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1. Introduction

During RAN2#91bis it was agreed to have an email discussion on gap configuration and UE behaviour during gaps.
	[91bis#32][LTE/D2D] Gap configuration (Qualcomm)

-
Discuss and conclude on UE behaviour during tx gaps, the gaps request and configuration format for rx/tx, gap request triggers and whether the request is per active cell.

-
Intended outcome: Email discussion report to next meeting


2. Discussion
2.1 UE Behaviour during Transmission Gap
During RAN2#91bis UE behaviour during transmission gap was discussed. The following two options were considered [1]:
Option 1) the UE prioritize the Uu UL transmission during the gap except for PUCCH and SRS (in which case discovery transmission is prioritized)
Option 2) the UE prioritizes discovery transmission over any Uu UL transmission only when a conflict with discovery transmission occurs
Note that the loss in WAN throughput due to Option 2 is limited to number of discovery transmissions in a discovery period. In case of Option 1 if reception gaps occur along with transmission gap then UE will not be able to receive PDCCH.
	Company 
	Question 1: What is the UE behaviour during transmission gap?

	
	Option
	Detailed comments

	Qualcomm
	2
	Option 2 is more inline with idea of gap. If eNodeB does not want UE to skip uplink transmissions then it can always not grant the gap. 

	Kyocera
	2
	We think it’s simpler to align with the existing measurement gap defined in Annex A of TS 36.321. Also, there should be no concern with Option 2 since the serving cell can control/deconfigure the sidelink gap as agreed in RAN2#91/RAN2#91bis. 

	LG
	2
	Prefer option2 due to its simplicity. 

For option2, it should be discussed whether we are now agreeting that UE is mandated to prirotize the discovery tx or that UE is just allowed to prioritize the discovery tx. Our preference is to agree in a way that “UE is allowed to prioritize”… unless serious testability issue is identified. 

	ZTE

	1
	Uplink transmission includes two cases: retransmissions and new data transmission, related to uplink grant received just before discovery transmission is going to occur.

For the second case, option 1 offers the flexibility to the network to schedule Uu traffic during the gap, if the network really thinks the incoming uplink data is of high priority. On the other hand, if the network thinks the Prose discovery transmission is important, the network would not schedule any uplink grant during the gaps.

Therefore, we slightly prefer option 1 since it offers higher flexibility for the network.

	Ericsson
	1
	We have a slight preference for option 1 since it implies a bit more network control. However we are also fine to accept option 2), since in any case discovery is prioritized only in the subframes which are actually selected by the UE for discovery transmission.

	CATT
	2
	The eNB could always choose to de-configure the Gap if it wants to in case of emergency case.

	Nokia Networks
	2
	Prioritizing discovery transmission is the intention why we introduce transmission gap. This rule does not casue more complexity for both UE and eNB’s behaviors. If network likes to prioritize Uu UL transmission, it can always de-configure the transmission gap.

	Xinwei
	2
	We prefer option 2 for simplicity.

	Coolpad
	2
	Agree with Qualcomm and CATT.

	ITL
	2
	We also think that option 2 is align with motivation to introduce Tx gap and eNB can control Tx timing of Uu to avoid collision between Uu UL Tx and gap including retransmission for UL. If the eNB detects performance degradation is serious, de-configuration of the transmission gap would be done by eNB.

	Samsung
	2
	TX gap is explicitly configured by the eNB. So discovery should be priortised over Uu transmission during TX gap.

	Intel
	2
	The eNB may configure gaps and UL grants to avoid conflicts based on UE’s report of the full transmission pool; however, to reduce UE complexity in retuning RF chain to deal with discovery transmission and Uu transmission during gap, it is better to allow only discovery transmission when there is conflict.   

	ETRI
	1
	Uu operations should be prioritized for WAN performance and eNB’s de-configuration needs additional signaling.

	InterDigital 
	1
	Option 2 is simpler, however Option 1 provides more flexibility to the network.  In the case of frequent transmission gaps, Option 1 is important as it would allow the network to provide frequent transmission gaps while having the possibility to sometimes override the gaps (when really needed).  However, if the gaps are expected once per second then Option 2 would be sufficient. 

