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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 in support of the above objective from RAN1 and RAN2, can be found in references [2] and [3]

In this contribution we discuss further aspects of how the acquisition of neighbour cell RSS information can be made more efficient. 

2. Discussion
At the last meeting the following agreement, or rather list of candidate solutions was drafted:
Agreement

Down select 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

Based on previous discussions, for this feature to be useful, we believe that the solution should:
1. Require either no signalling support or minimal signalling at the carrier level (not per cell)

a. Maintenance of accurate and complete cell level neighbour lists of information is considered problematic in dynamically changing networks.
2. Require little or no manual configuration/optimisation
a. Assuming RAN1 can secure confirmation (e.g. from RAN4) that good detection performance can be achieved with collocated RSSs, then there should be little need in optimising the time-frequency location of RSSs per cell to avoid overlapping RSS interference.

3. Minimise any additional UE computational load.

a. As per the previous meeting direction, there is a desire to avoid the UE having to perform any sort blind searching for the RSS.
Given the above objectives, methods 1, 3 and 5 are not considered suitable, because of the increased signalling load, the potential difficulty involved with maintaining complete per neighbour cell information and the possible additional UE computational load (method 5).
Of the remaining methods, methods 2 and 4 are the most likely to meet our primary objectives.  To properly decide between these 2 methods, we believe RAN4 should provide feedback on RSS detection performance that can be achieved with multiple co-located RSSs.  Without RAN4 feedback we have a slight preference for Method 2, since intuitively this should reduce inter-cell RSS interference and subject to the design of the cellid based RSS positioning function could also reduces RSS overlap with higher priority signals like SIB1.
Proposal 1:
The working assumption from RAN1#97 be approved.
·   
Restrict the RSS locations by reducing the number of possible RSS locations.
Proposal 2:  
RAN1 to request RAN4 to study the RSS detection performance that can be achieved with multiple co-located RSSs.
Proposal 3:
The RSS time offset & RSS frequency location can be predetermined by the UE without the UE requiring any cell specific information.
Note 1:  RAN4 feedback requested (proposal 2), to determine if this best achieved using method 2 or 4.
From RAN1#97, there is an FFS regarding the need for an indicator to indicate if the RSS are from a restricted set:
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.
If the RSS applies some restricted mapping rule on a per carrier basis to all cells belonging to that carrier, then there should be a single bit in SI to indicate to UEs that the restricted set of RSSs are available.  This will help UEs to reduce both their power consumption and the time it takes them to locate and utilise the RSS to assist with cell measurements.
Proposal 4:
In the serving cell SI it is indicated whether the RSS locations of neighbor cells are from a restricted set.
3. Conclusion

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

Proposal 1:
The working assumption from RAN1#97 be approved.
·   
Restrict the RSS locations by reducing the number of possible RSS locations.
Proposal 2:  
RAN1 to request RAN4 to study the RSS detection performance that can be achieved with multiple co-located RSSs.

Proposal 3:
The RSS time offset & RSS frequency location can be predetermined by the UE without the UE requiring any cell specific information.

Note 1:  RAN4 feedback requested (proposal 2), to determine if this best achieved using method 2 or 4.

Proposal 4:
In the serving cell SI it is indicated whether the RSS locations of neighbor cells are from a restricted set.
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