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Introduction
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN1 #94 meeting, there had the following agreement on use of RSS for measurement improvement [1].
	Agreement
From RAN1 perspective, it is feasible to use RSS for measuring RSRP for cells at least for IDLE mode mobility
· RAN1 to identify the related parameters in the next RAN1 meeting


In RAN1 #94bis meeting, there had the following agreement on use of RSS for measurement improvement [2].
	Agreement
In using RSS for measuring RSRP of neighbour cells, the following parameters are signalled to the UE for each cell:
· ce-rss-periodicity-config: RSS periodicity {160, 320, 640, 1280} ms
· ce-rss-duration-config : RSS duration {8, 16, 32, 40} subframes
· ce-rss-freqPos-config: RSS frequency location (lowest physical resource block number)
· ce-rss-timeOffset-config: RSS time offset in number of radio frames
· ce-rss-powerBoost-config : RSS power offset relative to LTE CRS {0, 3, 4.8, 6} dB
The parameters related in the use of RSS for measuring RSRP of cells are signalled in the SI.
Send LS R1-1811934 to RAN4:
· Request to evaluate the benefits and feasibility of using RSS for RSRP measurements compared to using LTE CRS
· For measurement purposes, assess the benefits and feasibility of linking RSS to CRS


In this contribution, we discuss the remaining issues on use of RSS for measurement improvement.
Discussion on use of RSS for measurement improvement
When RSS is used for measuring RSRP for cells, the definition of RSRP for RSS should be clearly defined. Different from CRS, RSS only occupies two PRBs in frequency domain. If RSRP measurement is based on RSS, measurement frequency bandwidth should be configured to 2 PRBs. The definition of RSRP for RSS is defined as:
Reference signal received power (RSRP), is defined as the linear average over the power contributions of the resource elements that carry RSS within the configured 2 PRB.
Proposal 1: When RSS is used for measurement, frequency bandwidth for RSRP measurement is 2 PRBs that RSS locates.
In addition, when RSS is used for RSRP measurement, RSS configuration impacts should be considered. For example, the relationship between RSS transmission period and RSRP reporting period.  
If RSS is used for measuring RSRP for the serving cell, there is no need to introduce any additional parameters since current specs include all parameters required for RSRP measurement. 
Proposal 2: If RSS is used for measuring RSRP for the serving cell, there is no need to introduce any additional parameters.
RSS can be used not only for measurement of the serving cell, but also measurement of the neighbour cells. In using RSS for measuring RSRP of the neighbour cells, besides the parameters agreed in last meeting, the following parameters were also discussed:
· RSS sequence/Cell ID
· Indication whether cell supports RSS
· Degree of synchronisation between serving and neighbour cell
When RSS is used for RSRP measurement of neighbour cells, if parameters for multiple cells are configured, parameters for different cells should be differentiated. A simple way is to indicate corresponding Cell ID at the same time. For the parameters ce-rss-periodicity-config, ce-rss-duration-config, ce-rss-freqPos-config, ce-rss-timeOffset-config and ce-rss-powerBoost-config signalled to the UE for each cell, corresponding Cell ID is also signalled. With Cell ID, the UE only needs to blindly detect the system information change indication when the UE detects RSS sequences. There is no need to blindly detect multiple cells, then the UE detection complexity can be reduced. In current specifications, the eNB has already signalled Cell ID lists for measurement. RAN1 can send LS to RAN2 asking whether additional Cell ID signalling is needed.
If RSS parameters for a given cell are configured, it implies the cell supports RSS. There is no need to introduce parameter ‘Indication whether cell supports RSS’.
In using RSS for measuring RSRP of neighbour cells, the UE will first do synchronization operation with neighbor cells before RSRP measurement. The parameter ‘Degree of synchronisation between serving and neighbour cell’ may be beneficial for RSRP measurement but not necessary. 
Proposal 3: In using RSS for measuring RSRP of neighbour cells, parameter Cell ID is needed.
· It is up to RAN2 decision whether additional signaling of Cell ID is needed. 
 Conclusions
In this contribution, we have discussed the measurement improvements for MTC. We make the following proposals:
Proposal 1: When RSS is used for measurement, frequency bandwidth for RSRP measurement is 2 PRBs that RSS locates.
Proposal 2: If RSS is used for measuring RSRP for the serving cell, there is no need to introduce any additional parameters.
Proposal 3: In using RSS for measuring RSRP of neighbour cells, parameter Cell ID is needed.
· It is up to RAN2 decision whether additional signaling of Cell ID is needed. 
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