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1. Introduction 

This T-doc is a summary on the use of RSS for measurement improvements for eMTC.  The issues identified based on company contributions and discussions are:
· Parameters for RSRP Measurement using RSS

· RSS & Measurement Gap configurations

· Evaluation on measurement improvement in using RSS

2. Discussions
2.1 Issue 1: Parameters for RSRP Measurement using RSS
In RAN1#94 we agreed the following:

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

The following are parameters, for each cell, identified by most companies ([1], [2], [3], [4], [5]) in using RSS for neighbour cell measurements.  It is noted that these parameters are already available for the serving cell in Rel-15:
· 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

Proposal 1: 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

Additionally, the following parameters are also proposed to be signalled to the UE in using RSS for measuring RSRP of neighbour cells:
· RSS sequence/Cell ID:LG [2], ZTE [5]

· Indication whether cell supports RSS: LG [2]

· Degree of synchronisation between serving and neighbour cell: Qualcomm [3]

Proposal 2: Discuss whether the following parameters are required in using RSS for measuring RSRP of neighbour cells:

· RSS sequence/Cell ID

· Indication whether cell supports RSS

· Degree of synchronisation between serving and neighbour cell

LG [2] identified the following parameters to be signalled in using RSS for measuring RSRP of the serving and neighbour cells:
· Relationship between RSS ports and CRS ports, e.g.:

· RSS port is fixed to one of the CRS ports

· RSS ports equal to two CRS ports

· RSS ports cycles through different CRS ports in every 2 consecutive subframes

· CRS port information (noted that this is useful since RSS REs are punctured by CRS)

Proposal 3: Discuss whether the RSS and CRS ports information are required in using RSS for measuring RSRP of cells

Qualcomm [3] proposed that the parameters identified for the use of RSS for measuring RSRP of cells are signalled in the SI.

Proposal 4: The parameters related in the use of RSS for measuring RSRP of cells (including enable/disable usage of RSS for measurements) are signalled in the SI.

2.2 Issue 2: RSS & Measurement Gaps Configurations
Three companies [2], [6], [7] noted that the configurable periodicity of the measurement gaps (MG) for inter-frequency measurements are shorter than those for RSS and hence RSS may not be available for measurements during some of these MG.  For reference, the following are the periodicities and durations of MG and RSS
· RSS

· Duration = {8, 16, 32, 40} ms
· Periodicity = {160, 320, 640, 1280} ms
· Measurement Gaps
· Duration = 6 ms
· Periodicity = {40, 80} ms
Ericsson [7] noted that all RSS periodicities can be evenly divided by any of the MG periodicities and so there was no proposal offered by Ericsson.  LG [2] proposed to consider to introduce either shorter period(s) for the RSS (e.g. 80 ms or shorter) or longer period(s) for the MG (e.g. 160 ms or larger).  Additionally, LG also suggested to consider a shorter MG or RSS duration if RSS is used for measurement.
Proposal 5: Discuss whether any new periodicities or durations are required for RSS and/or Measurement Gaps considering that the existing configurable periodicities and durations do not provide RSS for every Measurement Gaps. 

2.3 Issue 3: Evaluation on measurement improvement in using RSS
Three companies [4], [6], [7] proposed to evaluate the gain in using RSS for measurements over the existing method of using CRS.  These companies also noted that such evaluation is performed in RAN4 and suggested to send an LS to RAN4 requesting RAN4 to perform the evaluation.  

Sony [1] proposed that RAN4 specify the performance requirements in using RSS for RSRP measurements and proposed to send an LS to RAN4.  Sony also proposed to send an LS to RAN2 informing RAN2 of any agreed parameters identified for the use of RSS for measuring RSRP for cells.
Proposal 6: Send an LS to RAN2 and RAN4:

· Informing them of the parameters identified by RAN1 for the use of RSS for measuring RSRP for cells

· Request RAN4 to evaluate the gain in measurement accuracy and speed in using RSS for RSRP measurements compared to using LTE CRS

3. Conclusion

This contribution summarises the issues on the use of RSS for measurement improvements raised by companies T-doc and discussions.  The following are proposed:
Proposal 1: 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
Proposal 2: Discuss whether the following parameters are required in using RSS for measuring RSRP of neighbour cells:

· RSS sequence/Cell ID

· Indication whether cell supports RSS

· Degree of synchronisation between serving and neighbour cell
Proposal 3: Discuss whether the RSS and CRS ports information are required in using RSS for measuring RSRP of cells
Proposal 4: The parameters related in the use of RSS for measuring RSRP of cells (including enable/disable usage of RSS for measurements) are signalled in the SI.

Proposal 5: Discuss whether any new periodicities or durations are required for RSS and/or Measurement Gaps considering that the existing configurable periodicities and durations do not provide RSS for every Measurement Gaps. 

Proposal 6: Send an LS to RAN2 and RAN4:

· Informing them of the parameters identified by RAN1 for the use of RSS for measuring RSRP for cells

· Request RAN4 to evaluate the gain in measurement accuracy and speed in using RSS for RSRP measurements compared to using LTE CRS
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