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1 Introduction
In RAN2#90 meeting, it was agreed that gaps will be introduced for direct discovery transmissions/ receptions. Further agreements on the gaps as following were reached in last RAN2#91 meeting:
	RAN2#90 meeting agreements:
· To enhance inter-carrier discovery performance for the non-dedicated transceiver case, gaps will be introduced to allow reusing an RF transmitter/receiver chain for direct discovery transmissions/receptions.   The gaps should be under network control.  FFS if the gap applies both for intra and inter-frequency.
RAN2#91 meeting agreements:
· 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 refer to the gap discussed as “sidelink gap”, and discuss some open issues in term of the sidelink gap.
2 Discussion

2.1 Gap request and Gap configuration

Sidelink gap is generally similar to the legacy measurement gap. Within a measurement gap, the UE suspends both downlink reception and uplink transmission on the serving carrier, in order to switch to another carrier for measurements. For a sidelink gap:

· If the sidelink gap is configured for sidelink reception on a carrier, the UE cannot receive cellular downlink data within the sidelink gap, but it may be able to perform uplink transmissions within the gap. However, considering that the UE cannot receive uplink grants from PDCCH during the sidelink reception gap the benefit of allowing uplink transmission during the sidelink gap may be limited.
· If the sidelink gap is used for sidelink transmission on a carrier, the UE cannot perform uplink Uu transmission within the sidelink gap, but it may be able to perform downlink reception within this gap. However, considering that the sidelink gaps used for sidelink transmission should be very sparse, the benefit to allow downlink reception during the sidelink gap may also be limited.

Therefore, similar to the legacy measurement gap, within a sidelink gap the UE is proposed to terminate all the Uu communication and switch the TX/RX RF chains to sidelink operation. 

Proposal 1: Similar to legacy measurement gap, the UE should not perform any uplink or downlink Uu operation within a sidelink gap.
There are two open issues left for further study in RAN2#91 meeting.

	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.


The UE may need a gap for sidelink reception, sidelink transmission or both, and the UE knows which subframes are needed for sidelink operation. Therefore, the UE can decide autonomously which subframes need to be requested for the sidelink gap.

Proposal 2: It is up to UE implementation for which subframes the UE requests the sidelink gap.
At the eNB side, the eNB could accept the exact gap request from the UE, or adjust the gap configuration based on the load status. It is up to eNB implementation which subframes are configured to be sidelink gap based on the gap request of the UE and the Uu load status of the UE.

Proposal 3: It is up to eNB implementation which subframes are configured to be sidelink gap based on the gap request of the UE and the Uu load status of the UE.
There are several ways for the eNB to configure the sidelink gap, e.g., using existing DRX configuration or to configure new time pattern. In order for the sidelink gap to cover the discovery subframes, the time pattern used in configuration of sidelink discovery pools can be used for configuration of sidelink gap.

Proposal 4: A time pattern similar to that of sidelink discovery pools can be used for configuration of sidelink gap.

If upper layers configure the UE to perform sidelink discovery reception, in Rel-12 it is up to UE implementation to receive sidelink discovery on the carriers listed in SIB-19. Therefore, whether a sidelink gap is needed for reception should be decided by the UE itself subject to UE implementation.

If upper layers configure the UE to perform sidelink discovery transmission, the UE sends SidelinkUEInformation to request the resources first, and then the eNB could configure the inter-carrier resources to the UE. It is possible that the UE can transmit on most of the inter-carrier resources during the DRX occasions configured by the serving cell, and then the sidelink gap may not be needed. Therefore, whether a sidelink gap is needed for transmission can also be decided by the UE subject to UE implementation.

Proposal 5: Whether a sidelink gap is needed or not should be decided by the UE. When to request the sidelink gap is up to UE implementation.

2.2 Can the sidelink gap be applied also for sidelink communication?

In Rel-12 sidelink communication, if a UE only has one transmitting RF chain, then a UE in RRC_CONNECTED may not be able to transmit sidelink communication on another carrier different than the Pcell (i.e. may only be able to transmit sidelink communication on another carrier in DRX periods). Otherwise, the uplink Uu transmission would be affected. Therefore, it is beneficial for the sidelink gap to be applied for sidelink communication as well, in order to improve the reliability of transmission of sidelink communication.

Furthermore, as discussed in another of our contribution [1], in the Rel-13 UE-to-Network relay case, the relay UE needs to transmit both Uu and sidelink communication to forward the UL/DL traffic respectively. In the inter-frequency scenario where the ProSe carrier for sidelink operation is different from the Uu operation’s serving carriers, a relay UE with only one TX RF chain may not operate correctly if there is no sidelink gap configured for transmitting sidelink communication.
Proposal 6: RAN2 is kindly asked to discuss whether the sidelink gap applies also for sidelink communication. 
2.3 What is the UE behavior in case the sidelink gaps and measurement gaps are overlapping?
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Figure 2 Collision between sidelink gap and measurement gap
It is obvious that one UE can be configured with both sidelink gaps and legacy measurement gaps. Due to the restriction of the transceiver, the UE may be unable to receive sidelink discovery and perform measurement at the same time. It is better for the serving eNB to guarantee the sidelink gap and measurement gaps that do not overlap with each other at all.  However, the legacy measurement gap is periodic while the sidelink gap mainly depends on the discovery resource configuration on the desired carriers, which may be out of the control of the serving eNB. Therefore, it is almost impossible for the serving eNB to ensure that the sidelink gap does not collide with a measurement gap for a specific UE.  The eNB can indicate which operation of measurement and sidelink reception should take precedence if the two operations collide with each other.
Proposal 7: The eNB can indicate which operation of measurement and sidelink reception should take precedence if the two operations collide with each other.
3 Conclusion
Some issues related to the sidelink gap were discussed in this contribution. Some proposals were proposed as below.

Proposal 1: Similar to legacy measurement gap, the UE should not perform any uplink or downlink Uu operation within a sidelink gap.
Proposal 2: It is up to UE implementation for which subframes the UE requests the sidelink gap.
Proposal 3: It is up to eNB implementation which subframes are configured to be sidelink gap based on the gap request of the UE and the Uu load status of the UE.
Proposal 4: A time pattern similar to that of sidelink discovery pools can be used for configuration of sidelink gap.

Proposal 5: Whether a sidelink gap is needed or not should be decided by the UE. When to request the sidelink gap is up to UE implementation.

Proposal 6: RAN2 is kindly asked to discuss whether the sidelink gap applies also for sidelink communication. 
Proposal 7: The eNB can indicate which operation of measurement and sidelink reception should take precedence if the two operations collide with each other.
4 Reference
[1] R2-153235, Inter-frequency scenario and requirements for UE-Network Relay, Huawei, HiSilicon.
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