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1 Introduction
According to the SID approved in RAN#72 meeting, RAN2 should study a generic Layer 2 UE-to-Network Relay architecture, and till the last RAN2 meeting, the following agreements were achieved. 
	Agreements:

· Layer 2 relaying over RLC is agreed.  FFS whether an adaptation layer is needed for PC5 and Uu and for non-3GPP access.  


In this contribution, we discuss the adaptation issue for the interface between Remote UE and Relay UE and Uu interface, and give our proposals. It is noted that sidelink interface is used in this document to descript simply the interface between Remote UE and Relay UE.
2 Discussion
Scenario
For UE-to-Network ProSe Relay, a typical use case is that people’s mobile phone is taken as  Relay UE and multiple wearable MTC devices are taken as the Remote UE. These wearable devices (e.g. smart watch, healthy monitoring devices, etc.) are associated with the same Relay UE and communicate with network via the Relay UE. Additionally, a wearable device may provide multiple sorts of services at the same time, and these services have different QoS requirements. The scenario can be illustrated in Figure1. RAN2 should take this scenario into account.
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Figure 1: Multiple Remote UE (In Coverage or OOC) associated with one Relay UE
Proposal 1: It is proposed to support the scenario in Figure 1 and capture the scenario in the TR.
 The impact on sidelink interface
The main issue on sidelink interface to support the scenario in Figure 1 is how the Relay UE identifies the Remote UE and the corresponding traffic.
Remote UE identification
When a Remote UE communicates with a Relay UE, different short-distance technologies could be applied and the different UE addresses are applied used in short-distance communication technologies respectively. For example, UE MAC address is used in WiFi technology; UE UUID is used in Bluetooth technology; and UE layer 2 ID can is used in LTE sidelink technology. However, eNB does not need to know by which technology and with which type of UE ID the data is transmitted via PC-5 interface. Therefore, in order to identify uniformly the Remote UE and, a Layer 2 UE ID should be introduced to adapt to different short-distance communication technologies in PC-5 interface. The Remote UE can be identified by eNB via the Layer 2 UE ID.
Proposal 2: Add Remote Layer-2 UE ID in bi-directional sidelink PDU to identify Remote UE.
Traffic identification
In LTE cellular communication, different EPS bearers can be established between the UE and the network in order to satisfy different traffic QoS requirements. In UE relay communication, multiple-bearer concept should also be inherited. When the data is being relayed between the Remote UE and the Relay UE, both of the two UEs should has the ability to identify to which bearer the relayed data belongs. Hence, the bearer information or associated information should be included in the PDU transmitted via these short-distance technologies.
Proposal 3: Add bearer related information in bi-directional sidelink PDU to identify the traffic.
Relay identification
From Relay UE point of view, Relay UE is expected to be able to identify the data is transmitted to itself or relayed to the Remote UE or eNB. Hence, some information needs to implicitly or explicitly indicated in the sidelink PDU.
For Remote UE point of view, Remote UE needs to be able to identify the received data is relayed data or not, and then decide to forward the data to PDCP layer (based on the RAN2 agreement that over-RLC relay is adopted) or to application layer.
Proposal 4: Add relay indication in bi-directional sidelink PDU to identify the relayed data.
One possible solution to address the above three issues is to add an adaptation layer above the short distance technologies between Remote UE and Relay UE. One illustration of the protocol can be shown as Figure 1. The above-mentioned uniform Layer 2 UE ID and, the bearer identifier information and relay indication could be included in the adaptation layer.
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Figure 2: PC-5 interface protocol
Proposal 5: Introduce an adaptation layer on sidelink interface above the different lower-layer short-distance technologies to contain the Remote UE ID, bearer information and relay indication information.
The impact on Uu interface
In Rel-12 and Rel-13 D2D mechanisms, the SRS and DST fields were introduced in sidelink MAC PDU header to identify the source and the destination UE. Similarly, for Layer-2 UE-to-NW Prose Relay, a simple solution to identify the Remote UE is to add a new field in Uu MAC PDU header or a new MAC CE containing Remote UE Layer-2 ID. For DL transmission, Relay UE will forward the data to Remote UE if decoding the Remote UE Layer-2 ID can be decoded; and for UL transmission, Relay UE can add Remote UE Layer-2 ID into the Uu MAC PDU for eNB identifying after it receives the data from Remote UE.

Proposal 6: Add a new field in Uu MAC header or a new MAC CE containing Remote UE ID in bi-directional relay data transmission via Uu.
Proposal 7: Relay UE or eNB considers the data as relayed data if Remote UE Layer-2 ID is included in Uu MAC PDU.

For traffic identification, current LCID in MAC PDU can be reused if Relay UE has been pre-configured the mapping relationship between the bearer information on sidelink interface and the logical channel information on Uu interface. With this method, the configuration (e.g. RLC, MAC configuration) on Uu interfacecan be set per bearer basis for each Remote UE, which guarantees the different QoS requirements for Remote UE.
An alternative is that the bearer information is included in RLC or PDCP PDU. If included in PDCP, the receiver cannot identify the bearer before the data is forwarded into RLC, therefore, it is impossible to satisfy the different radio link control for different bearers of Remote UE. If included in RLC PDU, a new field or RLC outer-header will be added, which brings the specification/implementation complexity and increases the overhead on Uu interface.
Another alternative is to introduce an adaptation layer to identify Remote UE and bearers in Uu interface. However, this alternative also brings the specification/implementation complexity and increases the overhead on Uu interface.

As above-mentioned, it seems the most applicable to reuse the existing LCID in MAC PDU to identify the bearers of the Remote UE.
Proposal 8: Reuse the current LCID in MAC PDU to identify the bearer for Remote UE.

Proposal 9: Relay UE should be configured the mapping relationship between the bearer information on sidelink interface and the logical channel on Uu interface.
3 Conclusion
In this contribution, we discuss the adaptation issue for sidelink interface and Uu interface and give our proposals.
Proposal 1: It is proposed to support the scenario in Figure 1 and capture the scenario in the TR.
Proposal 2: Add Remote Layer-2 UE ID in bi-directional sidelink PDU to identify Remote UE.
Proposal 3: Add bearer related information in bi-directional sidelink PDU to identify the traffic.
Proposal 4: Add relay indication in bi-directional sidelink PDU to identify the relayed data.
Proposal 5: Introduce an adaptation layer on sidelink interface above the different lower-layer short-distance technologies to contain the Remote UE ID, bearer information and relay indication information.

Proposal 6: Add a new field in Uu MAC header or a new MAC CE containing Remote UE ID in bi-directional relay data transmission via Uu.
Proposal 7: Relay UE or eNB considers the data as relayed data if Remote UE Layer-2 ID is included in Uu MAC PDU.

Proposal 8: Reuse the current LCID in MAC PDU to identify the bearer for Remote UE.

Proposal 9: Relay UE should be configured the mapping relationship between the bearer information on sidelink interface and the logical channel on Uu interface.
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