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1
Introduction
In RAN2#90 meeting [1], sidelink gap was introduced to enhance inter-carrier discovery performance for the non-dedicated transceiver case. RAN2#91 meeting [2] further made following agreements on the sidelink gap usage.

· 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.   

In this contribution, we would like to address above FFS issues on the details and triggers of sending sidelink gap request.
2
Sidelink gap request
As agreed in the last RAN2 meeting, sidelink gaps are introduced for both discovery transmission and reception and cellular communication is allowed to be interrupted in the uplink and downlink directions respectively, in the control of eNB. For discovery reception, when UE intends to receive discovery in the serving frequency and needs the sidelink gap to do that, UE just needs to send the gap request without indicating any subframes other than the frequency information. This is because that serving eNB has information of the serving frequency’s discovery reception pool and can configure the sidelink gap based on that. The gap request can be included in the SidelinkUEInformation message.

Proposal 1: UE does not need to indicate any subframes other than frequency information if it requests gaps for discovery reception on the serving frequency.
For inter-frequency discovery reception, as UE can only monitor the entire reception pool and has no clue on which exact subframes potential declaring UEs (no matter whether type-1 or type-2b discovery) transmit, it has no choice but to indicate the whole inter-frequency reception pool to the serving eNB. If eNB can accept the request, it would likely configure the sidelink gap based on the indicated reception pool.

Proposal 2: UE indicates the inter-frequency reception pool to the eNB if it requests gaps for discovery reception on that inter-frequency.  
On discovery transmission part, so far we have three options for UE to acquire discovery resources. 
· Option-1: requesting transmission resources to the serving eNB. 
· Option-2: reading SIB19 from the either serving eNB or inter-frequency eNBs.
· Option-3: using pre-configured resources.
With option-1, serving eNB is responsible for allocating dedicated resources to the UE and therefore eNB can also allocate gaps together with the resources if UE indicates the need for gaps. There is no need and also no way for UE to indicate any subframes in the gap request, but the gap request can be included in the same message of resource request.

Observation 1: no subframes can be indicated when UE requests transmission resources and gaps to the serving eNB. 
With option-2, UE acquires type-1 discovery transmission pool from SIB19 of either serving eNB or inter-frequency eNBs. When requesting gap to the serving eNB, as listed in RAN2 agreements, UE has two alternatives to indicate the resources.
· Alt-1: UE indicates all allowed transmission subframes 
· Alt-2: UE indicates subframes in which it intends to transmit
For Alt-1, all allowed transmission subframes can refer to the type-1 discovery transmission pool. And for Alt-2, subframes in which UE intends to transmit refer to those subframes UE autonomously selects to transmit discovery messages. With either alternative, it can be understood that this just provides assistance information to the eNB and it is up to the eNB to configure the sidelink gap. In general, eNB needs to take into account cellular traffic load, indicated discovery resources, some additional overhead (for synchronization and subframe offset) and interruption time for retuning, etc. With Alt-1, eNB is informed of the entire discovery transmission pool, and this seems to leave most flexibility to the eNB to work out the gap by coordinating internally among other factors. For example, if cellular traffic volume is light, eNB can configure the whole pool as the sidelink gap. In the case of heavy cellular traffic, eNB can choose to configure a subset of the pool as the sidelink gap and UE selects resources from the configured gap. With Alt-2, UE has already selected resources from the pool and indicates them to the eNB. In that case, eNB seems to have no choice but to configure the gap according to the indicated resources if it can accept the gap request, otherwise eNB will reject the request. It is noted that UE selected resources are usually some non-continuous subframes, configuring gaps on such non-continuous subframes may generate more interruption time for retuning, which RAN4 evaluation should be consulted. For two alternatives, we make following comparisons.

Table 1: comparison between Alt-1 and Alt-2
	
	Alt-1: indicate all allowed transmission subframes
	Alt-2: indicate subframes in which UE intends to transmit

	eNB’s flexibility to accept the gap request
	More room for eNB to find available subframes as the gaps which are not conflicting with cellular communication
	eNB may reject the gap request if eNB has to schedule cellular traffic in indicated transmission subframes 

	Gap configuration if gap request is accepted
	Configured to be the same as indicated subframes
	Configured to be the same as or a subset of indicated subframes

	Interruption time for retuning
	Could be small if gap can be configured on some continuous subframes
	Could be large as gap is configured on non-continuous subframes

	Triggers of sending gap request
	The first time UE reports the transmission pool and when UE detects transmission pool changes
	The first time UE selects resources and when UE selected resources change

	Modelling of resource selection and gap usage
	UE requests gaps and then selects resources from the configured gap
	UE selects resources and then requests gap


In light of above comparison, we think Alt-1 is a more favourable solution.
Proposal 3: for inter-frequency discovery transmission, UE indicates the inter-frequency discovery transmission pool in the gap request message to the serving eNB if SIB19 of serving eNB does not provide that pool; otherwise UE does not need to indicate the pool. UE sends the gap request the first time when it intends to perform discovery transmission and when it detects the inter-frequency discovery transmission pool has changed.
Proposal 3a: for intra-frequency discovery transmission, UE does not need to indicate the pool in the gap request message to the serving eNB if SIB19 serving eNB provides the pool. 
With option-3, when UE uses pre-configured resources and needs gap for discovery transmission on the Public Safety carrier, we understand the same two alternatives for option-3 can also apply here. With the similar reasons, we think UE should indicate all allowed/pre-configured resources in the gap request to the eNB.

Proposal 4: for inter-frequency discovery transmission, UE indicates all pre-configured resources in the gap request message to the serving eNB when it intends to perform discovery transmission on the Public Safety carrier.
3
Conclusion
In this contribution, we have discussed gap request issue for intra-frequency/inter-frequency discovery transmission/reception scenarios and have following proposals.
Proposal 1: UE does not need to indicate any subframes other than frequency information if it requests gaps for discovery reception on the serving frequency.
Proposal 2: UE indicates the inter-frequency reception pool to the eNB if it requests gaps for discovery reception on that inter-frequency.  
Proposal 3: for inter-frequency discovery transmission, UE indicates the inter-frequency discovery transmission pool in the gap request message to the serving eNB if SIB19 of serving eNB does not provide that pool; otherwise UE does not need to indicate the pool. UE sends the gap request the first time when it intends to perform discovery transmission and when it detects the inter-frequency discovery transmission pool has changed.

Proposal 3a: for intra-frequency discovery transmission, UE does not need to indicate the pool in the gap request message to the serving eNB if SIB19 serving eNB provides the pool. 
Proposal 4: for inter-frequency discovery transmission, UE indicates all pre-configured resources in the gap request message to the serving eNB when it intends to perform discovery transmission on the Public Safety carrier.
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