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Introduction
The Rel-16 WID on using RSS for cell measurements has the following objective:
Mobility Enhancement:
· Consider improving the DL RSRP and, if needed, RSRQ measurement accuracy, through use of RSS [RAN1, RAN4, RAN2]

In RAN1#98, the following agreements were made:
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.

In this contribution, we continue discuss the remaining issues for using RSS for neighbouring cell measurement.
Neighbour cell RSS information
From a signalling perspective, the two most significant contributors to the RSS neighbour cell information are the time offset (ce-rss-timeOffset-config)—requiring 5 bits, and the frequency location (ce-rss-freqPos-config)—requiring 7 bits. In reducing the signalling overhead of RSS neighbour cell’s parameter, the possible RSS locations can be restricted. According to agreement in last meeting, the RSS time and frequency location is a function of cell ID for restricting the possible RSS locations. The details of how this cell ID function is still FFS for which at least the following two options can be considered.
· Option 1, the RSS time and frequency location are only determined by the cell ID without any signalling. 

For example, the starting PRB for the RSS frequency location is determined by “cell ID mod 99” and the RSS time offset is then given by “cell ID mod 32” or “floor(cell ID / 99) mod 32”. Basically, we don’t space any RSS out. However, for this method UE may be required to perform blind searching for the RSS since neighbour cell RSS can be any frequency and time location. Also, the measurements from colliding RSS across multiple cells seem to be bad.
[bookmark: _GoBack]Observation 1: Opt1 increases UE computational efforts for blind searching the RSS.
· Option 2, the RSS time and frequency location are only determined by the cell ID with signalling of starting offset. 

As per previous meeting discussion, it is desirable to avoid additional UE computational load. Therefore, one other option would be to have start-rb-RSS to be a range “(cell ID mod 99) +/- delta_freq-offset” where the delta_freq-offset may be a 2- or 3-bits value. And similarly, “(cell ID mod 32) +/- delta_time-offset” could be a starting point for the time offset, with delta_time-offset as a 1/2/3-bit value. Different from Option 1, the UE knows the location of the RSS in the neighbour cells. This is important since the UE is not required to perform any sort blind searching to figure out where the neighbour cell RSS is located. The “delta_freq-Offset” and “delta_time-Offset” will be indicated together with neighbour cell list in SIB. By restricting the RSS time and frequency location, the 12-bits of broadcast information can be saved to 4-5 bits for the example above. 
Observation 2: Opt2 effectively reduces UE computational efforts for blind searching the RSS.
Proposal 1:  The RSS time-offset (ce-rss-timeOffset-config) and RSS frequency-location (ce-rss-freqPos-config) are determined based on “(Cell ID mod 32) +/- delta-time-Offset” and “(Cell ID mod 99) +/- delta-freq_offset” with “delta_freq-Offset” and “delta_time-Offset” signalled together with the neighbour cell list. 
Number of CRS ports
In order to use RSS for neighbour cell measurement, the UE is required to know the number of CRS ports in neighbour cell. The number of CRS ports information cannot be assumed to be carrier specific; otherwise there would be a deviation for the measurement to the actual transmission power.  
In [2], it is proposed to derive the number of CRS ports from decoding PBCH of neighbour cells. In such case, signalling of the number of CRS ports can be avoided to save the overhead. It shall be noted that decoding PBCH is not the legacy behaviour for cell reselection. It is difficult especially for UE in a very low SNR regime to take long time for PBCH detection, thus costing additional power consumption.
Since we already agreed in RAN1#96bis to support the indication of CRS ports for each neighbor cell , we need further study whether to use explicitly or implicitly signaling for CRS port number per neighbour cell. 
[bookmark: _Hlk4762514]Proposal 2:  The number of CRS ports per neighbour cell is not derived from PBCH decoding.
· FFS explicit or implicit signalling for CRS port number per neighbour cell.

Summary
Observation 1: Opt1 increases UE computational efforts for blind searching the RSS.
Observation 2: Opt2 effectively reduces UE computational efforts for blind searching the RSS.
Proposal 1:  The RSS time-offset (ce-rss-timeOffset-config) and RSS frequency-location (ce-rss-freqPos-config) are determined based on “(Cell ID mod 32) +/- delta-time-Offset” and “(Cell ID mod 99) +/- delta-freq_offset” with “delta_freq-Offset” and “delta_time-Offset” signalled together with the neighbour cell list. 
Proposal 2:  The number of CRS ports per neighbour cell is not derived from PBCH decoding.
· FFS explicit or implicit signalling for CRS port number per neighbour cell.
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