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1 Introduction

At RAN2#95bis and in the following email discussion, it was agreed that the protocol stack for L2 UE-to-network relaying may include an adaptation layer.  This document addresses the functions of this layer related to identifying devices and bearers.

2 Discussion
The adapter layer residing between PDCP and RLC needs to achieve the following things:
· Routing of data and signalling to/from the correct WD;
· Potentially, identification of the bearer on which the transmission should be considered to be sent.
The need for the first should be clear; the second may be less so.  For an example where it would be needed, consider the situation where a WD has two logical DRBs (belonging to its fictitious RRC connection over the indirect path) multiplexed together on one bearer of the Uu link, as in Figure 1.
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Figure 1: Multiplexing of DRBs for the WD

On both the Uu and the short range link, there is a need to distinguish the data from DRB1 (green) and from DRB2 (red).  The WD/eNB need this distinction in order to route received packets to the correct data flow; the relay UE may also need visibility e.g. in case DRB1 and DRB2 have different QoS and should be prioritised for forwarding.
However, it is not obvious if this situation would occur in reality.  The network could configure the mapping of WD bearers to relay UE bearers in such a way that no ambiguity is possible, i.e. a single WD never has different bearers multiplexed together on Uu.  It may need to be discussed if this scenario is supported; otherwise it should be possible to avoid explicit indication of the bearer.
Proposal 1: Both the Uu and short range interfaces have an adaptation function in the relaying architecture.

The exact behaviour of the adaptation to short range interface depends on the underlying technology.  On Uu, it is clear that the adaptation layer needs to identify the WD and also the bearer identity.

Proposal 2: On the Uu interface, the adaptation layer adds to each packet at least a WD identity.

As discussed above, a bearer ID would also be needed in case ambiguity was possible, i.e. if different bearers (SRBs and/or DRBs) of the same WD could be mapped to the same Uu DRB.  This would be a possibility if it were necessary to conserve Uu DRBs of the relay UE, or if a technology could be used in the short range link without the ability to separate bearers implicitly (e.g. different logical channels of PC5, or different L2CAP channels of Bluetooth).
For the data transmitted over the short range interface, considering that the WD’s layer 2 ID will be added by the respective protocol layer of the short range interface and used to address the WD (e.g., for the UL data transmitted over PC5, the WD’s layer 2 ID will be included in the MAC PDU), there is no need to add the WD’s ID in each packet generated by the adaptation layer.
Proposal 3: On the short range interface, the adaptation layer conveys for each packet the corresponding bearer ID.  Whether this information is by adding to the PDCP PDU or by mapping to a structure of the short range interface itself could depend on the short range technology.
Proposal 4: On the short range interface, the WD is identified by its layer 2 ID (Source/Destination Layer 2 ID for PC5, and MAC address for non-3GPP). No need to add WD ID in the adapter layer over short range interface.
As agreed in RAN2#95bis, the relaying behaviour transfers PDCP PDUs.  The natural way to achieve Proposals 2 and 3 is to add header information to each PDU as shown in Figure 2. 
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Figure 2: Header information to deliver PDCP PDUs through the relay

In addition, based on proposal 2 and proposal 4, the relay UE needs to perform a mapping between the WD ID used over the Uu interface and the WD’s layer 2 ID used over the short range interface. For the UL data received from a WD, the relay UE can obtain the WD’s layer 2 ID in a manner dependent on the short range RAT (e.g., for PC5, the source layer 2 ID is included in the MAC PDU). Then based on the mapping between this layer 2 ID and the WD ID over Uu interface, the relay UE will include the WD ID that can be recognised by the eNB in the data transmitted over the Uu. For the DL data received from the eNB, the relay UE does the mapping in another direction, i.e., mapping the WD ID to its layer 2 ID. As for which kind of ID (e.g.,C-RNTI or a local “1 through N” type ID) is used as the WD ID over Uu interface can be FFS.
Proposal 5: When receiving data from either WD or eNB, the Relay UE performs a mapping between the WD’s layer 2 ID used over the short range interface and the WD ID used over the Uu interface.
In theory the added header on each PDU (as shown in Figure 2) could be of any format desired.  However, for simplicity and robustness it seems desirable to have it resemble the existing PDCP header.  This means that relaying support would have impact on the PDCP specification, but it saves the difficulty of defining a new protocol specific to the adaptation layer.  Furthermore, it means that the same PDCP handling in the relay UE could be applied to relay traffic and traffic for the relay UE itself, i.e. traffic for the remote UE(s) and the relay UE can be multiplexed together on the same Uu DRB, as shown in Figure 3.
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Figure 3: PDCP handling of both relayed and non relayed PDUs
Proposal 6: The added fields in the adaptation layer can be formatted as a PDCP header.

Proposal 6 means that the header could reclaim a reserved PDU type to mean “relayed data”, thus rendering the format backward compatible (i.e. invalid for legacy PDCP implementations, appearing as a reserved value).  The WD and DRB identities, with any other fields identified as necessary, could then follow in an appropriate format, followed by the original PDCP PDU, as in Figure 2.
3 Text proposal
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, relaying is performed above RLC sublayer.  
On the short range interface, the evolved Remote UE is identified by its Layer 2 ID, i.e., Source/Destination Layer-2 ID for PC5 and MAC address for non-3GPP access. On the Uu interface, the evolved Remote UE is identified by an ID that is configured by the eNB. When receiving data from either the evolved Remote UE or the eNB, the evolved Relay UE performs a mapping between the evolved Remote UE’s Layer 2 ID used over the short range interface and its associated ID used over Uu interface.
An adaptation layer over Uu is supported to indicate to the receiver of a relayed PDCP PDU the associated ID of the evolved Remote UE used over Uu interface and a bearer ID for the PDU.  These fields are constructed as a PDCP header prepended to the PDU.
An adaptation layer over the short range interface is supported, to indicate to the receiver the bearer ID for the PDU.  It is FFS if this information is explicitly indicated or implicitly via a mapping to channels of the short range RAT. 
5.1.2
Protocol enhancements

The PDCP protocol is enhanced to include a PDU type for “relayed data”.  A relayed message PDU includes an ID for the evolved Remote UE, a bearer ID for the PDU, and the original relayed PDU.  The exact formats of the new fields are FFS.
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