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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]
To this end, RAN2 #104 sent RAN1 an LS asking whether and how the size of the RSS parameters for measuring RSRP of neighbour cells can be minimised. In this contribution, we address this issue raised in the RAN2 LS.
In RAN1#96b, the following agreements were made:
Agreement
Prioritize future RAN1 work on the following neighbor cells’ RSS parameters when reducing the number of signaling bits:
· ce-rss-freqPos-config: RSS frequency location (lowest physical resource block number)
· ce-rss-timeOffset-config: RSS time offset in number of radio frames

For further discussion until RAN1#97
Further evaluate which RSS parameters are likely to be common and/or similar between camped cell and neighbor cell(s).  For those RSS parameters that are not common and/or similar discuss how they are signaled.
· Including whether to send LS to RAN2 on RAN1 conclusion on which RSS parameters are likely to be common and/or similar.

Agreement
Support the indication of the number of CRS ports for each neighbor cell in signaling the neighbor cells’ RSS parameters.
[bookmark: _GoBack]
For further study
Consider until RAN1#97 the following options for reducing the signaling bits of the neighbor cells’ RSS frequency location and RSS time offset:
· Option 1: Reduce the signalling resolution; and then UE searches for exact RSS location
· The reduced signalling resolution is FFS
· Option 2: Restrict the RSS locations by reducing the number of possible RSS locations
· The exact restriction method is FFS
Either Option 1 or 2 can be complemented by other methods.


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 [1], it is proposed to reduce the granularity of timing and frequency information that is conveyed about the neighbour cell RSSs. Arguments made in favour of this approach stem from the fact that a UE looking for neighbour cell RSS information is already synchronized to its own cell, thereby reducing the number of hypotheses that need to be tested w.r.t an out-of-sync scenario. Keeping this rationale in mind, [1] proposes a coarsely quantized signalling of the time and frequency information of the neighbour cell RSSs, thereby requiring the UE to search across (purportedly limited) multiple hypotheses across time, frequency and cells to acquire neighbour cell RSS information.
While [1] disregards the possibility of an out-of-sync UE attempting to simultaneously read multiple RSSs, we believe there may be a case for such settings in future—as UE processing capabilities improve over time, an MTC UE (with limited but non-zero mobility) may indeed run a simultaneous search across multiple RSSs from a near-cold, out-of-sync start, if it has a rough estimate of its location in proximity to its previous serving cell. In effect, the RSS neighbour cell information may, over time, aid in primary synchronization in these settings. However, this future flexibility is essentially rendered unviable if an out-of-sync UE does not have access to the time and frequency locations of the RSSs in its neighbour cell list from its last active connection with its serving cell.
[bookmark: _Hlk4762502]Observation 1: Reducing parameter resolution for neighbour cell RSS time-offset and frequency-location signalling annuls the possibility of simultaneous RSS detection across multiple cells in out-of-sync settings.
[bookmark: _Hlk4762318]With this in mind, and to generally enable feasible simultaneous decoding of multiple RSSs, we propose to make both the RSS time offset (ce-rss-timeOffset-config) and RSS frequency location (ce-rss-freqPos-config) cell ID specific, i.e., to introduce an equation that determines the time offset and frequency location based on cell ID. This eliminates the need for explicit signalling in the neighbour cell RSS information, while also ensuring simultaneous RSS detection across multiple cells under sync and out-of-sync settings with reasonable UE complexity.
[bookmark: _Hlk4762514][bookmark: _Hlk4763146]Proposal 1:  The RSS time-offset (ce-rss-timeOffset-config) and RSS frequency-location (ce-rss-freqPos-config) are determined based on Cell ID specific and may not be signalled as part of neighbour cell RSS information. 
- For backwards compatibility with Rel15 UEs, these parameters for the serving cell shall continue to be signalled explicitly. 

Summary
Observation 1: Reducing parameter resolution for neighbour cell RSS time-offset and frequency-location signalling annuls the possibility of simultaneous RSS detection across multiple cells in out-of-sync settings.
Proposal 1:  The RSS time-offset (ce-rss-timeOffset-config) and RSS frequency-location (ce-rss-freqPos-config) are determined based on Cell ID specific and may not be signalled as part of neighbour cell RSS information. 
- For backwards compatibility with Rel15 UEs, these parameters for the serving cell shall continue to be signalled explicitly. 
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