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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#96bis, we agreed the following:
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

Agreement
Support the indication of the number of CRS ports for each neighbor cell in signaling the neighbor cells’ RSS parameters.

Also in RAN1#96bis, the following issues were highlighted for further considerations in RAN1#97:
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.

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.

This contribution summarises the issues raised in [1] – [7] on the use of RSS for measurement improvements.

2. Discussions
2.1 Issue 1: Whether to restrict RSS locations or require blind decodes
It was agreed to focus on the two most “expensive” RSS parameters, RSS time offset and RSS frequency locations.  The two options under consideration and the supporting companies are as follows:
· Option 1: Reduce the signalling resolution; and then UE searches for exact RSS location
· Support: ZTE [3], Nokia & NSN [5]
· Pros
· Configuration flexibility
· Cons
· Increase UE power & complexity for searches
· Network unable to signal changes if the change in RSS time offset & RSS frequency locations are within the signalling resolution [6]
· Remove the possibility of simultaneous RSS detection across multiple cells in out-of-sync settings [7]
· Option 2: Restrict the RSS locations by reducing the number of possible RSS locations
· Support: E/// [1], Huawei & HiSilicon [2], LG [4], Sony [6], Qualcomm [7]
· Pros
· Avoid the power consumption & complexity at the UE to perform searches
· Cons
· Restriction in RSS locations may cause inter-cell interference on the RSS [3]

Since there are 5 companies supporting Option 2 and only 2 companies supporting Option 1, the recommendation is to go with Option 2.
Proposal 1: For reducing the signaling bits of the neighbor cells’ RSS frequency location and RSS time offset, restrict the RSS locations by reducing the number of possible RSS locations.


2.2 Issue 2: How to restrict RSS locations
The methods proposed for restricting the RSS time offset & RSS frequency offset of neighbour cells are as follows:
· Method 1: Reduce the number of possible RSS time offsets and RSS frequency locations [2], [6]
· RSS time offset reduce to 2 bits [6] or 3 bits [2]
· RSS frequency location reduce to 4 locations (2 bits) [2], [6] 
· Method 2: The RSS time offset & RSS frequency location is a function of Cell ID, i.e. no signaling bits required [7]
· Method 3: The restricted RSS locations are dependent upon the Cell ID [1]
· The RSS time offset can either allows RSS to overlap or not-overlap
· Method 4: The RSS time offset & RSS frequency location is carrier specific [1].
· Method 5: The RSS frequency location of neighbor cells are within a frequency block relative to the RSS frequency location of the serving cell, e.g. the frequency block can be a narrowband [4]

It is also noted in [1] that it is difficult to rely on the eNB to provide a comprehensive neighbor cell list and that the UE has to detect most of the cells.  Hence the method used should allow the UE to detect for neighbor cell without relying on eNB to provide an explicit neighbor cell list.  
[bookmark: _GoBack]There is no clear majority for any specific method, therefore it is proposed to narrow down the possible methods:
Proposal 2: Down select between the following method for overhead reduction of the RSS time offset & RSS frequency location:
· Method 1: Reduce the number of possible RSS time offsets and RSS frequency locations
· Method 2: The RSS time offset & RSS frequency location is a function of Cell ID, i.e. no signaling bits required
· Method 3: The restricted RSS locations are dependent upon the Cell ID
· Method 4: The RSS time offset & RSS frequency location is carrier specific
· Method 5: The RSS frequency location of neighbor cells are within a frequency block relative to the RSS frequency location of the serving cell, e.g. the frequency block can be a narrowband

2.3 Issue 3: Allowing configuration flexibility 
If the RSS locations (time offset & frequency location) are restricted, in order to also allow configuration flexibility, an indication bit can be introduced to indicate whether the RSS locations are from a restricted smaller set of possible RSS locations or from the full set of possible RSS locations for each neighbour cell [6].  The exact signalling method is up to RAN2.
Proposal 3: Introduce an indicator to indicate whether the RSS locations are from a restricted smaller set of possible RSS locations or from the full set of possible RSS locations for each neighbour cell.  The exact signalling method is up to RAN2.


2.4 Issue 4: Parameters that are common or similar among neighbour cells
An open issue from RAN1#96bis is to discuss which RSS parameters can be common (carrier specific) or similar among neighbour cells.  E/// [1] proposed that the RSS duration (ce-rss-duration-config) and RSS power offset relative to LTE CRS (ce-rss-powerBoost-config) can be carrier specific.
Proposal 4: Discuss whether to make the following RSS parameter carrier specific
· ce-rss-duration-config: RSS duration
· ce-rss-powerBoost-config: RSS power offset relative to LTE CRS

2.5 Issue 5: Whether number of CRS ports can be assumed to be carrier specific
It was agreed in RAN1#96bis that the number of CRS ports for each neighbor cell is indicated when signaling the neighbor cells’ RSS parameters.  However it is noted in [1] that it is unlikely that the network will use 1 CRS port and the RSS power level scaling level relative to CRS is the same for 2 and 4 CRS ports.  It was proposed to study the impact of assuming that the number of CRS ports is carrier specific.  It is assumed that if there is no significant impact then the number of CRS ports can also be carrier specific.
Proposal 5: Study the impact of the UE assuming that the number of CRS ports is carrier specific.

3. Conclusion
Based on the contributions [1] – [7], the feature lead proposes the following:
Proposal 1: For reducing the signaling bits of the neighbor cells’ RSS frequency location and RSS time offset, restrict the RSS locations by reducing the number of possible RSS locations.
Proposal 2: Down select between the following method for overhead reduction of the RSS time offset & RSS frequency location:
· Method 1: Reduce the number of possible RSS time offsets and RSS frequency locations
· Method 2: The RSS time offset & RSS frequency location is a function of Cell ID, i.e. no signaling bits required
· Method 3: The restricted RSS locations are dependent upon the Cell ID
· Method 4: The RSS time offset & RSS frequency location is carrier specific
· Method 5: The RSS frequency location of neighbor cells are within a frequency block relative to the RSS frequency location of the serving cell, e.g. the frequency block can be a narrowband

Proposal 3: Introduce an indicator to indicate whether the RSS locations are from a restricted smaller set of possible RSS locations or from the full set of possible RSS locations for each neighbour cell.  The exact signalling method is up to RAN2.
Proposal 4: Discuss whether to make the following RSS parameter carrier specific
· ce-rss-duration-config: RSS duration
· ce-rss-powerBoost-config: RSS power offset relative to LTE CRS

Proposal 5: Study the impact of the UE assuming that the number of CRS ports is carrier specific.
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