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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#98bis, Wednesday (16 Oct 2019) online session, we made the following agreements:
Agreement
The RSS Frequency Location function is as follows:
· Possible RSS Frequency Locations can only be within legacy Rel-13 narrowbands
· A RSS Frequency Location does not span two narrowbands.
· In each legacy narrowband, there are 3 non-overlapping RSS Frequency Locations
· Network can configure a subset of narrowbands to contain possible RSS
· The subset of narrowbands is common across all cells in the network
· The total number of selected narrowbands that can contain possible RSS is NNB
· The RSS Frequency Location function:
· IRSS = PCID MOD (3NNB)
· Where IRSS is the index of possible RSS Frequency Location starting with the lowest location

Agreement 
· For the configuration of the NNB narrowbands, following is supported
· A bitmap to indicate the NNB narrowbands. The narrowbands belonging to the central 6 PRBs are excluded.
· By default, all narrowbands, except for the narrowbands belonging to the central 6 PRBs, are selected
· A one-bit indicator indicating RSS colocation (time and frequency domain) in all cells

Agreement
For each neighbor cell in the Neighbour Cell List:
· Use 3 bits to signal a RSS Power Bias relative to Q_offset, where 1 state is used to indicate that RSS is not used for that neighbor cell. FSS the range

Agreement 
Use RSS of neighbour cells for measurement improvement in Connected Mode:
· Signalling of RSS parameters for UE reported neighbour cells that are NOT in the Neighbour Cell List
· FFS: Handling of potential mismatch of UE measurement gaps and RSS periodicity

We have the following comebacks:
Proposal 3: 
For the RSS Time Offset ORSS, the RSS time offset is distributed across MRSS as a function of PCID where MRSS is configurable and is common across all cells in the network.  The exact function is to be decided in RAN1#98bis:
· Option 1: ORSS = PCID/(3NNB) MOD MRSS
· Option 1A: ORSS = PCID/3 MOD MRSS
Where, the granularity of each unit of GRSS = PRSS / (10 MRSS),  MRSS = {1, 2, 4, 8, 16, 32}

Proposal 11: 
Introduce a blacklist of neighbour cells where the UE does not use the RSS of any neighbour cells in this blacklist for measurements.  
· A single indicator in the SI to indicate that RSS is not used for any detected neighbour cells that are NOT listed in the Neighbour Cell List

The full set of agreements related to this work item objective are included at the end of this document (section 5).
This contribution is a follow up summary of [1] based on the Wednesday (16 Oct 2019) online session.  
2. Discussions 

2.1 RSS Time Offset
In the Wednesday 16 Oct 2019 online session, we agreed the following RSS Frequency Location function:
· IRSS = PCID MOD (3NNB)
· Where IRSS is the index of possible RSS Frequency Location, NNB is the number of selected narrowbands containing RSS
The two RSS Time Offset functions under consideration are:
· Option 1: ORSS = PCID/(3NNB) MOD MRSS
· Option 1A: ORSS = PCID/3 MOD MRSS
Where, the granularity of each unit of GRSS = PRSS / (10 MRSS),  MRSS = {1, 2, 4, 8, 16, 32}
The combination of the RSS Frequency Location with Option 1 of the RSS Time Offset would stack the PCID within the same time offset across all NNB narrowband first before moving to the next time offset.  An example is shown in Figure 1 where MRSS=2 and NNB=2.
[image: ]
[bookmark: _Ref22167890]Figure 1: RSS Frequency function with Option 1 of RSS Time Offset function

The combination of RSS Frequency Location with Option 1A of the RSS Time Offset will spread the PCID across the first narrowband in the first time offset followed the next narrowband in the second time offset, etc.  An example is shown in Figure 2 with MRSS=2 and NNB=2. 
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[bookmark: _Ref22167864]Figure 2: RSS Frequency function with Option 1A of RSS Time Offset function

In the example where MRSS=2 and NNB=2, there are 12 possible time & frequency RSS locations.  Option 1 fully utilized all time and frequency RSS resource but Option 1A utilizes only half of them.  Hence, it is suggested that we take Option 1.
Proposal 1: For the RSS Time Offset ORSS, the RSS time offset is distributed across MRSS as a function of PCID where MRSS is configurable and is common across all cells in the network.  The RSS Time Offset function is:
· ORSS = PCID/(3NNB) MOD MRSS
· NOTE: Actual Time Offset (in SFN radio frames) = ORSS × GRSS
Where, the granularity of each unit of GRSS = PRSS / (10 MRSS),  
· FFS: MRSS = {1, 2, 4, 8, 16, 32}

