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Discussion
1 Introduction
This paper tries to resolve open issues and potential issues in sidelink gap support. 
2 Discussion
2.1 Common gap for both RX and TX versus separate gaps Rx gap and Tx gap respectively
It is an important question if sidelink gap for monitoring and sidelink for announcement should be able to be separately configured. For monitoring, UE is required to monitor the entire Rx resource pools for the concerned frequency whereas for announcement, the subframes used for announcement + some overhead are actually required, not the entire Tx resource pool. This means that required number of actual gap subframes is different for monitoring purpose and for announcement purpose. With this straightforward observation, we could reach the conclusion that we need to support configuring separate gaps for monitoring and for announcement respectively. To enable the configuration of separate sidelink gaps for monitoring and for announcement, when UE requests sidelink gap, UE needs to indicate whether the gap request is for monitoring or for announcement.  

Proposal 1 When UE requests sidelink gap, UE indicates whether the gap request is for monitoring or for announcement. 

Then the next question is whether network, when configuring sidelink gap, needs indicate the allowed usage of the gap, i.e. whether the gap is for monitoring gap or for announcement or for both. Unless RAN2 agree to apply different Uu behaviors during gap subframe used for monitoring and the gap subframe used for announcement, network does not have to indicate the allowed usage but just has to configure which subframe can be used as sidelink gap. Once the UE is configured with the sidelink gap, if the UE necessarily requires the gap subframe for discovery announcement, it can use the gap for announcement, and if the UE necessarily require the gap subframe for discovery monitoring, it can use the gap for monitoring. If the concerned discovery operation is possible without using the concernd gap subframe due to UE capabilities (e.g. multi-carrier operation capabilities), UE shall not use the concerned gap subframe, as already agreed in the previous meeting. 
Proposal 2 When configuring sidelink gap, network does not indicate whether the gap is for monitoring or for announcement. 
2.2 Gap configuration: Single (common) gap pattern per UE versus multiple gap patterns per UE (e.g. per frequency gap)  

The next question is the gap granularity, i.e. whether the gap pattern is only per UE or per frequency, as follows: 
Option 1: A single sidelink gap pattern can be configured to a UE.

Option 2: One or multiple sidelink gap patterns (e.g. per frequency gap) can be configured to a UE.

In option1, UE indicates its interests on discovery on one or more frequencies with gap request information, and then network configures the UE with a single sidelink gap. If the design of the sidelink gap is focused on discovery on a single frequency at a time, the option1 may be sufficient. However, if the design goal is to optimize sidelink gap also for discovery interest for more than one frequency, option1 may be considered insufficient because the required gap subframes in option1 would increase as the number of interesting discovery frequencies increases. In option1, UE uses the common sidelink gap for discovery on one or multiple frequencies depending on its interest. 

As an alternative, option2 can be considered where more than one gap pattern can be configured. With option2, each sidelink gap pattern can be optimally chosen for a certain frequency on which UE has interest of discovery. Option2 also allows the potential to configure less gap subframes than option1 due to the nature of multiple gap patterns where each gap pattern has its own timing offset. Such nature may be beneficial when the concerned discovery pools are not subframe-aligned, where option1 has to configure two or more subframes as gap subframe to cover a single discovery subframe of the concerned discovery pool while option2 may only need to configure one or at most two subframes (two subframes may be required to cover retuning time which takes typically less than 0.5 subframe)  

From the brief comparison between the option1 and 2, it seems that option1 is said to be ‘workable’ solution and option2 is an optimization of the option1 at the expense of slight increase of UE complexity. If the optimization gain with the opton2 seems not meaningful as observed in above paragraph, we would like to go for option1. 

Proposal 3 Only per UE gap is supported. Per frequency gap is not supported. .   
2.3 Network control of UE’s gap request triggering

Currently it is being preferred by companies in the email discussion that the triggering of sidelink gap request can be entirely left to UE implantation. If the triggering of sidelink gap request is purely up to UE implementation, unexpected case may happen e.g. a) UE may request sidelink gap to the eNB that is not supposed to provide gap configuration due to e.g. lack of sidelink gap support capability or no interest in providing sidelink gap, and b) UE may request sidelink gap too frequently, wasting network resources, by arbitrarily changing the content of sidelink gap request message. 
To prevent the issue a) from happening, the UE should be aware of whether request of sidelink gap is allowed or not. If there is no explicit indication on network support of sidelink gap configuration, there seems to be no other (implicit) way for UE to deduce the network capability. So we propose to introduce an explicit network capability signaling. As per the signaling option, signaling of the sidelink gap support via broadcast is suitable. 
To prevent the issue b) from happing, some minimal restriction on triggering sidelink gap request can be introduced. The easiest way is to introduce prohibit timer; once UE triggers the gap request the timer starts and the UE is not allowed to trigger another gap request until the timer expiry. With this prohibit timer being configured by network, network can properly control the maximal occurrence of gap request from UE side. 
Proposal 4 eNB indicates via broadcast signaling whether UE is allowed to request sidelink gap. UE is then allowed to request sidelink gap to its serving eNB only if the eNB supports sidelink gap. 
Proposal 5 Network can configure the prohibit time that controls the minimum interval between consecutive gap requests. 
3 Conclusion
Proposal 1 When UE requests sidelink gap, UE indicates whether the gap request is for monitoring or for announcement. 

Proposal 2 When configuring sidelink gap, network does not indicate whether the gap is for monitoring or for announcement. 

Proposal 3 Only per UE gap is supported. Per frequency gap is not supported. .   
Proposal 4 eNB indicates via broadcast signaling whether UE is allowed to request sidelink gap. UE is then allowed to request sidelink gap to its serving eNB only if the eNB supports sidelink gap. 
Proposal 5 Network can configure the prohibit time that controls the minimum interval between consecutive gap requests. 

1/3

