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Introduction
In last meeting, some agreements were reached about gap. In this contribution, we continue to discuss the remaining issues related to gap. Furthermore, we discuss the UE capabilities related to gap.
Discussion
How to request the gap
There are two discovery types: commercial discovery and public safety discovery. It should clarify  which type of discovery could trigger the gap request. For the commercial discovery, since its priority is lower than Uu transmission, thus it should not trigger gap. For the public safety discovery, since it may be more important than the Uu transmission, thus it can trigger gap. 
Proposal 1: only the public safety discovery could trigger the gap request.
According to legacy Rel-12 design, the discovery message is transparent to AS. Hence AS couldn’t judge whether the discovery message is for public safety or commercial. In order to facilitate the AS to decide whether gap should be requested, the upper layer should indicate which discovery message is for public safety. 
Proposal 2: upper layer should indicate which discovery message is for public safety.
In R12, the UE uses DRX occasions in RRC_IDLE and RRC_CONNECTED for discovery message monitoring and announcing. Therefore, when there is no DRX non-active time on the subframes indicated by transmission/reception resource pool on target carrier, the UE should request gap.
Proposal 3: UE should request the gap for public safety discovery transmission/reception, when there is no DRX non-active time on the subframes indicated by Tx/Rx resource pool on target carrier.
Regarding which subframes were requested for transmission/reception, two options were proposed in last meeting:
· Option 1: Request all allowed subframes;
· Option 2: Request the subframes the UE intended to transmit/receipt.
It’s inefficient to request the all the allowed subframes, since the UE may not transmit/receipt discovery on all the allowed subframes. Furthermore, we agreed that the gap should also consider additional overhead. The length of overhead is different depending on when the UE retune to the target carrier last time. The eNB doesn’t know the exact overhead for each UE length. The eNB has to allocate the longest overhead to ensure the UE have enough time to finish the discovery. The resource efficiency is further lower. Alternatively, the UE could request the gap on the subframes the UE intended to transmit/receive, which takes the overhead into account. eNB may decide whether to configure gap accordingly.
Proposal 4: UE request the subframes in which the UE intends to transmit/receive.
Based on above discussion, the gap is always requested by UE. There is no need to introduce UE capability for gap.
Proposal 5: it’s unnecessary to introduce UE capability bit for gap.
Further enhancement
Considering the UE may have CA capability on multiple carriers, the discovery transmission/reception may only require interruption to Uu on certain carriers. While on the other carriers, the UE can still perform the Uu and discovery simultaneously. During the gap, the eNB still could schedule the UE on the other carriers. The degradation to Uu performance could be mitigated. 
Observation 1: During the gap, it’s beneficial to schedule the Uu transmission/reception on parts of the carriers, on which the Uu and discovery can be performed simultaneously.
The carrier for public safety discovery can be the same or different to the carrier for communication. The problem is the serving eNB may not be able to know which carrier is used to perform public safety discovery. If the UE indicates on which carrier the UE is intended to transmit/receipt discovery in gap, the eNB could derive the carriers on which the UE could still be scheduled during the gap based on its capability.
Proposal 6: UE indicate on which carrier the UE is intended to transmit/receipt public safety discovery in gap.
In R12, ProSe discovery is considered to be lower priority than Uu transmission and reception. Therefore, the Prose discovery capability is designed to only report the discovery supported band. eNB just provide a best effort service to ProSe discovery if there is collision between PC5 and Uu. Furthermore, the carrier for public safety discovery may be dedicated carrier, similar to the communication carrier. The legacy CA capability may not include the carrier for public safety discovery. It’s impossible for eNB to know whether the UE can operate the Uu Tx/Rx and public safety discovery Tx simultaneously on a band combination by legacy UE capability. 
Furthermore, ProSe discovery capable UE is not assumed to have the dedicated Rx chain for PC5 in R12. eNB can’t know whether UE is able to operate the Uu Tx/Rx and PC5 discovery Rx simultaneously on certain band combination  by legacy UE capability.
Observation 2: eNB can’t know whether the UE can operate Uu Tx/Rx and public safety discovery Tx simultaneously on a band combination by legacy UE capability.
Observation 3: eNB can’t know whether the UE can operate the Uu Tx/Rx and public safety discovery Rx simultaneously on a band combination by legacy UE capability.
ProSe discovery may have higher priority than Uu in R13, due to the public safety use case. When the UE can’t operate on PC5 discovery and Uu simultaneously, Gap is configured so that UE can skip the Uu if there is collision. Therefore, eNB has to know on which band combination UE can operate the Uu and PC5 discovery simultaneously to decide whether to configure UE with gap or not.
To solve the issue of Observation1, it’s proposed that UE should report the band combination on which it can operate Uu Tx and PC5 discovery Tx simultaneously, similar to the R12 ProSe communication capability.
Proposal 7: UE reports whether it can operate Uu Tx and public safety discovery Tx simultaneously per band combination.
To solve the issue of Observation2, there are two options.
Option1, UE reports the band combination on which it can operate Uu Tx/RX and PC5 discovery Rx.
Option2, the UE has the dedicated Rx chain for PC5 discovery Rx on public safety carriers, similar to the R12 ProSe communication capable UE. eNB doesn’t need to configure gap for PC5 discovery Rx.
The problem of option 1 is there would be enormous signaling if UE reports every band combination of PC5 Tx/Rx/Rx and Uu Rx/Tx/Rx, since there are more and more supported bands. Enhancement is required to report the Tx/Rx and Rx/Tx band combination, which is not supported by the current CA band combination. The problem of option2 is there is additional cost for the UE. However, this dedicated Rx chain is only required for the public safety UEs, which may be affordable. The commercial discovery capable UE is not required to have this additional Rx chain. Option2 is simple and could save enormous signaling. Therefore, we suggest the public safety discovery capable UE has the dedicated Rx chain for PC5 discovery Rx, similar to the R12 ProSe communication capable UE.
Proposal 8: The public safety discovery capable UE should have the dedicated Rx chain for PC5 discovery Rx on public safety carrier, similar to the R12 ProSe communication capable UE.
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