It seems that with option 2 the UE behavior would be somehow unpredictable as sometimes the UE would skip the Uu (e.g. when discovery messages are being transmitted) and sometimes it wouldn’t (e.g. when no discovery transmissions are occurring).  We think that a predictable behavior from the eNB perspective would be more desirable.  

	Huawei/HiSilicon
	1
	We also think that option 1 is more aligned with our previous agreements of prioritizing WAN performance


Number of companies supporting:

Option 1: 5
Option 2:  10
Rarpporteur’s Comment: There is a majority of companies that are supporting Option 2. Based on this we make the following proposal.

Proposal 1: During transmission gap the UE prioritizes discovery transmission over any Uu UL transmission only when a conflict with discovery transmission occurs.
During RAN2#91bis transmission gap request was also discussed. The following two options were considered [1]. 

Option 1) Transmission gap is requested only for sub-frame(s) on which the UE plans to transmit discovery. 

Option 2) Transmission gap is requested for the full transmission pool by the UE

For Type 1 discovery, where transmission subframe is randomly selected in every discovery period Option 1 will lead to excessive signalling. 
	Company 
	Question 2: What is UE behaviour for requesting transmission gap?

	
	Option
	Detailed comments

	Qualcomm
	2
	Option 2 is a clean solution which minimally impacts user throughput while avoiding excessive signaling for Type 1 discovery. As indicated in response to Question 1 that discovery transmission is prioritized over any Uu transmission only when there is conflict in a subframe. If there is no conflict discovery transmission and Uu transmission in a subframe UE can perform Uu transmission even during the transmission gap. With this approach transmission gap request signaling becomes simpler without much impact to Uu UL.

	Kyocera
	2
	We share the rapporteur’s concern regarding Type 1 discovery with Option 1. We also think Option 2 may reduce signalling overheads from gap requests from other UEs since the serving cell will have full knowledge of transmission pool on that frequency once a UE informs of it. It is FFS whether the serving cell needs to indicate whether it has already received the latest version of neigbhbour’s Tx pool information. 

	LG
	2
	Option1 will result in either of restriction on randominzed resource selection or excessive signaling overhead due to gap request upon every discovery period. So this option is not preferred. 

	ZTE
	2
	In our understanding, option1 (gaps only for the subframes in which the UE intends to transmit) is hard to be supported. Type 1 resource allocation allows the UE to randomly select the resource for discovery announcement within each discovery period. That is, the relative positions of the subframes selected by the UE change from time to time. Therefore the UE has to send its gap request repeatedly per discovery period and then wait for the corresponding gap configuration from the eNB. This may lead to a lot of signaling overhead. And if a short discovery period is configured, it is likely that the gap could not be configured in a timely manner. It is then suggested that the UE informs the eNB about all allowed transmission subframes.

	Ericsson
	2
	Since option 2) seems to be simpler and implies less signalling overhead we are fine with it.

	CATT
	1
	Option 2 may result in unnecessary throughput loss for Uu, since the gap is configured for the full transmission pool and the probability of conllision between Uu and PC5 is increased. Furthermore, the gap is configured irrespective of the number of discovery messages, which results in low efficiency.
If the number of discovery messages does not change much, the UE may not need to re-select the transmission resource in each period with option 1. The gap configuration could be reused until eNB change the gap configuration, which could avoid unnecessary signaling overhead.

	Nokia Networks
	2
	With full transmission pool indicated, eNB can have better flexibility in configuring transmission gap and scheduling Uu UL transmission. We also agree with rapporteur that option 1 will cause excessive signaling.

	Xinwei
	2
	We prefer option 2 because the gap configuration can be controlled by the eNB and avoid excessive signalling.

	Coolpad
	2
	Option 2 is preferred due to the simplicity.

	ITL
	2
	Option 2 is more simple and flexible.

	Samsung
	2
	Reduced signaling overhead

	Intel
	2
	We are fine with option 2 and agree that this option is better in reducing excessive signalling that may ensue with option 1. 

	ETRI
	2
	Option 2 would be a straightforward approach for gap configuration and Uu operation can be supported by Question 1 (Option 1).

