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1 Introduction

In the last meeting Ran4#74, core requirements of Proximity based service and related measurement performance requirements[1] were agreed. In this paper, we discuss a identification of SyncRefUE and a S-RSRP measurement accuracy in Any Cell Selection state and propose methods for ensuring opportunity of measuring S-RSRP within [400]ms. 
2 Discussion
In Any Cell Selection state, the measurement requirement for the ProSe synchronization on the UE capable of ProSe Direct Communication was agreed as below in [1]. 
---------------------------------------------------------------------------------------------------------------------------------

· 11.5 
Selection / Reselection of ProSe Synchronization Reference

· 11.5.1 
Introduction

This clause contains requirements for the measurements performed by the UE capable of ProSe Direct Communication in any cell selection state.

· 11.5.2 
Selection/Reselection to intra-frequency SyncRef UE

· 11.5.2.1 Introduction

This clause contains requirements for the measurement for the ProSe synchronization on the UE capable of ProSe Direct Communication in any cell selection state.

· 11.5.2.2 
Requirements

The UE shall be able to identify newly detectable SyncRef UE within Tdetect,SyncRef UE seconds if SyncRef UE meets the selection / reselection criterion defined in TS 36.331 [2].  

ProSe synchronization source, SyncRef UE, is defined as a ProSe synchronization source which is capable to transmit ProSe synchronization signals. 

A SyncRef UE is considered to be detectable when

-
S-RSRP related side conditions given in Section 11.5 are fulfilled for a corresponding Band,

-
ProSe SCH_RP and SCH Ês/Iot are fulfilled according to Annex B.5.3 for a corresponding Band.

Tdetect,SyncRef UE is defined as 20 seconds at SCH Es/Iot ≥ [-4 dB], provided that the ProSe UE is allowed to drop or delay a maximum of 2% of its ProSe Direct Communication transmissions for the purpose of SyncRef UE selection / reselection. 
The UE capable of ProSe Direct Communication shall be capable of performing S-RSRP measurements for [6] identified ProSe synchronization sources with the measurement period of [400] ms.  
---------------------------------------------------------------------------------------------------------------------------------

We discuss two aspects. One thing is a detection time of SyncRefUE. The other thing is a measurement period of SyncRefUE.
For a detection time of SyncRefUE, when the SyncRefUE does not transmit WAN UL in In-Coverage, the SLSS of the SyncRefUE is contiguously transmitted per 40ms. When the SyncRefUE does transmit WAN UL in In-Coverage, the SLSS of the SyncRefUE is dropped. The reason is that WAN transmission has higher priority that SLSS transmission. Referring to the detection time requirement of SyncRefUE, the opportunities of detecting the SyncRefUE is 10 times(=20seconds/40ms x 0.02) considering a maximum of 2% dropping  or delaying its transmission during 20seconds. 
During the 10times, it needs to consider the possibility not to transmit SLSS of SyncRefUE because of transmitting WAN in In-Coverage. In worst case, during 10 times, assuming that WAN transmission of SyncRefUE is 10 times, there is no opportunity to detect the SyncRefUE in 20seconds. In this case, side condition is not met for all 10 times.How about 5 time transmission of WAN during 10 times of opportunity? Only 5 times meet the side condition. In this case, is Tdetect,SyncRef UE  of 20 seconds  available for detection time when considering a maximum of 2% dropping or delaying its transmission? To get answer, we first need to investigate the probability of this situation. In SyncRefUE point of view, assuming  no WAN transmission within 20seconds, there are 500 opportunity to transmit SLSS. In ProSe UE point of view, assuming a maximum of 2% dropping or delaying its transmission, there are 10 opportunity to detect the SyncRefUE. That is, ProSe UE chooses 10 times among 500 opportunities. It says the probability which ProSe UE chooses the subframe which  SyncRefUE does not transmit SLSS is very low. 

When the SyncRefUE is in Out of Coverage, the SyncRefUE can be applied for a maximum of 2% dropping or delaying its transmission during 20seconds for its identification operation of another different SyncRefUE.  In this case, the probability that SyncRefUE doses not transmit the SLSS is very low. 

