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1 Introduction
In this contribution, we discuss how to enable non-serving carrier (Intra and inter PLMN) discovery transmission. We note the following objective was part of the agreed WID [1]:

	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].


We note that the following agreements were made at RAN2 #90 regarding this objective:

	Agreements

Agreements

· For intra-PLMN and inter-PLMN, the serving eNB will signal which frequencies and PLMN the discovery transmissions are allowed to be performed.   The UE can read SIB19 of the other carriers to acquire the resources for direct discovery transmission.  

· For intra-PLMN or coordinated inter-PLMN, the serving eNB can provide direct discovery resource information for other carriers using dedicated signalling or broadcast signalling.  

· Similar to Rel-12, the UE is configured with the authorized PLMN by higher layers.   

· For PS discovery the allowed frequency is pre-configured in the UE.  The frequency can be the same frequency as PS communication.  

· A UE in RRC_CONNECTED shall indicate to the eNB the frequency in which direct discovery transmission is desired, for public safety use case. 

· The dual transceiver chain is not mandated for direct discovery transmissions on other carriers, for commercial use case.  

· For PS discovery the UE capability requirements should be aligned with the Rel-12 communication capabilities.     

· 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.  

 


We note that RAN2 made two important agreements regarding interfrequency discovery:

· InterFrequency resource signalling – we discuss RAN1 related aspects in Section 2.1

· InterFrequency TX/RX gaps - we discuss RAN1 related aspects in Section 2.2

2 RAN1 related aspects for InterFreq discovery

2.1 InterFrequency resource signalling

In this section, we discuss two RAN1 related aspects for InterFrequency discovery assuming serving cell or PCell (CC1) can signal discovery resources for non-serving cell or SCell (CC2). 
Which timing reference to use for non-serving cell (CC2) transmission?
We note that in Rel-12, discovery uses DL timing (TA = 0 or 624 Ts).  However, DL timing can be different for CC1 and CC2 due to many aspects including deployment related as well as propagation related aspects. On the other hand, it is beneficial from UE implementation and power consumption perspective, if UE is not required monitor DL of CC2 purely for obtaining timing synchronization. This can be particularly useful for example for the case of PCell and SCell being from the same physical base station. 
Which RSRP should be used for power control/pool selection for non-serving cell (CC2) transmission? 
We note that in Rel-12, RSRP of serving cell or PCell is used for determining transmit power as well as for RSRP based resource pool selection.  However, RSRP can be different for different carriers due to many aspects including deployment related as well as propagation related aspects. On the other hand, it is beneficial from UE implementation and power consumption perspective, if UE is not required measure RSRP on DL of another carrier only for power control or resource pool selection reasons. 
Based on the discussion above, we propose that a single DL carrier is used for DL measurements/synchronization as proposed in the WF R1-153514 at RAN1 #81:

Proposal 1: One single DL carrier is used for DL measurements or synchronization for a given SL transmission. This single DL carrier can either be:
· The DL carrier paired to the carrier on which the UE performs SL transmission 
· A DL carrier not paired to the carrier on which the UE performs SL transmission on which the UE normally performs DL measurements/synchronization.
2.2 InterFrequency TX/RX gaps
We note that one of motivations behind the RAN2 agreement to allow UEs in RRC_CONNECTED to perform discovery transmission and reception.  The main question that arises from this agreement is regarding D2D transmission from a UE?  We note the reception related issues are discussed in a companion RAN2 contribution [2].
Single carrier case:

For transmission, we focus on the single carrier case first since Rel-12 restricted discovery transmission to RRC_IDLE UEs.  For RRC_CONNECTED UEs, we first make the observation that due to timing mismatch, there can be a conflict between a D2D transmission (on sub-frame n) and a future UL transmission (on sub-frame n+1) if TA > 50 us (accounting for 20us TX ON mask).
Observation: due to timing mismatch between discovery and UL transmissions, discovery transmission in sub-frame n can collide with discovery transmission in sub-frame n+1 if TA > 50 us 
Since avoiding such a conflict either requires (i) dropping of UL transmission (ii) dropping of D2D transmission (possibly requiring look-ahead), we propose that UE is not required to support this case.

Proposal 2: if TA > 50 us, UE is not required to support discovery transmission on the same carrier as UL transmission in RRC_CONNECTED mode. 

Multiple carrier case: 

Here we consider the case of D2D transmission on CC1 for sub-frame n, and WAN transmission on CC2 on sub-frame n or n+1. We assume that WAN transmission on sub-frame n starts ahead of D2D transmission on sub-frame n+1, but the WAN transmission on sub-frame n+1 starts after D2D transmission on sub-frame n. We propose that solution similar to Dual connectivity is used for determining UE transmission power for discovery.
Proposal 3: For multi-carrier operation (D2D on CC1 and WAN on CC2), a reserved power for WAN transmission on CC2 is introduced that is signalled by eNB.  D2D transmission power for sub-frame n is calculated as minimum of:
· Residual power after accounting for actual WAN transmission power on sub-frame n

· Residual power after accounting for reserved WAN transmission power (on sub-frame n+1)

· Transmission power as per OLPC computed for discovery transmission

3
Conclusion

We discussed InterFrequency discovery, and made the following observation and proposals:
Proposal 1: One single DL carrier is used for DL measurements or synchronization for a given SL transmission. This single DL carrier can either be:

· The DL carrier paired to the carrier on which the UE performs SL transmission 

· A DL carrier not paired to the carrier on which the UE performs SL transmission on which the UE normally performs DL measurements/synchronization.
Observation: due to timing mismatch between discovery and UL transmissions, discovery transmission in sub-frame n can collide with discovery transmission in sub-frame n+1 if TA > 50 us 

Proposal 2: if TA > 50 us, UE is not required to support discovery transmission on the same carrier as UL transmission in RRC_CONNECTED mode. 

Proposal 3: For multi-carrier operation (D2D on CC1 and WAN on CC2), a reserved power for WAN transmission on CC2 is introduced that is signalled by eNB.  D2D transmission power for sub-frame n is calculated as minimum of:

· Residual power after accounting for actual WAN transmission power on sub-frame n

· Residual power after accounting for reserved WAN transmission power (on sub-frame n+1)

· Transmission power as per OLPC computed for discovery transmission
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