	InterDigital
	2
	Option 2 is simpler.  One question we have is whether this question is applicable to the request only or to the gap grant configuration as well?  We think for the request, the tx pool should be provided to the eNB, but the gap grant configuration should be discussed separately.   The gap grant configuration should only provide subframes in which the UE can transmit discovery (obviously taking into account the interruption discussion)

Should we also discuss the conditions for which a gap is requested by the UE?  For example consider the scenario in which the serving eNB is already aware of the tx pool used in the other frequency (e.g. it has provided it to the UE via SIB19 or dedicated signaling)?  Are we expecting the UE to request gaps for this case?

	Huawei/HiSilicon
	Depends on the agreement for question 1
	If option 1 is agreeable for question 1, then option2 seems acceptable for question 2. However, if option 2 is agreed for question 1, then there could be a significant performance impact to Uu. Hence option 2 seems difficult in this case. 


Number of companies supporting:

Option 1: 2
Option 2:  13
Rapporeur’s Comment: There is a clear majority of companies that are supporting Option 2. Based on this we make the following proposal.

Proposal 2: Transmission gap is requested for the full transmission pool by the UE.
2.2 Gap Request & Grant Configuration
During RAN2#91bis gap configuration was also discussed. The first issue to consider is are the gaps requested and granted for each activated cell for a UE or are they requested and granted for all activated cell. Note that according to Release 12 behaviour the interruptions for retuning apply to all activated cells.

Option 1) Gaps (except interruptions) are requested and granted on an activated cell basis for a UE.

Option 2) Gaps are requested and granted on for all activated cells for a UE.

	Company 
	Question 3: What is relationship between gaps (except interruptions) requested and granted and activated cells?

	
	Option
	Detailed comments

	Qualcomm
	1
	Option 2 will lead to unnecessary loss in system level throughput. If a UE has two active cells and the RF chain of one of them is used for discovery it may be feasible for WAN communication to continue on the other cell. Of course due to RF contraints gap may be needed for both the active cells. However it is good to have the flexibility to avoid unnecessary waste.

	Kyocera
	2
	We think it’s simpler to follow Option 2, as long as the grant is depicted with a single subframe pattern (related to Question 4). Also, it’s rather aligned with the existing measurement gap specified in section 8.1.2.1 of TS 36.133. 

	LG
	2
	Our initial preference is option2 due to its simplicity, even though we are still under investigation of its impact of each option. 

	ZTE
	1
	With option1, both the eNB and the UE may clearly know which gap is for which activated cell and thus perform WAN scheduling and ProSe transmission respectively on corresponding activated cell without potential throughput loss. 

	Ericsson
	1
	We have slight preference for option 1 since as already mentioned it looks more efficient from throughput perspective. However, we recognize that RAN4 is only studying UE-specific gaps in Rel-13. Therefore, RAN4 should have the last word on the feasibility of this behavior in Rel.13.

	CATT
	1
	It’s beneficial to schedule Uu on the carriers on which PC5 and Uu could be operated simultaneously.

	Nokia Networks
	2
	Having gaps on all activated cells for a UE is simple for both UE and eNB, as we agreed UE-specific gaps until Rel-12.

	Xinwei
	2
	Agree with option 2 for simplicity. We did not see the benefit of the option 1.

	Coolpad
	1
	We think it is better to configure gap on per-cell basis as long as there is no concern from RAN4.

	ITL
	-
	Before the decision, we have to check with RAN4.

	Samsung
	2
	Agree with Nokia Networks.

	Intel
	2
	We think it’s simpler to follow option 2 and it is aligned with the existing measurement gap handling. Besides, we wonder if the activated cell here is referring to serving carrier or configured carrier.

	ETRI
	1
	Option 1 would reduce side effects caused from gap operation.

	InterDigital
	2
	We agree that Option 1 would be more efficient from a throughput perspective.  However, the ability to apply gaps to one activated frequency and not the other are quite dependend on UE capabilities and operating bands/frequencies of activated cells and discovery frequency.  Therefore it would be quite complex to determine when this can be performed and RAN4 would have the final word on this.

	Huawei/HiSilicon
	
	It seems that option 1 would be more desirable from a performance perspective. However, it is not entirely clear that the potential performance gain would justify the additional complexity. Therefore, it may be prudent to wait for input from RAN4 before making a final decision on this question


Number of companies supporting:

Option 1: 6

Option 2: 7
Rapporteur’s Comment: Companies are roughly split on this issue. Based on this we make the following proposal.

