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1. Introduction
The following agreement and working assumption on Type1 discovery were made in RAN1#80bis meeting: 
Agreement:

· 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 

· Send LS to RAN2, CC: SA2, SA3, CT1 to inform them of this agreement

· Action: “Respectfully take RAN1 agreement into account in their work”

· Note: From RAN1 perspective, this doesn’t preclude a discovery payload above L1 > 232 bits

Working Assumption:

· 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.
This contribution discusses the remaining issues on supporting Type 1 discovery for partial and outside network coverage.
2. Discussions
One of remaining issues on Behaviour 2 is whether Rel-13 discovery UE transmits SLSS if it does not transmit Type 1 discovery message in a given discovery period. Considering the following Rel-12 agreements (marked with yellow), it can be found that for each discovery pool, Rel-12 discovery UE shall transmit SLSS only when it actually transmits a discovery in the discovery pool. In other words, if Rel-12 discovery UE decides not to transmit the discovery for a certain discovery period based on the configured transmission probability (p), it also doesn’t transmit SLSS for that discovery period. The same principle can be applied to Behaviour 2. By doing so, it can prevent Rel-13 discovery UE (which doesn’t have discovery message to transmit) from performing unnecessary SLSS transmission and also avoid excessive battery consumption. 

	Agreement:

· For in-coverage UEs, 

· For a discovery UE, for each discovery pool, the UE shall transmit D2DSS in the first subframe of the discovery pool if this subframe is in the D2DSS resource, or otherwise in the latest subframe of the D2DSS resource before the start of the discovery pool, if:
· the subframe does not conflict with cellular transmission from the UE perspective, AND
· FFS: the UE is not scanning for other D2DSS (details FFS), AND

· FFS other defined conditions, including e.g. UE capability, are satisfied, AND

· the UE transmits a discovery message in the discovery pool, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, OR all of the following conditions are satisfied: 

· an RSRP threshold for discovery D2DSS transmission is configured, AND

· if configured, the threshold is configured using SIB

· the threshold can take values {–infinity, -115 … -60 (increments of 5), +infinity}dBm 

· the RSRP value of the UE is less than the threshold, AND

· the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission.
Agreement:

· For Type 1 discovery

· For each discovery period, a UE transmits on a randomly selected discovery resource based on a transmission probability p that is configured as part of each Type 1 discovery resource pool, without considering resources which cannot be used 

· 0 < p ≤ 1
· p={0.25, 0.5, 0.75, 1}
· For each discovery period, the above decision to transmit or not applies to both the initial and any retransmission(s) of a discovery signal within the period


Proposal1: In case of Behaviour 2, Rel-13 discovery UE transmits SLSS every 40ms in each discovery period in which it actually transmits Type 1 discovery message.

Another remaining issue on Behaviour 1 and 2 is when Rel-13 discovery UE follows each behavior. For in-coverage Rel-13 discovery UE, it can be defined that eNB instructs it to follow one of two behaviors (by the predefined signaling). In case of Behaviour 2, two SLSS transmission triggering mechanisms (e.g., RSRP threshold, dedicated signaling) in Rel-12 can be also reused. To be specific, if SLSS transmission is triggered by either of the two, Rel-13 discovery UE transmits SLSS every 40ms in each discovery period in which it transmits Type 1 discovery. For out-of-coverage Rel-13 UE, Behaviour 2 can be defined as the default behavior. This is because Behaviour 2 can provide more opportunity to transmit SLSS, when compared with Behaviour 1. Here, a relatively frequent SLSS transmission can provide reliable SLSS detection performance even under a large frequency offset (e.g., among out-of-coverage Rel-13 UEs), and it can also be achieved by setting Type 1 discovery transmission probability (p) to ‘1’.
Proposal2: For in-coverage Rel-13 discovery UE, it can be defined that eNB instructs it to follow one of two behaviors (by the predefined signaling). In case of Behaviour 2, two SLSS transmission triggering mechanisms (e.g., RSRP threshold, dedicated signaling) in Rel-12 can be also reused. For out-of-coverage Rel-13 UE, Behaviour 2 can be defined as the default behavior.
Furthermore, in case of Behaviour 2, it also needs to discuss whether reserved bits of PSBCH are used in Rel-13. Since the number of the reserved bits is limited, it should be used for the essential synchronization purpose as discussed in [1]. Other information like relay UE’s resource information can be delivered via discovery message [2].  
3. Conclusion
This contribution discussed the remaining issues on supporting Type 1 discovery for partial and outside network coverage. The following proposals were made:
Proposal1: In case of Behaviour 2, Rel-13 discovery UE transmits SLSS every 40ms in each discovery period in which it actually transmits Type 1 discovery message.

Proposal2: For in-coverage Rel-13 discovery UE, it can be defined that eNB instructs it to follow one of two behaviors (by the predefined signaling). In case of Behaviour 2, two SLSS transmission triggering mechanisms (e.g., RSRP threshold, dedicated signaling) in Rel-12 can be also reused. For out-of-coverage Rel-13 UE, Behaviour 2 can be defined as the default behavior.
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