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1. Introduction

In RAN1 #80bis meeting, Type-1 discovery for partial and outside network coverage was discussed. Correspondingly, a couple of solutions to enhance SLSS transmission were raised and a working assumption is agreed as follows [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, FFS issues on SLSS transmission for discovery, particular public safety discovery, are further discussed. 
2. Discussion
· Whether the UE transmits SLSS if it does not transmit a discovery message in a given discovery period

Given PSDCH is applied to public safety discovery, including partial and out of coverage, the requirement of synchronization transmission is higher compared to R12 in-coverage cases. The main reason is the discoverer/discoveree UE may not be able to receive synchronization from network due to its working scenarios. Without the rough synchronization through network, it is hard for OOC Rx UE to be well synchronized with very sparse and few SLSS transmitted by in-coverage or OOC Tx UE, considering the minimum discovery period in R12 is 320ms. 
Another issue is that when the Rx UE is OOC, there is not a reference window for synchronization, i.e. Rx UE may monitor any possible resource to be initially synchronized. In public safety application, it would be good to reduce the seeking latency. That also requires a continuing transmission of SLSS. 
One concern is that continuing and frequently transmission of SLSS may lead to high power consumption and unnecessary interference to WAN traffic. When Tx UE is OOC, it is exactly the same as the case of R12 communication. When Tx UE is in coverage, it actually depends on how eNB controls those UEs and requirements from application of public safety. Firstly, it is desired that public safety discovery message can be transmitted quickly and reliably so that the period of discovery should be much reduced. Assuming the period can be reduced to be 40ms, even using R12 rule of synchronization in discovery, it is very similar to that of communication. Also, the in coverage UE may report its status to eNB, particularly when its discovery is premise of communication for public safety, e.g. UE-to-Network relay. When those candidate relay UE may not be interested to relay or its power cannot support this kind of transmission or eNB finds there are a number of relay UEs closed to each other which can work as synchronization source, eNB can control the behavior switch depending on these information. 
Proposal 1: When discovery UE follows behavior 2, the UE transmits SLSS every 40ms in its whole discovery period once there is discovery message transmitted in its discovery resource pool during this period.
· If reserved bits of PSBCH are used in Rel-13
Generally, there is no need to take reserved bits considering public safety discovery transmission and reception. Most parameter can be set aligned between in coverage and pre-configuration for OOC. Repetition number would be one exception since cells can have different configuration. However, any new parameters in reserved bits may lead to interference from/to R12 PSBCH. One solution is that repetition number is fixed for UEs transmitting public safety discovery. Also, even when repetition number is not known by receiving UE, it can independently decode each discovery message without any soft combination, which is also supported in R12. 
Otherwise, there should be new resource allocation for PSBCH with new contents in reserved bits, e.g. a dedicated resource pool/resource for this type of PSBCH. With that, some other parameters taken by PSBCH can become possible, e.g. when considering duplex for relay and remote UE transmissions, a proper remote UE Tx pool configured by eNB can be relayed by relay UE. Resource pool information can be taken by reserved bits if it can be indicated by pool index or taken by the whole PSBCH by that OOC receiving UE needs two synchronization resources for MIB-SL reception. Both would not change UE behavior in L1. The above possibility depends on the discussion of resource allocation for UE-Network relay no matter PC5-D or PC5-C is adopted. A companion paper regarding to resource allocation issue is [2]. 
Proposal 2: Determination on usage of reserved bits of PBSCH should be after discussion on resource allocation for UE-to-Network relay.
· When the UE follows each behavior
In coverage UE should be controlled by eNB. The control is possible to be dedicated since some public safety UE is ought to be connective to eNB, such as relay UE. eNB can configure period, offset and behavior to those UEs depending on UE status, positions, UE interest, channel quality load and etc. OOC UE shall always follow behavior 2. 
Proposal 3: Behavior switch of in coverage UE is controlled by eNB; OOC UE shall always follow behavior 2. 
3. Conclusion 
In this contribution, FFS issues on SLSS transmission for discovery are further discussed. Proposals are:
Proposal 1: When discovery UE follows behavior 2, the UE transmits SLSS every 40ms in its whole discovery period once there is discovery message transmitted in its discovery resource pool during this period.
Proposal 2: Determination on usage of reserved bits of PBSCH should be after discussion on resource allocation for UE-to-Network relay.
Proposal 3: Behavior switch of in coverage UE is controlled by eNB; OOC UE shall always follow behavior 2. 
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