Proposal 3: Discuss further whether gaps (except interruptions) are requested and granted on an activated cell basis for a UE or across all activated cells.
Another issue that needs discussion is that 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 should the request and grant be performed on a per frequency basis (on which discovery transmission and/or reception occurs).

Option 1) Gaps are requested and granted on a per frequency basis on which discovery transmission and/or reception occurs.

Option 2) Gaps are requested and granted as a single pattern across all frequencies on which discovery transmission and/or reception occurs.
	Company 
	Question 4: What is the relationship between gaps requested and granted and frequencies on which discovery transmission and/or reception occurs?

	
	Option
	Detailed comments

	Qualcomm
	1
	Option 1 allows flexibility in requesting gaps. If we combine all gaps (as per option 2) in one single pattern then request signaling can become complicated as there can be quite a big difference between discovery pool offsets of two frequencies.
Option 2 will again lead to unnecessary loss in system level throughput. Depending on the RF constraints it may be possible for an active cell to continue with WAN communication simultaneously with D2D discovery on one frequency but not another one.

	Kyocera
	1 for request, 
2 for grant
	Regarding the request, we think the UE informs the serving cell of either its interest or resource pool configuration per frequency basis. FFS on whether it should be per cell basis and whether it should be configured in SIB19, e.g., discInterFreqInfo-r13. We assume it’s a similar concept to the existing measurement reporting, e.g., MeasResultListEUTRA in MeasResults based on maxReportCells in ReportConfigEUTRA. 

Regarding the grant, we think the UE should be configured with a single pattern as the sidelink gap, which will allow the UE some flexibility when it decides actual transmission (and reception) frequency, especially in case of Type 1 discovery announcements. Also, it’s simpler to align with the existing measurement gap specified in section 8.1.2.1 of TS 36.133.   

	LG
	2
	We share the view with Qualcomm that the option2 is not optimal. 

However we can accept the option2 due to its simplicity. We further note that as per the discussion result1, the prioritization of discovery over UL may only happen in case conflict otherwise happens. From network side, it is able to configure the gap details by which it can somehow control/limit the potential degradation of system performance incurred by sidelink gap.  

	ZTE
	1
	With a similar reason to Question 3, it is suggested that the gap is requested and granted on a per frequency basis.

	Ericsson
	1
	With the same reasoning of our answer to Question 3, we have slight preference for option 1. However, given the higher specification impact and the fact that RAN4 has studied “carrier-specific gaps” in Rel-13 but that will not be a work item until Rel-14, we are fine to accept option 2.

	CATT
	1
	Agree with Qualcomm.

	Nokia Networks
	1 or 2
	This may depend on Question 3. For gaps on all activated cells for a UE, we do not see much difference between these two options as gaps would anyway be applied to all activated cells no matter on which frequency UE intends to transmit/receive  discover. 

	Xinwei 
	2
	Why the gap configuration can not be frequency agnostic?

	Coolpad
	1
	

	ITL
	1
	

	Samsung
	1 or 2
	Agree with Nokia Networks.

	Intel
	2
	We have the same view as Ericsson in that RAN4 is yet to finalize regarding ‘carrier-specific gaps’; therefore, for simplicity, option 2 is better to assume that the same gap pattern will apply to all configured carriers and also aligned with existing measurement gap handling; if different gap pattern is needed depending on RF capability, we need to check with RAN4 for inputs. 

	ETRI
	1
	

	InterDigital
	1 for request

2 or 1 for gap grant
	We think the discussion should be separated in two, for gap request and for grant configuration:

1) Request: The UE in the request should indicate the frequency for which gaps are required and for each frequency indicate the gap request (pool or subframes) for tx and rx separately

Gap configuration frome eNB:  Option 2 is simpler.  However, then the UE would have to determine on it’s own in which frequencies it should tune to during those gaps.  This can be more complicated if multiple frequencies for Rx are configured, but can be left up to UE implementation.  With Option 1 (e.g. the eNB explicitly indicates the frequency for which the gaps are available), UE behavior would be simplified as it would know exactly in which frequency these gaps are applicable.  

