2 agreements, an adapter layer on Uu interface will be introduced to identify the remote/relay UE and the corresponding bearers. One solution is to add an explicit indication in adapter layer, or to use implicit indication in adapter layer. For example, relay UE /eNB can identify the received downlink data as relay data if the Remote UE ID is included in the adaptation layer. The protocol data flow can be shown in Figure 4. However, this solution is not preferred because non-relay data for the Relay UE will also be handled in adaptation layer, apparently, which increases the transmission delay for the Relay UE’ own data.
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Figure 4: Data flow for relay indication in adaptation layer on Uu interface
Alt 2: Relay indication below adaptation layer
If the relay data can be identified below the adaptation layer, the non-relay data on Uu interface can be forwarded to PDCP layer directly without adaptation layer operation. In the existing MAC specification, there are thirteen reserved values of the LCID filed in MAC PDU, therefore, the most simple and feasible way is to use one reserved value of the LCID field to identify the relay data. The corresponding data flow can be illustrated in Figure 5.
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Figure 5: Data flow for relay indication below adaptation layer on Uu interface
Proposal 3: For Uu DRB, a relay traffic indication can be provided by the adaptation layer or MAC layer.
3 Conclusion

In this contribution, we discuss the adaptation issue for sidelink interface and Uu interface and give our proposals.

Observation 1: The Relay UE and the Remote UE should be able to identify the relay traffic from each other.

Observation 2: The Relay UE and the eNB should be able to identify the relay traffic from each other.

Proposal 1: For non-3GPP and PC5, a relay traffic indication is provided by the adaptation layer to identify the relay traffic.

Proposal 2: For PC5, if the adaptation layer is not introduced, a relay traffic indication is provided by the adaptation layer to identify the relay traffic.

Proposal 3: For Uu DRB, a relay traffic indication can be provided by the adaptation layer or MAC CE to identify the relay traffic.
4 Text Proposal 
---------------------------------------------------Text Proposal for TR36.746-------------------------------------------------

5.1.1
Architecture

Within a Uu DRB, different evolved ProSe Remote UEs and different bearers of the evolved ProSe Remote UE are indicated by additional information included in adaptation layer header which is added to PDCP PDU. The evolved ProSe Remote UE is identified in the adaptation layer header on Uu by only local identifier (i.e. an index), which is known to at least the eNB and evolved ProSe UE-to-Network Relay UE. For identifying bearer of the evolved ProSe Remote UE, a bearer identity is indicated by additional information included in adaptation layer header. 

Within a Uu DRB, a relay traffic indication can be provided by the adaptation layer or by MAC layer. According to indication, the eNB and the evolved ProSe UE-to-Network Relay UE can determine whether the traffic from each other is the relay traffic.

For non-3GPP access and PC5, no additional UE identifier needs to be provided by the adaptation layer.  The evolved ProSe Remote UE is identified on the short range link by the RAT-specific Layer 2 identifier (i.e. MAC address for non-3GPP access and FFS for PC5). The evolved ProSe UE-to-Network Relay UE needs to be aware of the mapping between evolved ProSe Remote UE identities on the short range link and on Uu interface.
Editor’s Note: The details of the local identifier are left for the WI phase.
An adaptation layer is supported over non-3GPP access for the short range link between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE. Adaptation layer header is added to PDCP PDU. The adaptation layer header on non-3GPP access includes a DRB identity. No additional bearer identity is required to be exchanged between the evolved ProSe UE-to-Network Relay UE and the evolved ProSe Remote UE over the PC5.

For non-3GPP access and PC5, a relay traffic indication needs to be provided by the adaptation layer or by MAC layer (if the adaptation layer doesn’t exist for PC5). According to the indication, the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE determine whether the traffic from each other is the relay traffic. 

The adaptation layer can be considered as part of PDCP sublayer or a separate new layer between PDCP sublayer and RLC sublayer. 

Editor’s Note: The details of the header structure/adaptation layer location are left for the WI phase.
----------------------------------------------------------------------------------------------------------------------------
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