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1 
Introduction
In the last RAN4 meeting, the inter-carrier sidelink operation (e.g. the gap overhead) was discussed. Accordingly, a WF to continue the discussion on the UE and eNB behavior for D2D gap configuration and inter-carrier D2D RRM requirements was agreed [1]. 
	· FFS on the expected UE and eNB behaviour for request and grant of  gaps for D2D operation on non-serving carrier, and whether and how it can be captured in the specification is FFS.


Therefore in this contribution we provide our further considerations on the impacts on RAN4 specification and UE behavior from inter-carrier D2D discovery gap configurations. 

2 
Discussion
In the last RAN2 meeting a LS to capture D2D gap configuration for inter-carrier D2D discovery was agreed [2]:

	Agreements on gaps

· Gaps are applicable for all configured cells of a UE.  

· A gap pattern consists of a period, offset, and a bitmap of configurable length N. Each bit in the bitmap corresponds to subframe on the serving cell (PCell).  

· The UE takes into account all associated overheads (retuning and RAN4 overheads) and incorporates them into the bitmap included in the gap request.  

· Each gap pattern will be either for rx or tx  

· Gap patterns are requested on per frequency basis discovery transmission and/or reception occurs.  The UE explicitly signals the frequency which the requested gap pattern are applicable for.  

· A gap pattern is provided to the UE and no associated frequency is signalled.   The ASN.1 signalling allows the eNB to signal multiple gap patterns.  

· Trigger for requesting gaps are left to UE implementation.   

· Whether the UE is allowed to send gap request can be configured via broadcast and dedicated signalled.  

· The UE prioritizes the RACH procedure over the sidelink gaps 

· The UE shall set the HARQ_FEEDBACK variable in the MAC to ACK if a transmission is made before the sidelink gap (to suspend the HARQ process similar to measurement gap)

· During transmission gap the UE prioritizes discovery transmission over any Uu UL transmission only when a conflict with discovery transmission including overhead occurs.

· Add in stage 2 the agreement capturing that the SL gap should not impact RAN4 measurement requirements.  


Generally from RAN4 perspective, when UE and eNB requesting or granting the D2D discovery gaps there is much difference with the inter-frequency measurement gap in Rel12. Regarding to these agreements above, the impacts on the measurement requirements and specifications due to the specific UE behavior when requesting the D2D discovery gap will be addressed from the several aspects below. 
· Gap patterns are requested on per frequency basis discovery transmission and/or reception occurs.  The UE explicitly signals the frequency which the requested gap pattern are applicable for.  

Whether the gap is requested (and granted) as a single pattern that applies to all frequencies where discovery transmission and/or reception should occurs or the request and grant be performed on a per frequency basis (on which discovery transmission and/or reception occurs) will make the different UE behaviors definitely. Eventually RAN2 agreed that the gap is requested (and granted) per frequency basis (on which discovery transmission and/or reception occurs) since it is beneficial to reduce signaling complexity. For example, since the D2D discovery configuration in the different frequencies could be quite different in terms of discovery pool offset, if only one D2D discovery pattern requested for all frequencies in which D2D discovery transmitting or receiving the overall signaling should be very complicated.
However we shall recognize that such “carrier-specific” gap will impact RAN4 specification since the inter-frequency measurement gaps in Rel12 is UE-specific so far. 
Fortunately, the feasibility of carrier-specific or cell-specific behavior was discussed in some Rel13 SI. Additionally given the fact that RAN4 has been studied “carrier-specific gaps” in Rel-13 and will be a work item until Rel-14, we can propose: 

Proposal 1: The new carrier-specific gap pattern for D2D discovery transmission and reception shall be defined in RAN4 also.
· Add in stage 2 the agreement capturing that the SL gap should not impact RAN4 measurement requirements.

RAN2 discussed that when a UE intends to perform inter-frequency/PLMN discovery then it follows legacy cell selection/reselection mechanism on that frequency (i.e. non-serving frequency). RAN2 also considered measurement requirements can be relaxed for non-serving frequency where discovery transmission is performed [2]. 
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Figure 1. Inter-carrier measurement with D2D discovery gap
In principle, UE can perform the inter-frequency measurement for both WAN and D2D carriers within the D2D discovery gap as shown in Figure 1. For the measurements on the carriers of WAN, the received PSS/SSS/DRS within a gap could be not less than these within a measurement gap in Rel12 if the longer D2D discovery gap is configured. That is the legacy measurement requirements for WAN inter-frequency measurement could be satisfied if the D2D gap pattern could include PSS/SSS/DRS every gap period. 
Observation 1: Whether the D2D discovery gap should not impact RAN4 legacy requirements for WAN measurements is up to the D2D discovery pattern configuration by the bitmap for the gap requesting. 

On the other hand, for the measurement on the carrier in which D2D discovery is performed, the minimum period include a D2D synchronization source(SLSS) is 40ms. That is the less measurement samplings (e.g. PSS/SSS and DRS) for D2D operation in comparison with WAN carrier measurement. Therefore the measurement delay and accuracy could be relaxed. And from the necessary D2D discovery operation scenarios, D2D discovery could be less sensitive to the mobility performance than usual WAN traffic.
Therefore, we can conclude that:
Proposal 2: The measurement requirements including the cell identification and measurement accuracy on the non-serving frequency for d2D discovery could be relaxed.
3 
Conclusion
In this contribution, further considerations on the overhead of inter-frequency D2D discovery gap are presented. In conclusion, the following observations and proposals can be drawn: 
Proposal 1: The new carrier-specific gap pattern for D2D discovery transmission and reception shall be defined in RAN4 also.
Observation 1: Whether the D2D discovery gap should not impact RAN4 legacy requirements for WAN measurements is up to the D2D discovery pattern configuration by the bitmap for the gap requesting.

Proposal 2: The measurement requirements including the cell identification and measurement accuracy on the non-serving frequency for d2D discovery could be relaxed.
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