	Huawei/HiSIlicon
	1 for request and 2 for grant
	In general it seems that most companies agree that requests based on option 1 would provide more information to the eNB in terms of what the UE wants to do on the differen frequencies. However, we also agree that option 1 seems to be overkill for the grants, and it could be very complex to try and specify UE behavior if gap patterns for different individual frequencies overlap.  Therefore, we tend to agree with the comments provided by Kyocera and InterDigital. It seems the best compromise may be option 1 for requests and option 2 for grants.


Number of companies supporting or ok with:

Option 1: 11 (0.5 for partial support by Kyocera and Huawei. This also includes companies supporting both options)

Option 2: 6.5 (0.5 for partial support by Kyocera, Huawei, and Interdigital. This also includes companies supporting both options)

Rapporteur’s Comment: Companies seem to be favoring Option 1 more than Option 2. If Option 2 is used then the reporting and granting mechanism can be quite complicated because a UE will have to combine different discovery patterns across different frequencies on which discovery is occurring. For example, if discovery is on occurring frequency A such that 2 subframes every 320ms are used for discovery whereas on frequency B 40 subframes every 10sec are used for discovery. Combining the gap request patterns for such two configuration into one can be quite complicated. Based on this we propose the following.
Proposal 4: Gaps are requested and granted on a per frequency basis on which discovery transmission and/or reception occurs.
During RAN2#91 it was agreed that there will be overheads associated with gaps. A LS was sent to RAN4 to quantify the gaps. In [2] RAN4 has replied quantify some of the overheads. 

	RAN4 has reached working assumptions that the following overheads can be included in sidelink gaps.

1. Retuning of Tx/Rx chains (or turning ON/OFF a spare chain)

a. When Discovery is on serving cell (PCell/Scell), two retunes are required.

b. When Discovery is on non-serving cell and uses non-serving cell for synchronization, three retunes are required. 

Retuning time for each retune is assumed to be 1 subframe.

2. Synchronization overhead

a. When Discovery is on serving cell (Pcell/activated Scell), additional synchronization is not required.

b. When Discovery is on non-serving cell and uses non-serving cell for synchronization, 

i. Synchronization overhead of up to 20ms can be required prior to discovery subframes, if the non-serving cell used for discovery synchronization is known to the UE.

ii. Synchronization overhead of up to FFS(ms) can be required if the non-serving cell used for synchronization is unknown to the UE and the UE is able to detect the non-serving cell in the first attempt. 

For identification of unknown cell on the discovery synchronization carrier, RAN4 is discussing if some procedure can be used for discovery synchronization cell identification (e.g., using measurement gaps if configured, or performing cell identification over multiple discovery periods assuming low mobility conditions).

3. Subframe offset

a. When Discovery is on serving cell (Pcell/Scell), there is no offset. The timing difference between Pcell and Scell can be assumed to be accommodated within the retuning time.

b. When Discovery is on non-serving cell

i. If UE reports the discovery resources to the serving cell, then subframe offset of +-0.5ms is possible due to asynchronous timing. 

ii. If serving eNB broadcasts discovery resources, RAN4 expects the SFN offset between the discovery carrier and serving cell can be reported with accuracy of +-5ms (same as Rel-12 discovery synch window w1). The subframe offset is then +-5ms.


Based on this following options can be considered for gap request and grant configurations. Note that gap will apply to the serving cell(s). The reception gaps apply to downlink of the serving cell(s) while the transmission gaps will apply to uplink of the serving cell(s).
Option 1) Gaps request/grant configuration can consists of the following

· Release 12 discovery resource pool configuration

· Release 12 synchronization resource pool configuration where gaps are requested/granted only for synchronization subframe preceding discovery resource pool

· Overheads

· One interruptions subframe is implicitly assumed for each retune.

· Optional subframe offset of  +/-0.5ms

·  Synchronization offset gap of up to 20ms before the first discovery or discovery related synchronization subframe in a discovery period

· Optional additional offset gap of +/-5ms around each gap subframe when eNodeB provides discovery resources
· Depending on Question 4, the frequency over which discovery transmission and/or reception will occur
Option 2) Gaps request/grant configuration consist of a period, offset, and a bitmap of configurable length N. Each bit in the bitmap corresponds to subframe on the serving cell. 
· Overheads

· One interruptions subframe is implicitly assumed for each retune.
· Other overheads (as described by RAN4) are indicated using the bitmap of length N described above.
· Depending on Question 4, the frequency over which discovery transmission and/or reception will occur

Option 3) Companies can provide their own proposal

Note that Option 1 limits flexibility in how eNodeB can grant gap configuration. Option 1 also may not be suitable when the transmission gap consists of only the subframe on which discovery transmission occurs.
	Company 
	Question 5: How are gaps configuration reported and granted?

