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1 Introduction

This document gives a preliminary discussion and proposes some working principles for the delivery of traffic (both user data and signaling) to and from a wearable device via a UE-to-network relay.
2 Discussion
2.1 Relaying architecture
For this discussion, we assume an architecture similar to the one proposed in [2], as shown in Figure 1.
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Figure 1: Relay protocol architecture
Aligned with the proposals in [2], this paper considers that the data unit forwarded by the relay is a PDCP PDU.  (If a different sublayer were selected for relay forwarding, the proposals should still apply.)  The dashed “PDCP” entities shown in the relay UE perform some adaptation function as part of the relay, e.g. providing the needed interfaces to the RLC layer and re-routing the PDCP PDUs through the relay.
2.2 Radio bearers
The user traffic of the remote device(s) needs to be carried over some bearer of the relay UE.  Considering the need for flexible QoS and the general design principles, it makes sense for this to be DRB rather than SRB.

Proposal 1: User traffic of the remote UE is carried on a DRB of the relay UE.

In case there are multiple remote devices for a single relay, it could be natural to assign each remote device its own DRB.  However, with a limit of 8 DRBs for the relay UE, this solution could present a scaling problem because of consuming too many of the relay UE’s own DRBs.  It seems more flexible, and more compatible with multiple WD scenarios, to have different devices’ traffic multiplexed together in a single DRB for relaying service.

Proposal 2: User traffic of multiple remote UEs can be multiplexed together in one DRB of the relay UE.
Note that in case different relay UEs connect to different P-GW, they will still need separate DRBs due to the one-to-one mapping of DRBs to E-RABs.  This can’t be helped in the LTE architecture, but hopefully it is not a major restriction as collocated devices on the same PLMN might be expected to normally use a common P-GW.

In contrast to user data, RRC signaling for the remote UE could go on either DRB or SRB.  To maintain prioritization between signaling and data for the remote UE over the (relay UE’s) Uu interface, it may make sense to reuse the SRB for this purpose.

Proposal 3: RRC signaling of the remote UE goes on an SRB of the relay UE.
It needs to be discussed if the signaling always goes on SRB2, or if other SRBs should be used when appropriate (e.g. if signaling on the WD’s SRB1 should be forwarded on the relay UE’s SRB1, or on a new SRB specifically for RRC signaling relaying).
2.3 Routing mechanisms
Considering Proposals 2 and 3, a routing mechanism is needed to identify which device is the correct recipient of a PDU (either data or signaling).  Specifically, the relay UE (downlink) and eNB (uplink) need to demultiplex the PDUs received on the Uu, in the situation shown below.
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Figure 2: Demultiplexing of data for different remote devices
The adaptation layer can wrap the PDUs in a simple header that just provides an ID for the target device.  If the header is structured similar to the existing sublayer header (in this case the PDCP header), it minimizes special case processing effort for the relay UE and avoids the need to specify a new protocol for the adaptation layer.

Proposal 4: For identifying the remote UE, the adaptation layer uses an outer header on each relay PDU on the Uu link.

The details of structuring this header can be discussed.  Some aspects seem clear, e.g. the header would need to contain an indication of the concerned device ID.  A flag to distinguish remote UE data from the relay UE’s own data could also be needed, to allow re-use of the same DRB for non-relay purposes (this could be useful when data for the relay UE happen to have compatible QoS with a relay DRB).  It may be desirable to have backward compatible header formats, e.g. to define the outer PDCP header as a backward compatible extension to the current PDCP header format, to guarantee that legacy UEs that for any reason see such a header will safely ignore it.
3 Conclusion

This document promulgates the following proposals.
Proposal 1: User traffic of the remote UE is carried on a DRB of the relay UE.

Proposal 2: User traffic of multiple remote UEs can be multiplexed together in one DRB of the relay UE.
Proposal 3: RRC signaling of the remote UE goes on the appropriate SRB of the relay UE.
Proposal 4: For identifying the remote UE, the adaptation layer uses an outer header on each relay PDU on the Uu link.

A text proposal to TR 36.746 is included as Annex A.
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Annex A: Text Proposal
5.1.y Relaying architecture

The user data and signaling of the remote UE is sent according to the following principles:
· User data of the remote UE goes on a DRB of the relay UE.

· Signaling of the remote UE goes on an SRB of the relay UE.

· At least messages for remote UE SRB2 are sent on relay UE SRB2.

· Handling of SRB0 and SRB1 is FFS.

Transmissions of different remote UEs may be multiplexed together on the same DRB when QoS permits.  Messages of different remote UEs are multiplexed together on the relay UE SRB(s).  In cases of multiplexing, the remote UE is identified by an outer header on each forwarded PDCP PDU.  The format of the outer header is FFS.
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