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1
Introduction

At the RAN1#80bis meeting the work on Enhanced LTE Device-to-Device Proximity Services was started and there was discussion on an enhanced Discovery for partial and outside network coverage.  There was some good progress made and in particular there was this agreement on the physical channel that should be used [1]:
· For partial and outside network coverage discovery, PSDCH transmission is supported when PSDCH resources are (pre)configured.

· Relevant discovery pool parameters are preconfigured for out of coverage operation

· Details FFS

· The transport block size on the PSDCH is 232 bits (excluding 24 CRC bits) both for in and out of coverage operation 

· …
· Note: From RAN1 perspective, this doesn’t preclude a discovery payload above L1 > 232 bits
There was also a working assumption on the synchronisation channel [1]:
· A Rel-13 UE transmitting Type 1 discovery follows one of the following two SLSS transmission behaviours if it transmits SLSS:

· Behaviour 1 (Rel-12 behaviour): The UE in each discovery period transmits SLSS in subframe n determined by Rel-12 behaviour. 

· Behaviour 2: 

· UE in each discovery period in which UE transmits discovery, transmits SLSS every 40ms.

· FFS whether the UE transmits SLSS if it does not transmit a discovery message in a given discovery period. 

· Actual SLSS transmission is subject to other Rel-12 conditions such as WAN prioritization

· The UE also transmits PSBCH in the same subframe of SLSS transmission.

· Same content as PSBCH for Rel-13 communication UEs is used

· FFS if reserved bits of PSBCH are used in Rel-13

· FFS when the UE follows each behaviour.

· It is not intended that the synchronization operation of an out of coverage receiving UE is changed from Rel-12 procedure for detecting another SyncRef UE.
In this contribution we consider some of the remaining FFS issues for the enhanced Discovery in partial and outside network coverage.  These include synchronisation, the physical discovery channel, discovery message contents and the discovery procedure.
2
Discovery for partial and outside network coverage
2.1
Synchronisation signals and channels
Regarding transmission of the SLSS there are two possible behaviours identified in the working assumption shown in Section 1, which were made for a Release-13 UE transmitting Type 1 Discovery messages [1].  In behaviour 1 the UE transmits SLSS according to Release-12 definitions.  For behaviour 2 the SLSS is transmitted every 40ms and the PSBCH is also transmitted in the same subframe.  It has been left as FFS when the UE should adopt each of these identified behaviours.  However all other aspects of the SLSS should remain the same as those specified in Release-12.  
Note that in order for Discovery to work in the partial coverage scenario it is necessary that the synchronisation be more like the Release-12 Communication.  It must also be taken into account that it is possible for Release-13 Discovery to be operating in a cell where there are no UEs participating in Release-13 Communication. The Communication synchronisation and the sidelink broadcast channel were designed to operate in a similar partial coverage scenario and so we propose that for in-coverage UEs the Release-13 UEs should use behaviour 2.  For out-of-coverage UEs the synchronisation can be based on Release-12 Communication methods.
Proposal 1:  The in-coverage Release-13 UEs should use synchronisation behaviour 2, i.e. transmit SLSS and PSBCH with a period of 40ms.  The out-of-coverage Release-13 UEs should use Release-12 Communication synchronisation.
2.2
Physical discovery channel
An agreement has been made that PSDCH transmission is supported when PSDCH resources are (pre)configured for partial and outside network coverage Discovery [1].  Moreover the transport block size on the PSDCH is 232 bits for both in and out-of-coverage operation.  Implicit in this agreement is that all other aspects of the physical design of the PSDCH are identical to the Release-12 design.  However we propose that this be made explicit as follows:
Proposal 2:  The Release-13 PSDCH design used in the partial and outside network coverage scenarios should be identical to the Release-12 PSDCH design.
2.3
Discovery message contents

The possible contents of the discovery message have been discussed in a previous contribution [2].  The contents identified were based on the suggestions in the SA2 document TR 23.713 [3].
In addition it was proposed that a very few bits could be added to the discovery message to indicate a “relay quality metric”.  This would be useful in the case where the remote UEs choose the relay UE themselves autonomously.  The quality metric is calculated locally at the relay UE and gives an indication of how good a relay the UE believes itself to be.  This can be used together with the PC5 quality measurement in order that an remote UE can select a suitable relay.  The relay quality metric can be based on factors summarised in a companion contribution [4].  For example the factors can include UE velocity, position in the cell and battery charge state.  A convenient place to add these bits would be to the Status/maintenance flags in the Discovery message.
Proposal 3:  The “Status/maintenance flags” field in the Discovery message can include a relay quality metric indicating how good a relay the UE believes itself to be. 
One more potential addition to the contents is a bit to indicate that a remote UE is seeking a relay UE as described in the next section.
2.4
Discovery procedure

A remote UE may be seeking a relay UE but find that there are no Discovery relay announcements being transmitted in the area.  Although there may be suitable UEs nearby which are in coverage they may not have actively assumed this role yet or been given permission to take this role.  A mechanism is required such that a remote UE can prompt nearby relay-capable UEs into either assuming this role or requesting permission from the eNode B to take the role.  Since both Model A and Model B Discovery are supported then the bit would have to be included in all relay discovery messages that the remote UE can send.
Proposal 4:  The Solicitation and Announcement Discovery messages can be used by an out-of-coverage UE to prompt an in-coverage, relay-capable UE to assume the role of a UE-to-Network relay.  This may require that the UE obtain permission from the network first.
3
Conclusion 
In this contribution we have we considered some of the remaining FFS issues for the enhanced Discovery in partial and outside network coverage.
In conclusion the following observations and proposals are made:
Proposal 1:  Both the in-coverage and out-of-coverage Release-13 UEs should use synchronisation behaviour 2, i.e. transmit SLSS and PSBCH with a period of 40ms.

Proposal 2:  The Release-13 PSDCH design used in the partial and outside network coverage scenarios should be identical to the Release-12 PSDCH design.

Proposal 3:  The “Status/maintenance flags” field in the Discovery message can include a relay quality metric indicating how good a relay the UE believes itself to be.

Proposal 4:  The Solicitation and Announcement Discovery messages can be used by an out-of-coverage UE to prompt an in-coverage UE to assume (directly or indirectly) the role of a UE-to-Network relay.
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