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1. Introduction
At the RAN1#86 meeting a LS from RAN2 was received seeking RAN1 guidance on reducing the size of the parameters that needed to be broadcast to provide neighbour cell RSS information.
In response RAN1 indicated the following in its LS response:

RAN1 has discussed RSS based measurements signaling and has the following reply.

· 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.

At the Ran1#96bis meeting, 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.
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.

In this contribution we discuss further aspects of how the delivery of neighbour cell RSS information can be made more efficient. 
2. Discussion
From the last RAN1 meeting, there is an FFS to further explore 2 techniques for reducing the signalling overhead.

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.

Of the above options we have a slight preference for Option 1, as it retains all the legacy options for positioning RSS, but it does so at the cost of adding to the UE some additional computational load in order to perform blind detection.  
Observation 1:
Option 1 retains all the legacy options for positioning the RSS but increases the computational load on the UE.

As suggested in [2], the RSS position in a cell is likely to be a long-term property of the cell, and therefore does not need to be fully reacquired each time it is needed.
Observation 2:
The RSS is expected to be a long-term property of a cell and so once its’ position has been acquired once, the UE does not have to re-acquire each time it is needed.
The TS36.331 definitions for RSS freqLocation and RSS timeoffset are given below.
freqLocation

Frequency location (lowest PRB number) of RSS.
timeOffset

Time offset of RSS in frames. The actual value of time offset is based on the value of periodicity, as follows:

For periodicity 160 ms, only value range 0 to 15 are applicable. Actual value = timeOffset * 1 frame.

For periodicity 320 ms, actual value = timeOffset * 1 frame.

For periodicity 640 ms, actual value = timeOffset * 2 frames.

For periodicity 1280 ms, actual value = timeOffset * 4 frames.
Given the 6 PRB NB BL limitations of most MTC devices, it makes sense to limit the possible blind detection frequency space for a MTC BL UE to 1 narrowband.  Given the current “freqLocation” parameter uses 7 bits, to support the up to 99 PRB locations within a 20 MHz carrier BW deployment, a coarser narrowband based “freqLocation” parameter only requires 4 bits.  At most, the UE would then be required to do blind detection on 6 PRBs.
Proposal 1:
A new narrowband freqlocation parameter for the neighbour cell RSS is defined that requires 4 bits.
The current “timeoffset” parameter uses 5 bits.  The table below, indicates a proposed 3 bit version of this parameter, that in the worst case, would require the UE to blind detect up to 4 different locations.

Table 1:  Proposed Reduced TimeOffset Parameter

	Periodicity
	Current 5 bit
	Proposed 3 bit

	160ms
	16 values - 0, 10, 20, …, 150
	8 values – 0, 20, 40, …, 140

	320ms
	32 values - 0, 10, 20, …, 310
	8 values – 0, 40, 80, …, 280

	640ms
	32 values – 0, 20, 40, …,  620
	8 values – 0, 80, 160, …, 560

	1280ms
	32 values – 0, 40, 80, …, 1200
	8 values – 0, 160, 320, …, 1120


Proposal 2:
A new timeoffset parameter for the neighbour cell RSS is defined that requires 3 bits.

If Proposal 1 and 2 are adopted (essentially option 1) and the number of neighbour cells is limited to say 8, then the number of bits required to transmit these 2 quantities could be reduced from 96 to 56 bits.
If the level of blind detection required needs to be reduced, a few bits in SI could be broadcast to indicate the level of blind detection required but this would also reduce the number RSS positions supported compared to legacy.
Proposal 3:
For option 1, the level of blind detection in the time and frequency domains expected from the UE is broadcast in SI. 

3. Conclusion

In this contribution we have discussed further aspects of how the delivery of neighbour cell RSS information can be made more efficient and have the following observations and proposals:
Observation 1:

Option 1 retains all the legacy options for positioning the RSS but increases the computational load on the UE.

Observation 2:

The RSS is expected to be a long-term property of a cell and so once its’ position has been acquired once, the UE does not have to re-acquire each time it is needed.
Proposal 1:
A new narrowband freqlocation parameter for the neighbour cell RSS is defined that requires 4 bits.

Proposal 2:
A new timeoffset parameter for the neighbour cell RSS is defined that requires 3 bits.

Proposal 3:
For option 1, the level of blind detection in the time and frequency domains expected from the UE is broadcast in SI. 
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