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1 Introduction

In RAN#80 [1], the following objective was approved for mobility enhancement.
	Mobility Enhancement:

· Consider improving the DL RSRP and, if needed, RSRQ measurement accuracy, through use of RSS [RAN1, RAN4, RAN2]

· Specify relaxation of RRM measurements for serving cell for UEs using WUS for at least low mobility UEs [RAN4, RAN2]


In previous meetings, the following agreements have been achieved:
Agreement

Confirm the following working assumption:

· Restrict the RSS locations by reducing the number of possible RSS locations

Agreement

Methods to restrict the RSS locations:

· The RSS time offset(s) & RSS frequency location(s) are a function of Cell ID

· The Cell ID function is FFS

For further study:

· Consider reducing the overhead in signaling the number of CRS ports of the neighbours in using neighbour cells’ RSS for measurement improvements.

· Consider ways to provide RSS parameters for UE detected neighbour cells.
This contribution discusses the remaining issues of using RSS for RSRP measurement, considering the impacts to higher layer signaling overhead raised in the RAN2 LS [2]. 
2 Discussion
In the RAN2 LS [2], concerns of excessive additional broadcast signalling overhead to signal the parameters of using RSS for measuring RSRP were raised. Particularly, the parameters ce-rss-freqPos-config and ce-rss-timeOffset-config may be large. Currently, the number of bits for time offset and frequency location are 5 and 7 bits as shown below:
RSS-Config-r15 ::=



SEQUENCE {


duration-r15




ENUMERATED {sf8, sf16, sf32, sf40},


freqLocation-r15




INTEGER (0..98),


periodicity-r15




ENUMERATED {ms160, ms320, ms640, ms1280},


powerBoost-r15




ENUMERATED {dB0, dB3, dB4dot8, dB6},


timeOffset-r15




INTEGER (0..31)

}

2.1 Time offset

When considering the time offset of RSS, the signalling size can be reduced by restricting the possible time offset of RSS.  For example, the time offset of RSS can be extended by 4 times compared to current spec as below. In this way, the bit number required for time offset can be decreased from 5 bits to 3 bits.

	timeOffset

Time offset of RSS in frames. The actual value of time offset is based on the value of duration, as follows:

For duration 160 ms, only value range 0 to 3 are applicable. Actual value = timeOffset * 1 frames *4.

For duration 320 ms, actual value = timeOffset * 1 frames *4, with value range of timeOffset 0 to 7.

For duration 640 ms, actual value = timeOffset * 2 frames *4, with value range of timeOffset 0 to 7.

For duration 1280 ms, actual value = timeOffset * 4 frames *4, with value range of timeOffset 0 to 7.


In addition, with such restriction of RSS time offsets, the RSS time locations can be the same with measurement gaps configured to the UE, as the measurement gap periodicity for eMTC UEs can be 40ms or 80ms. If the actual value of time offset is increased by 4 times, the time locations of RSS and measurement gaps can coincide and UE can utilize measurement gaps to search for RSS.

Proposal 1: The actual value of time offset is increased by 4 times and only values 0-7 of IE timeoffset-r15 are applicable.

2.2 Restriction of RSS locations
In last meeting, it has been agreed that RSS time offset(s) & RSS frequency location(s) are a function of cell ID, and the cell ID function is FFS.
Although fixing the RSS in the same frequency location can significantly reduce signaling overhead, this would force the RSS to be within only one narrowband for all networks, which is a large limitation. Considering the potential RSS interference between cells, it should be permitted that RSS can be within different narrowbands for different cells. In addition, one possible network deployment may be that all cells of a carrier use the same narrow band to serve MTC UEs. In this scenario, it would be preferred that the RSS are all in the same frequency locations. It should also be allowed that RSS are configured by eNB to be in the same frequency location.

Proposal 2: The eNB can configure the RSS to be in a different narrowband than the serving cell, or in the same frequency location as the serving cell.

From neighbor cell list, the cell ID can be obtained. Then the potential locations can be obtained from cell ID to save signaling overhead. However, if only one RSS location is derived from cell ID, it would leave no flexibility of eNB configuration. To address this issue, several potential RSS locations can be derived from cell ID, then the used position can be RRC configured to the UE. In this way, the signaling overhead can be reduced while retaining the flexibility of RSS frequency locations.
If the RSS locations of different cells are different, the index of the narrow band with RSS can be derived from the cell ID, and then the position of the RSS within the narrowband can be RRC configured. Alternatively, several candidate RSS positions in terms of PRB index can be derived from cell ID, and then the position used for RSS is configured by RRC.
Proposal 3: If it is configured that different RSS frequency locations are used in different cells, several candidate RSS positions are derived from Cell ID, and the position used is configured by RRC.
3 Conclusions
In this contribution, the remaining issues of using RSS for RSRP measurement was discussed considering the excessive signaling overhead and following were proposed:
Proposal 1: The actual value of time offset is increased by 4 times and only values 0-7 of IE timeoffset-r15 are applicable.

Proposal 2: The eNB can configure the RSS to be in a different narrowband than the serving cell, or in the same frequency location as the serving cell.

Proposal 3: If it is configured that different RSS frequency locations are used in different cells, several candidate RSS positions are derived from Cell ID, and the position used is configured by RRC.
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