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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#97, we made the following working assumption and agreement:
Working Assumption
Restrict the RSS locations by reducing the number of possible RSS locations

Agreement
Downselect and/or combine from the following in RAN1#98 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
Other methods are not precluded

For further discussion
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.

For further discussion
Study the impact of the UE assuming that the number of CRS ports is carrier specific.
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

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.

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: Restricting RSS locations
In reducing the signaling overhead of RSS neighbour cells’ parameters, two proposals were considered, i.e., to restrict the possible RSS locations (RSS frequency location & time offsets) or to reduce the signaling resolution of the RSS locations.  In RAN1#97, we made a working assumption to restrict the possible RSS locations.  The company contributions in [1]-[7] did not raise any objections to this working assumption and 5 companies [1], [2], [3], [4], [5] proposed to confirm the working assumption.  It is therefore proposed to confirm this working assumption. 
Proposal 1:  Confirm the following working assumption:
	Restrict the RSS locations by reducing the number of possible RSS locations

2.2 Issue 2: Methods to restrict RSS locations
Five methods of restricting the RSS locations were considered and the companies supporting them are as follows:
· Method 1: Reduce the number of possible RSS time offsets and RSS frequency locations
· Support: Sony [1], HW [3]
· HW [3] supports this for reducing RSS time offset
· Method 2: The RSS time offset & RSS frequency location is a function of Cell ID, i.e. no signaling bits required
· Support: Nokia [2], QC [5], E/// [6]
· NOTE: QC [5] indicated support for Method 3 but it is later noted that QC also supports Method 2. 
· Method 3: The restricted RSS locations are dependent upon the Cell ID
· Support: HW [3], QC [5]
· HW [3] supports this for reducing RSS frequency location
· Method 4: The RSS time offset & RSS frequency location is carrier specific
· Support: Nokia [2], E/// [6], ZTE [7]
· Method 5: The RSS frequency location of neighbour 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
· Support: LG [4], ZTE [7]


There is no clear majority for any method.  Method 2 & Method 4 require no signaling with very little flexibility, whilst Method 1, Method 3 & Method 5 require some signaling offering some flexibility.  ZTE [7] proposed a 1 bit indicator to switch between Method 4 and Method 5.  Such an indicator is also considered in RAN1#97, where the network can indicate whether the RSS locations are restricted or not.  A possible compromise based on [7] can be considered, for example allowing the network switch between a method with very little flexibility (full restriction) such as Method 2 or Method 4 and full or some flexibility, which we will consider in the next section.
Further discussion with LG suggested that Method 5 can be a function of Cell ID.  For example the location within the narrowband can be a function of Cell ID.  Since Method 2, Method 3 and Method 5 are dependent upon Cell ID, it is proposed that we merge these methods into 1 method.  The details of how this Cell ID dependence can be FFS, which anyway needs to be defined for all these methods.  That is the number of methods are reduced to 3 methods.

Proposal 2: Methods to restrict the RSS locations are redefined as follow:

· Method A: Reduce the number of possible RSS time offsets and RSS frequency locations
· Method B: The RSS time offset & RSS frequency location is a function of Cell ID
· The Cell ID function is FFS
· Method C: The RSS time offset & RSS frequency location is carrier specific


2.3 Issue 3: Indicator to restrict RSS locations
In RAN1#97, we considered whether to introduce an indicator to switch between using a restricted set of RSS locations and allowing full or some flexibility in configuring the RSS locations.  This method is supported by 3 companies [1], [2], [7] and no objections were raised.

The methods considered to restrict the RSS locations can be divided into:
1. Full RSS locations restriction (e.g. Method C) with no configurability
2. Some configuration flexibility in RSS locations (e.g. Method A and Method B)

One potential compromise is to adopt the RSS location full restriction method (e.g. Method C) but allow the network to switch between this RSS restriction and full flexibility (i.e. no reduction in signaling bits) or some flexibility (e.g. Method A or Method B).  Whether there will be one indicator per neighbour cell or one indicator for all neighbour cells is FFS. 

Proposal 3:  Introduce an indicator to switch between fully restricting the RSS locations e.g. carrier specific, and full flexibility or some flexibility in configuring the RSS locations.  The exact signaling method is up to RAN2.
· FFS whether one indicator per neighbour cell or one indicator for all neighbour cells

2.4 Issue 4: Number of CRS ports
In RAN1#97, we discussed whether the number of CRS ports can be assumed to be carrier specific.  The following points are raised by two companies, E/// [6] and ZTE [7]:
· Both companies [6], [7] noted that the number of CRS ports cannot be assumed to be carrier specific.
· E/// [6] and ZTE [7] noted that the number of CRS ports have an impact on the performance when using RSS for RSRP measurements
· E/// [6] noted that the information on the number of CRS ports is not needed if RSS is used only for synchronization but it is required if it is also used for measurements
Based on these, we can conclude that the number of CRS ports is important and needed.  On the signaling aspect, the following is proposed:
· No need to signal the number of CRS ports.  The UE obtains this information by decoding the PBCH [6].
· Use a single bit to indicate whether the number of CRS ports is carrier specific or not.  If it is not carrier specific further indicate whether it is higher or lower than that of the serving cell [7].
Since we already agreed in RAN1#96bis to support the indication of CRS ports and that it is deemed to be needed for using RSS for measurements, it is proposed to continue to support this agreement.  However, we can consider more efficient ways of signaling the number of CRS ports.
Proposal 4: Consider reducing the overhead in signaling the number of CRS ports of the neighbours in using neighbour cells’ RSS for measurement improvements.

2.5 Issue 5: Other RSS parameters
One company [6] proposed that the RSS duration and RSS power offset are carrier specific.  It would be beneficial to have views from more companies and hence, it is encouraged that companies further evaluate them.

2.6 Issue 6: RSS parameters for detected cells
E/// [6] argued that the Neighbour Cell List is not often configured and it is difficult for network operators to provide a comprehensive list.  It is proposed in [6] to not use Neighbour Cell List.  
Since Neighbour Cell List is managed by RAN2 and in the RAN2 LS [8], RAN2 assumed that RSS parameters are signaled on a per neighbour cell basis, it is proposed that RAN1 continue to work based on this work frame.  It should also be appreciated that the UE can detect neighbour cells that are not in the Neighbour Cell List and can provide measurements on these detected cells.  Hence, recognizing the concerns raised in [6], it is proposed that we study methods to provide RSS parameters for UE detected cells.
[bookmark: _GoBack]Proposal 5: Consider ways to provide RSS parameters for UE detected neighbour cells.

3. Conclusion
Based on the contributions [1] – [7], the feature lead proposes the following:
Proposal 1:  Confirm the following working assumption:
	Restrict the RSS locations by reducing the number of possible RSS locations

Proposal 2: Methods to restrict the RSS locations are redefined as follow:

· Method A: Reduce the number of possible RSS time offsets and RSS frequency locations
· Method B: The RSS time offset & RSS frequency location is a function of Cell ID
· The Cell ID function is FFS
· Method C: The RSS time offset & RSS frequency location is carrier specific

Proposal 3:  Introduce an indicator to switch between fully restricting the RSS locations e.g. carrier specific, and full flexibility or some flexibility in configuring the RSS locations.  The exact signaling method is up to RAN2.
· FFS whether one indicator per neighbour cell or one indicator for all neighbour cells

Proposal 4: Consider reducing the overhead in signaling the number of CRS ports of the neighbours in using neighbour cells’ RSS for measurement improvements.

Proposal 5: Consider ways to provide RSS parameters for UE detected neighbour cells.
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