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1 
Introduction
According to the Rel-13 D2D WID [1], one objective of D2D discovery enhancement is to enable UE to participate in D2D discovery in other non-camped carrier.
	3) Enhance D2D discovery support in the presence of multiple carriers and PLMNs:

a) Allow D2D transmissions in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving cell [RAN2, RAN1, RAN3, RAN4].


In RAN2 the two deployment scenarios for D2D inter-carrier discovery below are identified [2]. 
	· Intra-PLMN discovery: The option to configure a UE via RRC signalling to transmit discovery in another carrier can be allowed.  The RRC signalling can be used to configure either Type 1 or Type 2 discovery configuration for non-primary carrier
· Inter-PLMN scenario

· With network infrastructure
· If the network has inter-PLMN information then the network should have the option to configure the UE similar to the intra-PLMN case
· We cannot assume that inter-PLMN coordination is always possible.  The baseline scenario to consider is uncoordinated inter-PLMN.  
· For uncoordinated inter-PLMN scenarios with network infrastructure, the UE reads SIB19 of the concerned carrier frequency to learn the tx/rx resource pool to use.  FFS how the carrier frequency is configured in the UE.  
· Without network infrastructure
· The inter-PLMN scenario without network infrastructure (e.g. no eNB in the ProSe carrier) will be supported, assuming that out-of-coverage discovery is supported. 


For the inter carrier/PLMN scenario the TX/RX gaps for D2D discovery will be introduced as [3]:
	· 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.


Therefore in this contribution we provide the overview of RAN2 agreements on gaps for inter-PLMN D2D discovery enhancements and the analysis on their impacts on RRM requirements.
2 
Discussion

In the last RAN2 meeting, the agreements on the discovery gaps for inter-PLMN D2D are captured below [4].

	· 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 trigger



As it was agreed that the discovery gap is under eNB’s control in RAN2, the gap configuration is only valid for the D2D discovery with the network infrastructure. Thus it can be observed:

Observation 1:  The interruption requirements due to the gap re-tuning can be considered for D2D discovery in-coverage.
In Figure 1 below, one example of inter-carrier/inter-PLMN D2D gap is given. If the gap starts 1 submframe before the D2D discovery and ends after 1 subframe the D2D discovery as shown in Figure 1, there is not any interruption to WAN data because the gap can be overlapped with the duration of RX chain retuning to other carriers. 
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Figure 1. Option 1 of D2D discovery gap and interruption to WAN

Observation 2:  As D2D discovery gap can include the RF retuning time of RX chain, no interruption to WAN will be occurred.
However, for the D2D discovery gap given in Figure 1, the drawback is the impact on the WAN data resource efficiency because no WAN data transmission during D2D discovery. On the other hand, regarding to the D2D discovery for the public safety the dedicated RX chain can be reserved for D2D discovery, the simultaneous D2D discovery and WAN data reception can be supported. Thus the discovery gap can be less as the duration allow the RX RF retuning. That is after/before the RF retuning, WAN data can be transmitted in PCell and D2D discovery occurred in SCell if the CA combination allowed in the corresponding frequency carriers. The overall resource utilization can be more efficient.
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Figure 2. Option 2 of D2D discovery gap and interruption to WAN
Observation 3:  For UE with the dedicate RX chain for D2D discovery, the discovery gap length can be as short as the duration of RX chain RF retuning (e.g. 1ms).

Therefore, for both two options for D2D discovery gap, the interruption due to RF retuning can be avoid. As a result, it is proposed that
Proposal 1: For inter frequency/PLMN discovery which need the discovery gap, the interruption will not be allowed. 
3 
Conclusion
In this contribution, further considerations on the interruption requirement for inter-carrier and inter-PLMN D2D are presented. In conclusion, the following observations and proposals can be drawn: 
Observation 1:  The interruption requirements due to the gap re-tuning can be considered for D2D discovery in-coverage.
Observation 2:  As D2D discovery gap can include the RF retuning time of RX chain, no interruption to WAN will be occurred.

Observation 3:  For UE with the dedicate RX chain for D2D discovery, the discovery gap length can be as short as the duration of RX chain RF retuning (e.g. 1ms).

Proposal 1: For inter frequency/PLMN discovery which need the discovery gap, the interruption will not be allowed.
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