	
	Option
	Detailed comments

	Qualcomm
	2
	Given the various oveheads described by RAN4 Option 2 seems a much simpler option.

	Kyocera
	2
	We think at least the grant has the flexibility for its configuratioin. Regarding the request, we think the UE does not need to take care of the overheads, i.e., the UE informs the serving cell of just resource pool configurations and it’s up to the serving cell which pattern should be granted. 

	LG
	2
	Agree with Qulcomm

	ZTE
	2
	We prefer the simpler option 2

	Ericsson
	2
	Option 2 looks simpler, yet enough efficient.

	CATT
	2
	

	Nokia Networks
	2
	Simple for signaling implementation. 

	Xinwei 
	2
	

	Coolpad
	2
	

	ITL
	2
	

	Samsung
	2
	

	Intel
	2
	

	ETRI
	2
	

	InterDigital
	1 or 2 
	Option 2 is simpler, however again we seem to have mixed in request and gap together.  

In Question 2 a majority of companies seem to agree that the UE send a tx resource pool.  Now we seem to be proposing something different, and not as simple (i.e. a subframe bitmap that takes into account all interruptions and synchronization aspects).   Perhaps separating the discussion with request and grant may help a bit.  

We understand that for synchronization there are several scenarios.  The eNB would be aware if discovery gap request is for a PCell/Scell frequency or not so it can figure out the interruption time associated to that.  For an unknown cell, the eNB may not be aware but if the UE provided the resources the eNB can assume that the UE has acquired the cell aready.  If the cell is unknown, RAN4 is still discussing but we think that to keep complexity to a minimum we should rely on UE implementation to be able to acquire the synchronization with the cell, similar to the UE acquiring SIB19.  In our gap requests we are not taking into account the SIB acquisition time (when needed).  

Given all this, we think that in the request the UE should indicate the applicable tx pools to the serving eNB (e.g. option 1 flavor).

In the gap configuration the eNB can take into account some of these interruptions (based on what it is aware of) and configure the UE with the gap subframes in which the UE is allowed to perform discovery transmissions and retuning.   

	Huawei/HiSilicon
	2
	Option 2 seems acceptable, with the understanding that the request and the grant may be different, but utilize similar signalling


Number of companies supporting:

Option 1: 1
Option 2: 15
Rapporteur’s Comment: Companies are almost unified in their support of Option 2. Based on this we make the following proposal.

Proposal 5: Gaps request/grant configuration consist of a period, offset, and a bitmap of configurable length N. Each bit in the bitmap corresponds to subframe on the serving cell. 

· Overheads

· One interruptions subframe is implicitly assumed for each retune.

· Other overheads (as described by RAN4) are indicated using the bitmap of length N described above.

· Depending on Question 4, the frequency over which discovery transmission and/or reception will occur

2.3 Gap Request Triggering
We now discuss reasons for triggering gaps. A UE may request a gap for discovery transmission and/or reception and if the UE cannot support simultaneous WAN and discovery transmission and/or reception due to RF and other implementation reasons. Another reason for requesting gaps is if there are changes in requested configuration for example due to mobility or changes in SIB19. We note that when a UE decides to monitor the discovery reception is left to UE implementation. Furthermore transmission of discovery is driven by higher layers which in turn may be user driven. In other words the reasons for requesting gap may be due to issues that are not under network control. So one options is that the trigger for requesting gaps is left to UE implementation. 

Option 1) Trigger for requesting gaps should be left to UE implementation.
Option 2) Companies can provide their own proposal
Option 2a) A UE may not request gaps if it has RX/TX chains to use.

Option 2b) A UE which changes the synchronization overhead must request a new gap.
Option 2c) A UE which changes the TX/RX pool must request a new gap
Option3) UE is allowed to trigger gap request only if its serving cell indicates that UE is allowed to trigger gap request.While UE is allowed for gap request, the actual triggering is left to UE implementation.   

