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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#98bis, we made the following agreements:
Agreement
The RSS Frequency Location function is as follows:
· Possible RSS Frequency Locations can only be within legacy Rel-13 narrowbands
· A RSS Frequency Location does not span two narrowbands.
· In each legacy narrowband, there are 3 non-overlapping RSS Frequency Locations
· Network can configure a subset of narrowbands to contain possible RSS
· The subset of narrowbands is common across all cells in the network
· The total number of selected narrowbands that can contain possible RSS is NNB
· The RSS Frequency Location function:
· IRSS = PCID MOD (3NNB)
· Where IRSS is the index of possible RSS Frequency Location starting with the lowest location

Agreement 
· For the configuration of the NNB narrowbands, following is supported
· A bitmap to indicate the NNB narrowbands. The narrowbands belonging to the central 6 PRBs are excluded.
· By default, all narrowbands, except for the narrowbands belonging to the central 6 PRBs, are selected
· A one-bit indicator indicating RSS colocation (time and frequency domain) in all cells
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Agreement
For the RSS Time Offset ORSS, the RSS time offset is distributed across MRSS as a function of PCID.  The RSS Time Offset function is:
· ORSS = PCID/(3NNB) MOD MRSS
· NOTE: Actual Time Offset (in SFN radio frames) = ORSS × GRSS
Where, the granularity of each unit of GRSS = PRSS / (10 MRSS),  where GRSS is configurable and is common across all cells in the network
· FFS: value for GRSS 

Agreement
For each neighbor cell in the Neighbour Cell List:
· Use 3 bits to signal a RSS Power Bias relative to Q_offset, where 1 state is used to indicate that RSS is not used for that neighbor cell. FSS the range

Agreement 
Use RSS of neighbour cells for measurement improvement in Connected Mode:
· Signalling of RSS parameters for UE reported neighbour cells that are NOT in the Neighbour Cell List
· FFS: Handling of potential mismatch of UE measurement gaps and RSS periodicity

Agreement
Introduce a time shift RSS, within two consecutive ORSS steps, so that the actual time offset can be shifted by RSS radio frames, i.e.: 
· The Actual Time Offset = (ORSS × GRSS) +  RSS
· The value RSS can be determined by the UE from the ORSS of the serving cell

This contribution considers some remaining issues on using RSS for neighbour cell measurements.  
2. Discussions 
The RSS parameters required for neighbor cell RSS measurement are defined as follows:
Table 1: RSS parameters for neighbour cell measurements
	RSS Parameter
	Number of Bits
	Comments

	Periodicity
	Not signalled
	Common across network

	Duration
	Not signalled
	Blind decoded by UE

	Frequency Location
	Max 16 bits (20 MHz system bandwidth). Common across network.
	Bitmap of NNB narrowbands is signalled. UE derives location from NNB and PCID

	Time Offset
	FFS
	Granularity GRSS is signalled. UE derives offset from NNB, GRSS & RSS periodicity.

	Power Bias
	3 bits per neighbour cell
	Power bias relative to Qoffset. Values are FFS.



The remaining issues to complete the neighbour cells’ RSS parameters are the values for the granularity GRSS and the values for the Power Bias.

2.1 RSS Time Offset Granularity
In Rel-15, the number of possible RSS Time Offsets MRSS is dependent upon the RSS periodicity PRSS, i.e.:
· MRSS=16 for PRSS = 160 ms
· MRSS=32 for PRSS = {320, 640, 1280} ms
These number of possible RSS Time Offsets MRSS thereby gives the following RSS Time Offset granularities GRSS in Rel-15:
· GRSS = 1 radio frame for PRSS = {160 ms, 320 ms}
· GRSS = 2 radio frames for PRSS = 640 ms
· GRSS = 4 radio frame for PRSS = 1280 ms

One way to determine the GRSS values is to decide on the number of possible RSS Time Offsets MRSS in Rel-16.  We should at least keep the Rel-15 values, i.e. MRSS = {16, 32}.  It may also be beneficial to allow the network to configure MRSS=1, which effectively gives only a single RSS Time Offset value for the entire network.  The remaining values should allow the periodicity PRSS to be evenly divided by MRSS.  Based on these arguments, the possible MRSS values are {1, 2, 4, 8, 16} for PRSS = 160ms and {1, 2, 4, 8, 16, 32} for PRSS = {320, 640, 1280} ms.
Proposal 1: The number of possible RSS Time Offsets MRSS in Rel-16 is:
· MRSS = {1, 2, 4, 8, 16} for PRSS = 160 ms
· MRSS = {1, 2, 4, 8, 16, 32} for PRSS = {320, 640, 1280} ms

Since , the values for GRSS in radio frames are as follows, which can be signalled using 3 bits since there are only 6 possible values per PRSS (RSS periodicity):
· GRSS = {1, 2, 4, 8, 16} frames for PRSS = 160 ms
· GRSS = {1, 2, 4, 8, 16, 32} frames for PRSS = 320 ms
· GRSS = {2, 4, 8, 16, 32, 64} frames for PRSS = 640 ms
· GRSS = {4, 8, 16, 32, 64, 128} frames for PRSS = 1280 ms

