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1 Introduction
Following RAN2#91 meeting RAN4 received a LS [1] where RAN4 was requested to discuss details of additional overheads to be included in the sidelink gaps. 
In the LS the following agreements were pointed out:

	· Gaps introduced for discovery transmitter and reception should apply to both inter-frequency and intra-frequency cases for connected mode UEs 
· eNodeB controls the gap configuration on a per UE basis 

· The gap created for discovery should take into account additional overhead (for synchronization and subframe offset) and interruption time for retuning.  The actual overhead and interruption time depends on RAN4 discussion. 
· The UE can request gaps for discovery reception and/or transmissions.  In the request the UE can inform the eNB of the subframes (corresponding of the timing of the serving cell) on which the UE needs gaps for transmission and/or reception.



The gaps which are pointed out in the LS refer to following RAN2 agreements [2]:

	Agreements on gaps:

· Gaps introduced for discovery transmitter and reception should apply to both inter-frequency and intra-frequency cases for connected mode UEs

· eNodeB controls the gap configuration on a per UE basis 

· The gap created for discovery should take into account additional overhead (for synchronization and subframe offset) and interruption time for retuning.  The actual overhead and interruption time depends on RAN4 discussion.

· The UE can request gaps for discovery reception and/or transmissions.  In the request the UE can inform the eNB of the subframes (corresponding of the timing of the serving cell) on which the UE needs gaps for transmission and/or reception.  FFS on what the transmissions subframes correspond to (all allowed transmission subframes or the subframes in which the UE intends to transmit).  FFS when the request is triggered. 


With abovementioned agreements and LS in mind, in this contribution we provide our view on what additional overhead the gaps may include. 
2 Discussion

Gaps are typically used by UEs in RRC CONNECTED state to perform measurements on inter-frequency and inter-RAT cells. Examples of such measurements are RSRP, RSRQ and PSS/SSS. 
(1) Gaps introduced for discovery transmitter and reception should apply to both inter-frequency and intra-frequency cases for connected mode UEs
The first agreement in the LS (1) is in line with typical RAN4 usage of gaps. In legacy operation gaps are not necessary for intra-frequency measurements or operation. But the gaps introduced for Rel-13 D2D are applicable for intra-frequency also because the sidelink operation may take place on that frequency.  
(2) eNodeB controls the gap configuration on a per UE basis 
The second agreement in the gap does not need any RAN4 discussed as it is already concluded that the gaps are on a per UE basis and is controlled by eNodeB.
(3) The gap created for discovery should take into account additional overhead (for synchronization and subframe offset) and interruption time for retuning.  The actual overhead and interruption time depends on RAN4 discussion. 
The third agreement in LS requires RAN4 to discuss the contents of said overhead. In our view the configured gap should include the following:

· Retuning time

· Measurement time

· Transmission/reception time

ProSe retuning time, i.e. time to retune receiver chain from being able to receive or transmit on WAN to ProSe is 1 subframe as per Rel-12 agreements. The gaps as agreed in RAN2 are necessary in order to support Discovery in multicarrier scenario. The network controlled gaps will avoid large number unpredictable interruptions on all configured carriers in both downlink and uplink. As a consequence, the WAN performance may be significantly impacted. 

In Rel-12 D2D operation eNB might not always know a-priori the resources which are intended for D2D. Therefore interruptions are unpredictable and may cause performance loss. It is noteworthy that the Rel-12 D2D operation is only allowed on single carrier from RAN4 perspective. Considering that Rel-13 D2D now introduces multicarrier operation, it is now necessary to make retuning time part of configured gap. This may imply that eNodeB becomes aware of the ProSe Rx/Tx pool and it knows in advance on what subframes ProSe reception/transmissions are expected and thereby unpredictable interruptions on WAN carriers are avoided or reduced.

· Proposal #1: The configured D2D Discovery gaps comprise retuning time. i.e. time to retune the receiver/transmitter frequency between WAN and ProSe.
It is a common understanding in RAN4 that the configured gaps can be used to perform measurement. In this case, the UE could use the gap to perform measurement on the sidelink instead of inter-frequency or inter-RAT. Examples of measurements are sidelink reference signal measurements. But UE could also measure PSSS/SSSS, which are used to perform synchronization, to detect other sidelink sources. Hence, synchronization and measurements are naturally part of the gap. 
· Observation #1: Overhead associated with gaps may include all type of sidelink measurement, including PSSS/SSSS.
In addition, ProSe UE could also perform transmission or reception of ProSe according to configured resources. These are also obviously part of the configured gaps and main motivation to use the gaps. 
It was also mentioned in the LS to discuss whether the over associated with gap include subframe offset. The subframes at the transmitter and receiver may be misaligned. For a synchronized network the misalignment could be around CP/2 while it could be up to 5 subframes for unsynchronized network. The discussion on whether gaps should take into account this misalignment is not new. Same question exists also in the case of gaps for cellular operation. Our view is on this question is that there is no need to consider subframe offset in gaps because when ProSe operation takes place between two UEs, they are already synchronized to each other meaning that the timing is already known.
· Observation #2: The configured D2D Discovery gaps may not include subframe offset.
3 Conclusions
We have analysed the LS from RAN2 [1] and addressed the question on overhead contents for D2D Discovery. Particularly it seems natural to include the synchronization and measurement time to the overhead. Given the significant impact on network performance interruption may cause in multicarrier scenario, it is essential to include the retuning time to the overhead associated with the gaps. Main observations and proposals from this paper are:
· Observation #1: Overhead associated with gaps may include all type of sidelink measurement, including PSSS/SSSS.
· Observation #2: The configured D2D Discovery gaps may not include subframe offset.
· Proposal #1: The configured D2D Discovery gaps comprise retuning time. i.e. time to retune the receiver/transmitter frequency between WAN and ProSe.
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