Option4) Prohibit timer mechanism is introduce to control the inter-gap request time. 

	Company 
	Question 6: How is the request for gaps triggered?

	
	Option
	Detailed comments

	Qualcomm
	1
	

	Kyocera
	1
	We agree with the rapporteur’s view, i.e., Option 1, in terms of when the UE sends the gap request. However, we wonder if some restrictions for the trigger are still necessary, e.g., when the dedicated resources (scheduled resource allocations) are requested, if it can be assumed that the serving cell configures the sidelink gap together with the resource allocation. 

	LG
	3

And possibly 4 as well
	Basically we are fine to not specify the details on triggering of sidelink gap request, as proposed in option1. But we see some need of having minimal restriction, i.e. we may not fully rely on UE implementation. 

As a minimal control, option3 seems necessary to allow network for minimal control. This option may be slightly different from the previous agreement that network can configure/deconfigure the sidelink gap. 

Option3 may require smart network implementation to detect whether the concerned UE behavior is acceptable (e.g. to see wehther or not the UE is triggering gap request). To ease network implementation, option3 can be considered.  But no strong view on this. 

	ZTE
	1
	We think that option 1 is sufficient.

	Ericsson
	2a, 2b, 2c
	2a: We think this can be captured in stage-2 specifications, it is not necessary to capture exact details.

2b: As RAN4 indicated in the reply LS [2], the synchronization overhead might not be negligible if discovery happens in a non-serving cell and also it might depend on whether the non-serving cell is known or unknown to the UE. Therefore, since the synchronization overhead can be quite long (i.e. up to 20ms if the cell is known), the throughput impact on WAN is clearly affected by the actual length of the gap. For this reason we believe that it would be good if the UE could report this information to the network (i.e. indicating a new gap).
2c: Similar to 2b, a UE changing the TX/RX pool might affect WAN performances during the discovery period. Therefore the UE should report in a new gap request such change to the network.

	CATT
	1
	We think the gap request is triggered by upper layer, which is up to UE’s implementation.

	Nokia Networks
	1
	

	Xinwei 
	1
	

	Coolpad
	1
	

	ITL
	1
	

	Samsung
	1
	

	Intel
	1
	We agree that option 1 is sufficient. 

	ETRI
	1
	

	InterDigital
	2a, 2c
	We think that some triggers should be specified such at 2c or if the UE changes frequency of transmission/reception.  Other triggers can be left to UE implementation.  Additionally, some restrictions should be specified, for example s similar to 2a and for example, if the target PLMN is not provided in SIB19, the UE should not request the gap.

	Huawei/HiSilicon
	
	We don’t have a strong opinion on this, but it seems some companies (e.g. Ericsson and InterDigital) have concerns about leaving it completely to UE implementation. As such we would like to more clearly understand these concerns before making a decision on this point. 


Number of companies supporting:

Option 1: 11

Option 2a, 2c: 2
Option 2b: 1
Option 3, 4: 1

Rapporteur’s Comment: Large majority of companies support Option 1. Based on this we make the following proposal.

Proposal 6: Trigger for requesting gaps should be left to UE implementation.
3. Summary and conclusions
Based on the comments received from different companies we make the following proposals:
Proposal 1: During transmission gap the UE prioritizes discovery transmission over any Uu UL transmission only when a conflict with discovery transmission occurs.
Proposal 2: Transmission gap is requested for the full transmission pool by the UE.
Proposal 3: Discuss further whether gaps (except interruptions) are requested and granted on an activated cell basis for a UE or across all activated cells. 
Proposal 4: Gaps are requested and granted on a per frequency basis on which discovery transmission and/or reception occurs.
Proposal 5: Gaps request/grant configuration consist of a period, offset, and a bitmap of configurable length N. Each bit in the bitmap corresponds to subframe on the serving cell. 

· Overheads

· One interruptions subframe is implicitly assumed for each retune.

· Other overheads (as described by RAN4) are indicated using the bitmap of length N described above.

· Depending on Question 4, the frequency over which discovery transmission and/or reception will occur

Proposal 6: Trigger for requesting gaps should be left to UE implementation.
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