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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.

Agreements made for this objective in RAN1 and RAN2 up to and including RAN1#97, can be found in references [2] and [3].

From the RAN1#98 meeting, we have the additional agreements:

Agreement

Confirm the following working assumption:

· Restrict the RSS locations by reducing the number of possible RSS locations

Agreement

Methods to restrict the RSS locations:

· The RSS time offset(s) & RSS frequency location(s) are a function of Cell ID

· The Cell ID function is FFS

For further study:

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

· Consider ways to provide RSS parameters for UE detected neighbour cells.

In this contribution we discuss the design of the Cell ID function(s) required to set the RSS time offset and frequency locations.
2. Discussion
Design of functions to determine the time and frequency location of the RSS
The RAN1#98 agreement below, states that a Cell ID based function is to be used to determine the RSS time and frequency location and that this function is still FFS.
Agreement

Methods to restrict the RSS locations:

· The RSS time offset(s) & RSS frequency location(s) are a function of Cell ID

· The Cell ID function is FFS

Per section 6.11.3 in 36.211, 

An RSS is transmitted in [image: image2.png]


 consecutive BL/CE DL subframes, starting in the first BL/CE DL subframe in a radio frame satisfying 
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where the RSS periodicity [image: image6.png]


 and the RSS time offset [image: image8.png]


 are configured by higher layers. In frequency domain, the RSS frequency location is assigned to the 24 subcarriers in the physical resource blocks numbers [image: image10.png]


 and [image: image12.png]nprg Rss + 1



, as configured by higher layers. 

The higher layer Release 15 parameters above, ORSS and PRSS, can be found defined in TS36.331:
–
RSS-Config
The IE RSS-Config is used to specify the RSS configuration, see TS 36.211 [21].
RSS-Config information element
-- ASN1START
RSS-Config-r15 ::=



SEQUENCE {


duration-r15




ENUMERATED {sf8, sf16, sf32, sf40},


freqLocation-r15




INTEGER (0..98),


periodicity-r15




ENUMERATED {ms160, ms320, ms640, ms1280},


powerBoost-r15




ENUMERATED {dB0, dB3, dB4dot8, dB6},


timeOffset-r15




INTEGER (0..31)

}

-- ASN1STOP

	RSS-Config field descriptions

	duration

Duration of RSS in subframes. Value sf8 corresponds to 8 subframes, value sf16 corresponds to 16 subframes and so on. 

	freqLocation

Frequency location (lowest PRB number) of RSS. 

	periodicity

Periodicity of RSS. Value ms160 corresponds to 160 ms, value ms320 corresponds to 320 ms and so on.

	powerBoost
Power offset of RSS relative to CRS in dB. Value dB0 corresponds to 0 dB, value dB3 corresponds to 3 dB, value dB4dot8 corresponds to 4.8 dB and so on.

	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.


For this release, the simplest way to adapt the existing “starting subframe” definition to be a function of cellID and account for the RSS periodicity, is given below:
Proposal 1:   
The RSS starting subframe, nf,  is determined from the cell ID using the equation below:
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Currently the lowest PRB number of the Release 15 RSS, is configured manually within the RSS-Config-R15 set of IEs via the freqLocation-r15 IE.  This IE can have any value between {0, …, 98} subject to the system bandwidth.  The simplest way for the UE to determine the release 16 RSS freqlocation is given below:
Proposal 2:   
The RSS frequency location is determined from the cell ID using the equation below:
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Per TS36.211, the release 15 RSS is dropped if:

· If any RSS PRB pair overlaps with any PRB pair carrying PSS, SSS, PBCH or PDSCH associated with SI-RNTI.
· If any RE overlap with cell-specific reference signals
We propose that the Release 16 RSS follows the same collision behaviours as the Release 15 RSS.

Proposal 3:    The RSS configured using cell ID, follows legacy RSS collision behaviours.

For UEs to know that the cellID configured RSS is configured, an indicator flag should be provided in SI. 
Proposal 4:  
RAN2 to introduce a SI indicator to switch between cell ID defined RSS locations and flexibly defined RSS locations.  
· FFS whether an additional indicator used to signal that the RSS is in the same location for all cells across the network.
3. Conclusion

In this contribution we have discussed the design of the Cell ID function(s) required to set the RSS time offset and frequency locations, and have the following conclusions:

Proposal 1:   
The RSS starting subframe, nf,  is determined from the cell ID using the equation below:
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Proposal 2:   
The RSS frequency location is determined from the cell ID using the equation below:
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Proposal 3:    The RSS configured using cell ID, follows legacy RSS collision behaviours.

Proposal 4:  
RAN2 to introduce a SI indicator to switch between cell ID defined RSS locations and flexibly defined RSS locations.  
· FFS whether an additional indicator used to signal that the RSS is in the same location for all cells across the network.
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