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1 Introduction
In RAN2 #89bis [1] & RAN2 #90 [2] the following agreements were made:

RAN 2 #89bis Agreements

Intra-PLMN scenario 

·  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.  

RAN 2 #90 Agreements
· For intra-PLMN and inter-PLMN, the serving eNB will signal which frequencies and PLMN the discovery transmissions are allowed to be performed.
· 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. 
· The UE can read SIB19 of the other carriers to acquire the resources for direct discovery transmission.  
Based on the agreements (highlighted), serving cell (i.e. Pcell) can configure the discovery resource configuration for other carrier(s) for intra-PLMN and inter PLMN scenario. The advantage of this approach is that UE does not have to search cell and read the SIB 19 transmitted by the cell on other carrier. 

The timing of other carrier may or may not be synchronized with the timing of serving cell. One of the issue which needs to be discussed is how does the UE obtain the timing for transmission on other carrier if its timing is not synchronized with the timing of serving cell.
In this paper we discuss how the UE obtains the timing for transmission on other carrier if the discovery resource configuration for other carrier is provided by the serving cell.
2 Discussion
The discovery transmissions are based on DL timing. If UE transmits on another carrier using DL timing with respect to serving cell and if the timing on another carrier is not synchronized with timing of serving cell then this may lead to interference as shown in Figure 1. The discovery transmission on F2 using the timing of F1 may interfere with WAN transmission in F2. The interference can be avoided if the sub frame adjacent to discovery sub frame is blanked or not used in another carrier. In case of staggered discovery sub frames, several sub frames may need to be blanked. This leads to significant waste of precious radio resources.
Observation: Transmission on another carrier using DL timing with respect to serving cell causes interference to WAN transmissions on another carrier.
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Figure 1
In order to avoid interference to adjacent sub frames, the UE has to obtain the timing offset ‘T’ i.e. the timing difference between sub frame of serving cell and other carrier and then the UE transmits on another carrier at offset ‘T’ from its DL timing with respect to serving cell. There are two approaches to obtain this timing offset ‘T’.
Approach 1: UE Autonomous Approach

UE searches for cell on another carrier even if the discovery resource configuration for other carrier is provided by the serving cell. UE acquires the timing by using the PSS/SSS transmitted by cell in other carrier. UE then obtains the timing offset ‘T’ i.e. the timing difference between sub frame of serving cell and other carrier. The UE transmits on another carrier at offset ‘T’ from its DL timing with respect to serving cell. 
One can argue that if UE has to search for cell and determine timing based on PSS/SSS then UE may as well read the SIB19 to obtain the discovery resource configuration. However the PSS/SSS monitoring can be limited to few sub frames near the transmission opportunity for transmitting the discovery message on another carrier and UE can still benefit from not monitoring SIBs on another carrier.
Approach 2: Network Assisted Approach 
The serving cell may provide the timing offset ‘T’ in discovery resource configuration in addition to Discovery period and discovery offset. ‘T’ is the timing difference between sub frame of serving cell and other carrier. The UE transmits on another carrier at offset ‘T’ from its DL timing with respect to serving cell.
UE may have to detect cell on another carrier for other reasons explained in companion contribution [2]. So we propose that,

Proposal: UE acquires the timing for discovery transmission on other carrier by using the PSS/SSS transmitted by cell in other carrier.

3 Conclusion

In this paper we have discussed how the UE obtains the timing for transmission on other carrier if the discovery resource configuration for other carrier is provided by the serving cell. 
Observation: Transmission on another carrier using DL timing with respect to serving cell causes interference to WAN transmissions on another carrier.
Proposal: UE acquires the timing for discovery transmission on other carrier by using the PSS/SSS transmitted by cell in other carrier.
4 Reference
[1]. RAN2 #89bis_Bratislava Meeting Report

[2]. RAN2 #90_Fukuoka Meeting Report

3/3


_1492257863.vsd
SF#0


SF#1


SF#2


SF#3


SF#4


SF#5


SF#6


SF#7


SF#8


SF#9


SF#0


SF#1


SF#2


SF#3


SF#4


SF#5


SF#6


SF#7


SF#8


SF#9


T


Serving Carrier
(F1)


Other Carrier (F2)


Radio Frame 10ms


Subframe 1ms


Discovery subframe in  F2


SF#0


SF#1


SF#2


SF#3


Discovery TX on F2 based on timing of F1


Start of discovery sub frame of F2 indicated in SIB 19 by cell on F1


T: Offset between subframe in F1 and F2


T1


T1: Propogation delay between UE and cell on F1


Discovery transmission by UE


Interference to adjacent SF



