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1 Introduction

In RAN1#78bis meeting, the definition of a D2DSS resource, its transmission periodicity, resource configuration and conditions in which D2DSS may/may not be transmitted for in-coverage and out-of coverage UEs are agreed in [1] (copied below for convenience). However, there were still a few fine details left FFS (red font text within the agreement below).
Agreement:

· For in-coverage UEs, 

· A maximum of 1 D2DSS resource (comprising a periodically occurring subframe in which D2DSS may be transmitted if the conditions below are satisfied (note that the eNB may reuse resources which are not used for D2DSS transmission)) can be configured per cell for in coverage UEs

· The D2DSS resource periodicity is: 

· The same for in-coverage and out-of-coverage

· Fixed to 40 ms in the specifications

· The D2DSS resource can be configured with a time offset with a granularity of 1 subframe

· The D2DSS resource offset of neighbour cells can be signalled in a SIB w.r.t. SFN#0 of the serving cell with a granularity of 1 subframe

· For a UE transmitting SA or D2D data, in each subframe in the D2DSS resource, the UE shall transmit D2DSS if:

· the subframe does not conflict with cellular transmission from the UE perspective, AND

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

· the subframe is within the SA or D2D data period in which SA or data is transmitted, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, AND/OR FFS other condition(s) are satisfied if the UE is not transmitting SA or D2D data within the SA/data period in which the subframe falls OR all of the following conditions are satisfied: 

· an RSRP threshold for communication 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.

· 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.

· Out-of-coverage UEs do not transmit D2DSS on more than 1 D2DSS resource

· 2 D2DSS resources are used for out-of-coverage

· FFS whether the locations are preconfigured, signalled or fixed in the spec w.r.t. DFN#0

In this contribution, we discuss the above FFS item on “other condition(s) are satisfied if the UE is not transmitting SA or D2D data within the SA/data period in which the subframe falls” and provide our proposal to resolve this FFS point.
2 Discussion
For in-coverage UEs not transmitting SA and D2D data within a SA/data period, a question was raised whether D2DSS should still be transmitted from certain/some of these UEs so that out-of-coverage D2D transmissions can be synchronised to the in-coverage WAN/D2D timing to minimise the interference impact to the in-coverage WAN/D2D operation. Generally, these interferences can be categorised into the following 3 different cases:
Case 1 (FDD): Out-of-coverage D2D transmissions interfere with D2D reception of in-coverage UEs (for both partial and full overlapping subframes) and/or when D2D resource pools are not aligned.
Case 2 (FDD): Out-of-coverage D2D transmissions (possibly) interfere with WAN reception at eNB (e.g. small cell eNBs placed near macro cell edge).
Case 3 (TDD): Out-of-coverage D2D transmissions interfere with D2D and WAN reception of in-coverage UEs, even when the same TDD UL/DL configuration is used for both in- and out-of-coverage.

Noted that these interference cases exist only for PS networks where the same carrier frequency (from PS spectrum band) is used for both in-coverage and out-of-coverage. Hence this rules out the case when a PS UE roams on a commercial network. 
By transmitting D2DSS from in-coverage UEs, even when they do not have any SA or data to transmit, the signal serves as a timing reference for the out-of-coverage UEs who are near a PS network’s cell edge. Following the agreement made in RAN1#78bis that is captured in Section 1 of this contribution, one obvious triggering condition for the in-coverage UEs would be to detect and measure interfering D2D transmissions coming from out-of-coverage UEs and that the received power is greater than a configured threshold, as proposed in [2]. Although in principle the motivation and the proposed triggering condition seems reasonable, however, it contradicts to the logical structure (AND’s and OR’s) in the current agreement. At the same time it would be good to make the whole agreement more readable by having a separate bullet to capture triggering conditions for UEs not transmitting discovery, SA and/or D2D data. Therefore it is proposed to update it according to the following. Note that the differences to the existing agreement are captured by the change marks.
· For in-coverage UEs, 

· For a UE transmitting SA or D2D data, in each subframe in the D2DSS resource, the UE shall transmit D2DSS if:

· the subframe does not conflict with cellular transmission from the UE perspective, AND

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

· the subframe is within the SA or D2D data period in which SA or data is transmitted, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, AND the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission, OR 
· all of the following conditions are satisfied: 

· an RSRP threshold and incD2DSS threshold for communication D2DSS transmission is configured
· 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 received power of D2DSS from in coverage by the UE is less than the incD2DSS threshold
· 
· For a UE not transmitting SA, D2D data and/or discovery, in each subframe in the D2DSS resource, the UE shall transmit D2DSS if all of the following conditions are satisfied:

· A oocD2DSS threshold to trigger 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 received power of D2DSS from out of coverage by the UE is more than the threshold
· RSRP, oocD2DSS and incD2DSS thresholds are to be configured independently.
· FFS: Definitions for received D2DSS power measurement and UE behaviour on detecting the power over/below threshold.
3 Conclusion

In this contribution, we discuss the above FFS item on “other condition(s) are satisfied if the UE is not transmitting SA or D2D data within the SA/data period in which the subframe falls” and provide our proposal to resolve this FFS point.
Proposal: It is proposed to adopt the changes in Section 2 to the agreement made in RAN1#78bis on the triggering conditions under which an in-coverage D2D UE should transmit D2DSS.
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