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1 Introduction

In the last RAN4meeting, the SINR side condition for LAA measurement was extensively discussed. And the two options below were be FFS [1].
	Option 1: keep both side conditions(1 shot and multiple shots)

Option 2: to remove the multiple shots requirements and side condition


Therefore in this contribution, the further considerations on the SINR side condition for LAA are presented.
2 Discussion
It is clear that the practical deployment scenarios of LAA in which the SINR of UE detected could be much lower, e.g. -6dB. For example, according to the system level simulation results in Figure 1 the UE SINR below 0dB could be high as 10%. The simulation assumption for LAA system level simulations is also listed in Annex A1 [2].  
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Figure 1. CDF of UE geometry in LAA
Observation 1: >10% UE SINR in LAA scenario is less than 0dB. Thus if the SINR side condition specified as 0dB for one-shot, >10% UEs will be restricted to perform the cell identification and measurement in LAA indeed.
Obviously the cell identification with multiple shots in LAA is very necessary to guarantee the UE working in the lower SINR side condition. And according to the previous RAN4 agreements, the cell identification with multiple shots in LAA was also feasible when SINR is up to -6dB [3]. 
Proposal 1: The lower SINR condition (e.g. -6dB) for multiple shots measurement in LAA shall be considered also. 

On the other hand, if both the one-shot and multiple-shots measurement are allowed for LAA UE, there is some ambiguity when UE reporting the measurement results. Currently in LAA UE is unclear that whether the measurement results shall be reported to the network or not after measurement within these available DRS subframes. In order to avoid such ambiguity, one of straight forward way is that UE decide the suitable measurement mechanism (either one-shot or multiple-shot) by SINR condition. Then UE will execute the corresponding measurement procedures. 
Particularly, due to LBT in LAA, the average subcarrier SINR estimation based on the previous known CRS may not feasible in LAA. Thus the SINR estimation based on the concurrent DRS will more feasible. 

Additionally, after UE justify the proper measurement options the necessary indication for this shall be forwarded to the network. In order to avoid the extra standard impacts, it is preferable that the existing mechanism (e.g. RS-SINR [4]) could be used for this purpose. 
Accordingly several examples to illustrate the correct UE behavior of LAA cell detection and measurement are given respectively:

A. One-shot cell detection and one-shot measurement
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Figure 2a. One-shot cell detection and measurement 

Step 1: UE searches for PSS/SSS on the first several available DRS occasions. If PSS/SSS detection is reliable enough, the RS-SINR and RSRP/RSRQ will be estimated based on the received CRS in the same DRS occasion as PSS/SSS. And if the estimated SINR is larger than the SINR threshold (e.g. 1dB), UE will report 
· RS-SINR which is larger than the predefined threshold. Then the single-shot measurement approach UE used can be notified to NW implicitly. 

· RRM measurement results including RSRP/RSRQ
B. One-shot cell detection and multiple-shot measurement 


[image: image4.emf]W : maximum delay for cell identification 

Step1

1

st

DRS : PSS/SSS 

detection + RS-SINR

2

nd

 DRS : RS-SINR

3

rd

 DRS : RS-

SINR+RSRP/RSRQ

eNB

RS-SINR<=th, 

waiting for 

measRpt in 

the next DRS

R

S

-

S

I

N

R

RS-SINR>th, 

measRpt shall 

be received

R

S

-

S

I

N

R

R

S

R

P

/

R

S

R

Q

R

S

-

S

I

N

R

Step2

Step3

RS-SINR<=th, 

waiting for 

measRpt in 

the next DRS

 

Figure 2b. One-shot cell detection and multiple-shot measurement
Step 1: UE searches for PSS/SSS on the first several available DRS occasions. If PSS/SSS detection is reliable enough, the RS-SINR will be estimated based on the received CRS in the same DRS occasion.

· If the estimated SINR is smaller than the SINR threshold (e.g. 1dB), UE will report the RS-SINR to NW to indicate the multiple-shot measurement used. And there is no any RSRP/RSRQ results reported in the current DRS. UE will continue the measurement in the following available DRS.
Step 2: Assuming the synchronization information was obtained by the Step 1 cell detection results, UE intends to perform RSRP/RSRQ measurement. And the RS-SINR will be estimated also based on the received CRS in the same DRS occasion and report to NW.

· If the estimated SINR is smaller than the SINR threshold (e.g. 1dB), there is no any RSRP/RSRQ results need to be reported in the current DRS. UE will continue the measurement in the following available DRS. Otherwise, UE will follow the Step 3. 

Step 3: UE measured the RS-SINR and RSRP/RSRQ in the following DRS occasion until the maximum delay for RRM measurement (e.g. 5*DRS occasions) reached. And the RS-SINR will be estimated also based on the received CRS in the same DRS occasion and report to NW.

· If the estimated SINR is larger than the SINR threshold (e.g. 1dB), UE will report the RRM measurement results obtained over more than one DRS. 
Observation 2:  The requirement on the maximum delay time in terms of DRS occasion for the cell identification in LAA shall be specified.

C. Multiple-shot cell detection and one-shot measurement
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Figure 2c. Multiple-shot cell detection and one-shot measurement
Step 1: UE searches for PSS/SSS on the first several available DRS occasions. If PSS/SSS detection is not successful, the predefined RS-SINR (e.g. “-inf”) will be forwarded to NW to indicate the multiple-shot cell detection is needed. 
Step 2: UE keeps on cell detection on the following available DRS occasions. If PSS/SSS detection is reliable enough, the RS-SINR and RSRP/RSRQ will be estimated based on the received CRS in the same DRS occasion.

· If the estimated SINR is smaller than the SINR threshold (e.g. 1dB), UE will report the RS-SINR to NW to indicate there is not any RSRP/RSRQ results needed to be reported. And UE will continue the measurement in the following available DRS.
Step 3: Same as Step 3 in Example B. 

D. Multiple-shot cell detection and multiple-shot measurement 
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Figure 2d. Multiple-shot cell detection and multiple-shot measurement
Step 1 &2: same as the Step 1&2 of example C.
Step 3:  Same as the Step 2 in Example B.
Step 4: Same as Step 3 in Example B.
It shall be noted that for all examples above, if the interval between the two adjacent available DRSs for cell detection and measurement is too far away (e.g. >5s) the new cell detection procedure need to be re-started.

According the examples above, it can be seen:

Observation 3:  How UE report the measurement results in LAA could depend on the estimated RS-SINR.

Observation 4:  The correct UE measurement behavior can be known by NW with the existing report metric (e.g. RS-SINR). 
Based on the observations and analysis above, we can also conclude that
Proposal 2:  It is feasible that RS-SINR serve as the metric to determine the different UE measurement and reporting mechanism in LAA.
3 Conclusion

In this contribution, the further considerations on LAA measurement requirements are provided. According to the simulation results and observations we have the following proposal:
Observation 1: >10% UE SINR in LAA scenario is less than 0dB. Thus if the SINR side condition specified as 0dB for one-shot, >10% UEs will be restricted to perform the cell identification and measurement in LAA indeed.

Proposal 1: The lower SINR condition (e.g. -6dB) for multiple shots measurement in LAA shall be considered also.
Observation 2:  The requirement on the maximum delay time in terms of DRS occasion for the cell identification in LAA shall be specified.

Observation 3:  How UE report the measurement results in LAA could depend on the estimated RS-SINR.

Observation 4:  The correct UE measurement behavior can be known by NW with the existing report metric (e.g. RS-SINR). 

Proposal 2:  It is feasible that RS-SINR serve as the metric to determine the different UE measurement and reporting mechanism in LAA.
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