For measurement period of SyncRefUE, when the SyncRefUE does not transmit WAN in In-Coverage, the SLSS of the SyncRefUE is contiguously transmitted per 40ms. When the SyncRefUE does transmit WAN in In-Coverage, the SLSs of the SyncRefUE is dropped. Referring to the measurement period of SyncRefUE, the opportunities of measuring the SyncRefUE is 10 times(=400ms/40ms). During the 10times, it needs to consider the possibility not to transmit SLSS of SyncRefUE because of transmitting WAN in In-Coverage. In worst case, during 10 times, assuming that WAN transmission of SyncRefUE is 10 times, there is no opportunity to measure the S-RSRP of SyncRefUE. In this case, side condition is not met for all 10 times.  Regarding legacy measurement accuracy requirements, the number of subframe used to measure RSRP is assumed to be at least 5. It can apply for S-RSRP. That is, it is needed at least 5 opportunities to measure S-RSRP of the SyncRefUE. So, it is reasonable to assume up to 5 time transmission of WAN of SyncRefUE during 10 times of opportunity to transmit the SLSS of SyncRefUE. Here, 5 times meet the side condition. In this case, if the ProSe UE does measure S-RSRP with L1 filtering(average) for the all 10 opportunities, the measurement accuracy would be degraded. Because, there is no SLSS transmission for 5 times of 10 opportunities. To avoid the degradation of measurement accuracy, the ProSe UE is capable of measuring S-RSRP in the subframe with SLSS transmission of the SyncRefUE. For example, one candidate is for ProSe UE to perform L1 filtering only on the subframe with PSBCH decoding success. To ensure the measurement accuracy of S-SRSP, SyncRefUE  should be allowed to transmit SLSS at least 5 times within the measurement period of [400]ms. Otherwise, the measurement period should be extended. 
So,, in order to investigate whether to meet the measurement accuracy within [400]ms, WAN transmission can be assumed with pattern of ‘0101010101’ for in-coverage SyncRef UE, here ‘0’ means SLSS transmission, and ‘1’ means WAN transmission.

When the SyncRefUE is in Out of Coverage, the SyncRefUE can be applied for a maximum of 2% dropping or delaying its transmission during 20seconds for its identification operation of another different SyncRefUE. The 2% dropping or delaying its SLSS of SyncRefUE corresponds to 10 transmission times. So, if the contiguous 10 dropping of delaying its SLSS  happens, it cannot meet the measurement accuracy of S-RSRP within measurement period of [400]ms even though already identification of the SyncRefUE due to lack of measured sample. For ensuring to meet measurement accuracy, ProSe UE can be assumed to drop or delay its SLSS transmission up to 5 within measurement period of [400]ms. However, considering average one dropping or delaying per 2second(2% during 20sec), the number of dropping or delaying its SLSS transmission of SyncefUE  can be assumed  up to 1 during the measurement period of [400]ms. 
Based on the discussion, we propose as following.
· Proposal 1: ProSe UE is capable of measuring S-RSRP in the subframe with SLSS transmission of the SyncRefUE for L1 filtering.
· Proposal 2: ProSe UE is capable of skipping to measure S-RSRP in the subframe with WAN UL transmission instead of  SLSS transmission for L1 filtering.
· Proposal 3: When ProSe UE is in In-Coverage,  it should be assumed to transmit SLSS at least 5 times within the measurement period to meet the measurement accuracy of S-RSRP.
· Proposal 4:  When ProSe UE is in In-Coverage, if it is not assumed to transmit SLSS at least 5 times within measurement period, the measurement period should be extended to meet the measurement accuracy of S-RSRP.
· Proposal 5:  When ProSe UE is in Out of Coverage, one dropping or delaying its SLSS transmission should be assumed during  measurement period to meet the measurement accuracy of S-RSRP.
· Proposal 6: If defining the test case of measurement accuracy of S-RSRP of in-coverage SyncRefUE, WAN transmission is suggested with transmission pattern of ‘0101010101’ during the measurement period of [400]ms, which ‘1’ means WAN transmission.
· Proposal 7: If defining the test case of measurement accuracy of S-RSRP of out of coverage SyncRefUE, up to one dropping or delaying SLSS transmission of ProSe UE is suggested during the measurement period of [400]ms.
3 Conclusion
In this paper, we investigated  selection/reselection related identification delay and measurement period considering WAN transmission of SyncRefUE in In-Coverage. Issue on opportunity of identification and measurement was raised. Especially, measurement period and measurement accuracy were observed. Based on the observation, we proposed as below. 

· Proposal 1: ProSe UE is capable of measuring S-RSRP in the subframe with SLSS transmission of the SyncRefUE for L1 filtering.
· Proposal 2: ProSe UE is capable of skipping to measure S-RSRP in the subframe with WAN UL transmission instead of  SLSS transmission for L1 filtering.
· Proposal 3: When ProSe UE is in In-Coverage,  it should be assumed to transmit SLSS at least 5 times within the measurement period to meet the measurement accuracy of S-RSRP.
· Proposal 4:  When ProSe UE is in In-Coverage, if it is not assumed to transmit SLSS at least 5 times within measurement period, the measurement period should be extended to meet the measurement accuracy of S-RSRP.
· Proposal 5:  When ProSe UE is in Out of Coverage, one dropping or delaying its SLSS transmission should be assumed during  measurement period to meet the measurement accuracy of S-RSRP.
· Proposal 6: If defining the test case of measurement accuracy of S-RSRP of in-coverage SyncRefUE, WAN transmission is suggested with transmission pattern of ‘0101010101’ during the measurement period of [400]ms, which ‘1’ means WAN transmission.
· Proposal 7: If defining the test case of measurement accuracy of S-RSRP of out of coverage SyncRefUE, up to one dropping or delaying SLSS transmission of ProSe UE is suggested during the measurement period of [400]ms.
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