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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
During the discussions at RAN2#96, it was determined that the L2 relaying architecture includes an “adaptation layer” between RLC and PDCP on the Uu interface, and that the adaptation layer adds a header to the PDCP PDU to identify the remote UE.  This contribution examines further how this “outer header” could be structured.
Discussion
From an implementation perspective, we prefer to have the adaptation layer “outer header” re-use the PDCP header format, both for Uu and sidelink.  This allows the adaptation functions to be carried out within the PDCP implementation, and minimises the complexity of making a “normal” UE implementation function as a relay UE, as compared to introducing a new protocol sublayer.
Proposal 1: The adaptation layer header is formatted as a PDCP header.
The header contents need to indicate the identity of the remote UE, and may also need to indicate a bearer identity.  Furthermore, since it is intended that traffic for the relay UE itself can be multiplexed together with relay traffic, there needs to be an indicator of “relayed”/“non-relayed”.  This indicator could be by using a currently reserved PDU type for “relayed PDCP PDU” as shown in Figure 1.  This would mean that an identifier for the remote UE could be placed in the bits after the PDU type, e.g. as a 4-bit field to bring the outer header size to one octet.


[bookmark: _Ref468370856]Figure 1: Possible PDCP format for relaying
There is no intrinsic constraint to have the header be a single octet, it would be possible to have a longer ID and extend the header.  This flexibility is one advantage of using a reserved PDU type, instead of reclaiming reserved bits in an existing type.
Proposal 2: Relaying is indicated by having a new PDU type for “Relay PDU”.
The format shown in Figure 1 does not include a bearer ID.  If it is needed to include, this would require extending the header into a second octet.  However, in our understanding there is some uncertainty if the bearer ID is needed.  There are two possibilities:
1. An explicit bearer ID is included in the adaptation header.
2. The bearer (eNB<->remote UE) is implicitly identified by the combination of Uu DRB and remote UE ID on the Uu interface, and by the structure of the short range RAT (e.g., by the sidelink logical channel in case of PC5) on the short range link.
The current language of the TR indicates option 1, but it is not clear if the other alternative has been considered.  RAN2 are asked to consider if the bearer ID needs to be explicit or if it can be implicitly indicated by existing structures of the component links.
Proposal 3: Discuss if a bearer ID is included explicitly in the adaptation header.
If a bearer ID is needed, the header format could expand to accommodate it while also extending the number of supported remote UEs, e.g. as shown in Figure 2. 


[bookmark: _Ref468372004]Figure 2: Header format with an explicit bearer ID
Obviously many other permutations of the same fields are possible, and we do not suggest adopting a specific header format in the study item; the detailed diagrams are provided only as examples.
Conclusion
This document promulgated the following proposals:
Proposal 1: The adaptation layer header is formatted as a PDCP header.
Proposal 2: Relaying is indicated by having a new PDU type for “Relay PDU”.
Proposal 3: Discuss if a bearer ID is included explicitly in the adaptation header.
RAN2 are asked to adopt the included text proposal to capture these conclusions.



Text proposal
[bookmark: _Toc414792204][bookmark: _Toc467838960]5.1.1	Architecture
In this subclause, a protocol architecture for supporting Layer 2 evolved UE-to-Network Relay UE is given for the user plane and the control plane.
For protocol architecture for the user plane and control plane, relaying is performed above RLC sublayer. The evolved ProSe Remote UE’s user plane and control plane data are relayed above RLC via the evolved ProSe UE-to-Network Relay UE from the evolved ProSe Remote UE to network and vice versa. Uu PDCP and RRC are terminated between the evolved ProSe Remote UE and the eNB while RLC, MAC and PHY and the non-3GPP transport layers are terminated in each link (i.e. the link between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE and the link between the evolved ProSe UE-to-Network Relay UE and the eNB). The user plane protocol stack and the control plane protocol stack when PC5 is used between the evolved ProSe remote UE and the evolved ProSe UE-to-Network Relay UE is shown in Figure 5.1.1-1 and Figure 5.1.1-2. The user plane protocol stack and the control plane protocol stack when non-3GPP access is used between the evolved ProSe remote UE and the evolved ProSe UE-to-Network Relay UE is shown in Figure 5.1.1-3 and Figure 5.1.1-4.
Editor’s Note: It is FFS whether an adaptation layer is needed for PC5.
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.


Figure 5.1.1-1: User plane radio protocol stack for layer 2 evolved UE-to-Network relay (PC5)


Figure 5.1.1-2: Control plane radio protocol stack for layer 2 evolved UE-to-Network relay (PC5)


Figure 5.1.1-3: User plane radio protocol stack for layer 2 evolved UE-to-Network relay (non-3GPP access)


Figure 5.1.1-4: Control plane radio protocol stack for layer 2 evolved UE-to-Network relay (non-3GPP access)

Traffic of one or multiple evolved ProSe Remote UEs may be mapped to a single DRB of Uu interface of the evolved ProSe UE-to-Network Relay UE. Multiple Uu DRBs may be used to carry traffic of different QoS classes, for one or multiple evolved ProSe Remote UEs. It is also possible to multiplex traffic of evolved ProSe UE-to-Network Relay UE itself onto the Uu DRB, which is used to relay traffic to/from evolved ProSe Remote UEs. How the mapping of the traffic between sidelink bearers and Uu bearers is done is up to the eNB implementation and the mapping is configured in evolved ProSe UE-to-Network Relay UE by the eNB. An adaptation layer over Uu is supported to identify the evolved ProSe Remote UE/evolved ProSe UE-to-Network Relay UE and the corresponding. 
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 details of this additional information are FFS.  The adaptation layer header is formatted as a PDCP header with a PDU type indicating that the contained PDU is for relaying.
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 is formatted as a PDCP header with a PDU type indicating that the contained PDU is for relaying.
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