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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
This contribution is a summary of the issues and proposals raised in contributions [1] – [7] on the use of RSS for measurement improvements.  All the contributions focused on the overhead reduction in signaling neighbor cells’ RSS parameters as first described in the LS from RAN2 in [8].  For reference, the RAN1 reply LS to RAN2 [9] concluded the following:
· RSS periodicity can be considered as a carrier specific parameter, hence it may be omitted from neighbor cell RSS configuration signaling.
· RAN1 expects most cells to have common or similar configurations for most parameters. Parameter commonality or similarity between serving cell and neighbor cell(s) may be exploited to reduce the required number of bits.
· RAN1 will study whether and how to reduce the overhead from the two most expensive parameters, time offset and frequency location. Depending on the study, this could be done, e.g., by making one or both of them carrier specific or by reducing their resolution.
The Rel-15 RSS parameters are as follows:
· ce-rss-periodicity-config: RSS periodicity {160, 320, 640, 1280} ms: 2 bits
· ce-rss-duration-config: RSS duration {8, 16, 32, 40} subframes: 2 bits
· ce-rss-freqPos-config: RSS frequency location (lowest physical resource block number): 7 bits
· ce-rss-timeOffset-config: RSS time offset in number of radio frames: 5 bits
· ce-rss-powerBoost-config: RSS power offset relative to LTE CRS {0, 3, 4.8, 6} dB: 2 bits
It is already agreed that the RSS periodicity is carrier specific and hence, the potential number of signalling bits for neighbour cells’ RSS parameters is 16 bits per neighbour cell.  This summary will focus on the remaining RSS parameters.

2. Discussions

2.1 Issue 1
The two most “expensive” (i.e. consume the most bits) parameters are the RSS frequency location (7 bits) and the RSS time offset (5 bits).  Six companies [1], [2], [3], [4], [5], [6] proposed solutions to reduce the signalling bits for these two parameters in signalling the neighbour cells’ RSS parameters whilst one company [7] proposed to reconsider any signalling bits reduction.  Since RAN2 requested RAN1 to reduce signalling overheads and majority of the companies have proposals on such reduction, it is proposed to focus on reducing the signalling bits for the RSS frequency location and RSS time offset.
Proposal 1: Focus 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


2.2 Issue 2
The following are options proposed in reducing the signalling bits for RSS frequency location & RSS time offset.
· Option 1: Reduce the signalling resolution and UE search for exact RSS location
· Supported by E/// [1], Nokia [2], ZTE [4]
· Method
· Since the exact RSS location (freq & time) is not indicated due to reduced resolution, the UE needs to search for the RSS within an RSS search space.  Proposed search space size:
· Frequency location within 1 narrowband, i.e. reduced to 4 bits [1], [4]
· Time offset: ¼ of RSS periodicity, i.e. reduced to 2 bits [1]
· It is noted that neighbor cells’ RSS search is done infrequently and therefore does not consume significant UE power
· Cons
· The network cannot signal any change to RSS location (freq and/or time) if the change is within the signaling resolution [3]
· UE unable to perform simultaneous RSS detection across multiple cells in out-of-sync setting [5]
· Option 2: Restrict the RSS locations by reducing the number of possible RSS location
· [bookmark: _GoBack]Supported by Sony [3], Nokia [4], QC [5], LG [6]
· Methods
· Restrict to 4 possible RSS frequency locations (2 bits) and 4 possible RSS time offsets (2 bits) [3]
· A bit can be introduced for each neighbor cell to indicate whether the RSS location is restricted (i.e. 4 bits to signal the RSS location) or not (i.e. 12 bits to signal the RSS location) [3]
· The possible RSS frequency location & RSS time offset is a function of Cell ID and system bandwidth of the neighbouring cells [2]
· The RSS frequency location & RSS time offset is a function of Cell ID.  Therefore no bits are required to signal the RSS location [5]
· The neighbor cells’ RSS frequency location are restricted to within a frequency block, i.e. a range of ±4 PRB relative to the serving cell’s RSS frequency location [6]
· Cons
· Reduce configuration flexibility & increase probability of inter-cell RSS resource collision [4]

Proposal 2: Down select the following options in reducing the signaling bits of the neighbor cells’ RSS frequency location and RSS time offset:
· Option 1: Reduce the signalling resolution and 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


2.3 Issue 3
As per RAN1 reply LS to RAN2 [9], in addition to the RSS periodicity, some of the other RSS parameters maybe carrier specific.  ZTE [4] noted that making some RSS parameters carrier specific would significantly reduce the flexibility of RSS configuration.  E/// [1] further pointed out that majority of these RSS parameters are common among cells in the network and proposed an efficient signalling scheme to take advantage of this point.  Here a 1 bit indicator for each neighbor cell to indicate whether the RSS parameters are common with the serving cell or not.  For those cells that have different RSS parameter configurations, further bits are signaled to indicate them.
Proposal 3: 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.
· FFS LS to RAN2 on RAN1 conclusion on which RSS parameters are likely to be common and/or similar.


2.4 Issue 4
In addition to the existing (Rel-15) RSS parameters, E/// [1] proposed to signal 2 additional bits for the number of CRS ports for each neighbor cell since it was agreed in RAN1#96 to make the RSS power dependent upon the number of CRS ports.  This avoids having the UE to decode the MIB of each neighbor cell in order to obtain the number of CRS ports.
Proposal 4:  Discuss whether to signal 2 additional bits to indicate the number of CRS ports for each neighbor cell in signaling the neighbor cells’ RSS parameters.

2.5 Issue 5
Nokia [2] proposed to use alternative methods (i.e. non SI) to signal the neighbour cells’ RSS parameters such as unicast signalling or a low frequency SC-PTM since these parameters are rarely signalled to the UEs.  However, it should be noted that in RAN1#94bis it is already agreed that these RSS parameters are signalled in the SI, i.e.:
Agreement 
In using RSS for measuring RSRP of neighbour cells, the following parameters are signalled to the UE for each cell:
· ce-rss-periodicity-config: RSS periodicity {160, 320, 640, 1280} ms
· ce-rss-duration-config : RSS duration {8, 16, 32, 40} subframes
· ce-rss-freqPos-config: RSS frequency location (lowest physical resource block number)
· ce-rss-timeOffset-config: RSS time offset in number of radio frames
· ce-rss-powerBoost-config : RSS power offset relative to LTE CRS {0, 3, 4.8, 6} dB

Agreement
The parameters related in the use of RSS for measuring RSRP of cells are signalled in the SI.

Hence it is proposed not to change the previous RAN1 agreement.


3. Conclusion
Based on the contributions [1] – [7], the feature lead proposes the following:
Proposal 1: Focus 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

Proposal 2: Down select the following options in reducing the signaling bits of the neighbor cells’ RSS frequency location and RSS time offset:
· Option 1: Reduce the signalling resolution and 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

Proposal 3: 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.
· FFS LS to RAN2 on RAN1 conclusion on which RSS parameters are likely to be common and/or similar.

Proposal 4:  Discuss whether to signal 2 additional bits to indicate the number of CRS ports for each neighbor cell in signaling the neighbor cells’ RSS parameters.
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