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1 Introduction
In RAN1#89, the following agreement has been reached on resource allocation and configuration for bidirectional UE-to-NW relaying aspect of the feD2D SI [1]:

	Agreement
· At least TDM multiplexing between PSCCH and PSSCH is supported from both the Relay and Remote UE transmission perspective.
Conclusion:
· Continue discussion including the impact on specification and possibility to reuse R12-R14 sidelink resource pool configurations

Agreement
· eNB can schedule sidelink transmission resource for Remote and Relay UE transmission by sending sidelink grant
· Relay UE can forward sidelink grant generated by eNB to Remote UE
Agreement
· Relay UE can control sidelink radio-resources used for transmission and reception by Remote UEs within sidelink resource pools which are configured by eNB
· FFS control signaling details
Agreement
· Sidelink SPS is studied in RAN1, and following enhancements are considered:
· eNB schedules sidelink SPS via relay UE forwarding for the remote UE linked with the relay UE.
· eNB schedules sidelink SPS for the remote UE linked with the relay UE.

· Relay UE schedules sidelink SPS for the remote UE linked with the relay UE.

Agreement
· For Relay UE assisted resource allocation, the following control signaling options are considered
· SCI
· Higher layer signaling (e.g. MAC CE)
· Companies are encouraged to provide more details on control signaling enhancements at RAN1#90



In this paper, we further discuss some details for relay UE assisted resource allocation.
2 Relay assisted resource allocation
In case of bi-directional UE-to-NW relay when remote UE has only one RX chain and it is tuned to sidelink then some of the basic operations for remote UE needs to be performed via relay UE. As agreed in RAN1 #89, relay UE assisted resource allocation is studied within this scope and further details were encouraged on the signalling aspects. 
2.1 Timing associated with sidelink grant

In legacy operation, if the UE receives the DCI with resource allocation from the eNB in subframe n, then the resource is for the subframe n+4. However, in case of relay assisted resource allocation eNB allocates the resources for remote UE and this information is relayed via a relay UE via sidelink. So, if done using DCI by the eNB, the n+4 needs to be relaxed/modified as the relay UE forwarding delay needs to be accounted.
The grant then needs to be applicable for n+T, where T can be either fixed in specification, or semi-statically configured by the eNB. When the relay UE forwards the grant to the remote UE, then it needs to indicate the time for which the sidelink grant applies. For example, assume eNB sent the grant (for remote UE) to the relay UE at subframe ‘n’, such that the grant applies to subframe ‘n+T’. The relay UE forwards the grant to the remote UE in subframe ‘n+X’ (i.e. transmits on the resource granted by the eNB for its own transmission). Then the remote UE needs to additionally indicate the time delay ‘Y’ after which the forwarded grant applies, s.t., n+X+Y = n+T.

Proposal 1: In case of relay UE assisted resource allocation by the eNB, the time applicability of the grant needs to account for the forwarding delay from relay to remote UE. 
Proposal 2: In case of relay UE forwarding the sidelink grant for remote UE, the relay UE should append the grant with the subframe for which the grant applies when forwarding to remote UE.
2.2 Forwarding the sidelink grant to remote UE

As agreed in RAN1 #89, two possibilities exist on signalling the sidelink grant to the remote UE. It can be either done using SCI with no associated data, or as MAC-CE as a part of SL-SCH data.
To avoid changes to SCI, we propose to use MAC-CE as the baseline.

Proposal 3: As a baseline design, assume that the relay UE forwards the sidelink grant to the remote UE using MAC-CE as a part of SL-SCH data. 

2.3 SPS resource allocation to relay UE

It context of SPS resource allocation by eNB, one enhancement can be further studied if the eNB can provide SPS resources to the relay UE to be used by both relay and remote UE. The relay UE can then take out resources from that SPS grant and assign to the remote UE (either one resource at a time, or a SPS grant).
Proposal 4: Further study the enhancement where eNB allocates sidelink SPS resources to the relay UE, and relay UE splits those resources among the remote UEs and itself.

2.4 Timing advance

In case of relayed link, the remote UE does not have a timing advance available from the eNB (no direct UL link between remote and eNB). For eNB assigned/assisted it is still desired to assign an appropriate timing advance for remote UE’s transmission for better coexistence with other UL transmissions.

One simplification for the wearable use case is that we can assume the remote and relay UE to be in close proximity (in terms of TA value). In that case, the relay UE can forward its own TA as configured by the eNB. It can be further studied if relay UE can further correct the timing advance based on some further sidelink measurements.
For the case of bi-directional relaying and when the remote UE uses relay UE as the synchronization source, this can be further simplified if SLSS transmitted by the remote UE uses UL timing. Thus, the TA value is incorporated in the SLSS timing itself and explicit signalling is not needed. 
Proposal 5: To enable remote UE to derive UL timing, support relay UE forwarding its own TA value to the remote UE via sidelink. 
2.5 SR and BSR transmission by remote UE
In case of relay assisted resource allocation, it is required to study how remote UE can request sidelink grant from eNB via relay UE.
Two options can be further studied:

· Option 1; Sidelink resources (SCI+Data) are granted during connection setup that the remote UE can use to send BSR. BSR can be sent either in SCI or as MAC-CE (preferred) associated with the data.

· Option 2: Resources and SR sequence is granted during connection setup that the remote UE can use to send SR. Some of the Sidelink resources can be repurposed to be used as SR resources. 

Proposal 6: Further study how remote UE can request sidelink grant from eNB via relay UE:
· Option 1: By transmitting BSR directly on sidelink resources granted during connection setup

· Option 2: By transmitting SR first to request for sidelink resources. 

3 Conclusion

In this contribution, we further discuss the signaling details for relay UE assisted resource allocation. 
(Sidelink grant)

Proposal 1: In case of relay UE assisted resource allocation by the eNB, the time applicability of the grant needs to account for the forwarding delay from relay to remote UE. 
Proposal 2: In case of relay UE forwarding the sidelink grant for remote UE, the relay UE should append the grant with the subframe for which the grant applies when forwarding to remote UE.

(Signaling to forward the sidelink grant to remote UE)

Proposal 3: As a baseline design, assume that the relay UE forwards the sidelink grant to the remote UE using MAC-CE as a part of SL-SCH data. 

(SPS resource allocation to relay UE)

Proposal 4: Further study the enhancement where eNB allocates sidelink SPS resources to the relay UE, and relay UE splits those resources among the remote UEs and itself.

(Timing advance for remote UE)

Proposal 5: To enable remote UE to derive UL timing, support relay UE forwarding its own TA value to the remote UE via sidelink. 

(SR and BSR transmission by remote UE)

Proposal 6: Further study how remote UE can request sidelink grant from eNB via relay UE:

· Option 1: By transmitting BSR directly on sidelink resources granted during connection setup

· Option 2: By transmitting SR first to request for sidelink resources. 
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