Proposal 2: RSS Time Offset granularity GRSS is signalled using 3 bits, where the values of GRSS depends on the RSS periodicity PRSS as follows: 
· GRSS = {1, 2, 4, 8, 16} frames for PRSS = 160 ms
· GRSS = {1, 2, 4, 8, 16, 32} frames for PRSS = 320 ms
· GRSS = {2, 4, 8, 16, 32, 64} frames for PRSS = 640 ms
· GRSS = {4, 8, 16, 32, 64, 128} frames for PRSS = 1280 ms

2.2 RSS Power Bias
The Qoffset is the difference in CRS power boosting between the neighbour cell and the serving cell with a range from -24 dB to +24 dB and it is used in the cell reselection criteria.  The RSS Power Bias is relative to the Qoffset, which effectively means that the RSS Power Bias is the amount of power boosting on the RSS of the neighbour relative to the CRS of the serving cell.
Observation 1: The RSS Power Bias gives the overall power boosting between the neighbour cell’s RSS and the serving cell’s CRS.

It was argued in [1] that if the RSS Power Bias of a neighbour cell is too low relative to the RSRP of the serving cell then the RSS measurement for that neighbour cell is unlikely to be accurate.  If we make an assumption that RSS Power Bias below -6 dB would not provide meaningful measurement, then we can have a RSS Power Bias range of {-6 dB, -3 dB, 0 dB, 3 dB, 6 dB, 9 dB, 12 dB, Not Used}.  Here “Not Used” means RSS of that neighbour cell is not used for measurement.
Proposal 3: The RSS Power Bias values are {-6 dB, -3 dB, 0 dB, 3 dB, 6 dB, 9 dB, 12 dB, Not Used}, where “Not Used” means the RSS of that neighbour cell is not used for measurements.

2.3 RSS Measurement for Neighbour Cells not in Neighbour Cell List
The Neighbour Cell List may not contain the most suitable neighbour cells and the UE may detect neighbour cells that are not in the Neighbour Cell List.  It is therefore beneficial that the UE can use the RSS of neighbour cells that are not in the Neighbour Cell List for measurements.
In order to use the RSS of a neighbour cell for measurement, the RSS Power Bias of that neighbour cell is required.  Since the RSS Power Bias is cell specific, it cannot be signalled for neighbour cells that are not in the Neighbour Cell List.  In [2], it is proposed that a Default RSS Power Bias is signalled to the UE such that the UE assumes this default value when performing RSS measurements on neighbour cells that are not in the Neighbour Cell List.  The Default RSS Power Bias assumes Qoffset = 0.
Proposal 4: A Default RSS Power Bias that assumes Qoffset=0 is signalled to the UE for measurements using RSS of neighbour cells that are not in the Neighbour Cell List.
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The Default RSS Power Bias can use the same range of values as the RSS Power Bias where one of the values indicates that the UE does not perform any RSS measurement on neighbour cells that are not in the Neighbour Cell List.
Proposal 5: The Default RSS Power Bias values are are {-6 dB, -3 dB, 0 dB, 3 dB, 6 dB, 9 dB, 12 dB, Not Used}, where “Not Used” indicates that the UE does not perform RSS measurements on neighbour cells that are NOT in the Neighbour Cell List.

3. Conclusion
In this contribution, we discuss some remaining issues in using RSS for neighbour cell measurements.  We observed the following:
Observation 1: The RSS Power Bias gives the overall power boosting between the neighbour cell’s RSS and the serving cell’s CRS.

We therefore propose the following:
Proposal 1: The number of possible RSS Time Offsets MRSS in Rel-16 is:
· MRSS = {1, 2, 4, 8, 16} for PRSS = 160 ms
· MRSS = {1, 2, 4, 8, 16, 32} for PRSS = {320, 640, 1280} ms

Proposal 2: RSS Time Offset granularity GRSS is signalled using 3 bits, where the values of GRSS depends on the RSS periodicity PRSS as follows: 
· GRSS = {1, 2, 4, 8, 16} frames for PRSS = 160 ms
· GRSS = {1, 2, 4, 8, 16, 32} frames for PRSS = 320 ms
· GRSS = {2, 4, 8, 16, 32, 64} frames for PRSS = 640 ms
· GRSS = {4, 8, 16, 32, 64, 128} frames for PRSS = 1280 ms

Proposal 3: The RSS Power Bias values are {-6 dB, -3 dB, 0 dB, 3 dB, 6 dB, 9 dB, 12 dB, Not Used}, where “Not Used” means the RSS of that neighbour cell is not used for measurements.
Proposal 4: A Default RSS Power Bias that assumes Qoffset=0 is signalled to the UE for measurements using RSS of neighbour cells that are not in the Neighbour Cell List.
Proposal 5: The Default RSS Power Bias values are are {-6 dB, -3 dB, 0 dB, 3 dB, 6 dB, 9 dB, 12 dB, Not Used}, where “Not Used” indicates that the UE does not perform RSS measurements on neighbour cells that are NOT in the Neighbour Cell List.
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