2.2 Default RSS Power Difference
A UE may detect neighbour cells that are not in the Neighbour Cell List, where it can use their RSS for RSRP measurements.  The RSS Frequency Location and RSS Time Offset can be derived from the detected PCID, however, the UE still requires the RSS Power Bias (a power bias relative to the Qoffset) of the detected neighbour cell in order to perform RSRP measurement based on RSS.  The Qoffset is signalled for each neighbour in the Neighbour Cell List and therefore it is not known for detected neighbour cells that are not in the Neighbour Cell List.  It is proposed to introduce a Default RSS Power Difference, that the UE can assume when using the RSS of the detected neighbour cell for RSRP measurement.  This Default RSS Power Difference is signalled by the network.
Proposal 2: The network signals a Default RSS Power Difference to the UE for RSRP measurement based on RSS from detected neighbour cells that are not in the Neighbour Cell List.  One of the values in the Default RSS Power Difference parameter indicates that the UE may not use RSS for measurement from any neighbour cells that are not in the Neighbour Cell List.

2.3 Shift within GRSS in the Actual Time Offset
It is commented that the function in Proposal 1 restricts the RSS Time Offset to start at every GRSS×ORSS radio frame as shown in an example in Figure 3.  Here, if GRSS=4 radio frames, MRSS=8 and PRSS=320ms, the possible time offsets are {0, 4, 8, 12, 16, 20, 24, 28} and other offsets are not allowed using the function in Proposal 3.  

[image: cid:000d000006dc02f80bec623100005]
[bookmark: _Ref22027223]Figure 3: Allowed RSS Time Offset

It is suggested that a shift RSS, within the gap between two consecutive ORSS steps, i.e. within GRSS is introduced.  However, it should be noted that in Rel-15, the actual time offset are also restricted to multiples of 2 and 4 radio frames for 640 ms and 1280 ms periodicities respectively.  If we want to keep this multiples then RSS has a step size of RSS 1 for 160 ms and 320 ms, 2 for 640 ms and 4 for 1280 ms periodicity.

Proposal 3: Consider to introduce a time shift RSS, within two consecutive ORSS steps, so that the actual time offset can be shifted by RSS radio frames, i.e.: 
· The Actual Time Offset = (ORSS × GRSS) +  RSS
· where RSS < GRSS., and step size of RSS is {1, 1, 2, 4} for {160, 320, 640, 1280} ms periodicity
· FFS the value RSS can be
· Determined by the UE from the ORSS of the serving cell
· Signal by the network

3. Conclusion
The feature lead proposes the following:
Proposal 1: For the RSS Time Offset ORSS, the RSS time offset is distributed across MRSS as a function of PCID where MRSS is configurable and is common across all cells in the network.  The RSS Time Offset function is:
· ORSS = PCID/(3NNB) MOD MRSS
Where, the granularity of each unit of GRSS = PRSS / (10 MRSS),  
· FFS: MRSS = {1, 2, 4, 8, 16, 32}
[bookmark: _GoBack]
Proposal 2: The network signals a Default RSS Power Difference to the UE for RSRP measurement based on RSS from detected neighbour cells that are not in the Neighbour Cell List.  One of the values in the Default RSS Power Difference parameter indicates that the UE may not use RSS for measurement from any neighbour cells that are not in the Neighbour Cell List.

Proposal 3: Consider to introduce a time shift RSS, within two consecutive ORSS steps, so that the actual time offset can be shifted by RSS radio frames, i.e.: 
· The Actual Time Offset = (ORSS × GRSS) +  RSS
· where RSS < GRSS., and step size of RSS is {1, 1, 2, 4} for {160, 320, 640, 1280} ms periodicity
· FFS the value RSS can be
· Determined by the UE from the ORSS of the serving cell
· Signal by the network

4. References
[1] R1-1910542, “Summary of the use of RSS for measurement improvements,” Sony, RAN1#98
5. [bookmark: _Ref21615631]Past Agreements

RAN1#94:

	R1-1809503	Summary on the use of RSS for measurement improvements	Sony

Agreement
From RAN1 perspective, it is feasible to use RSS for measuring RSRP for cells at least for IDLE mode mobility
· RAN1 to identify the related parameters in the next RAN1 meeting



RAN1#94bis:

	R1-1811641	Summary on the use of RSS for measurement improvements	Sony

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.

Agreement
Send an LS to RAN4:
· Request to evaluate the benefits and feasilibity of using RSS for RSRP measurements compared to using LTE CRS
· For measurement purposes, assess the benefits and feasibility of linking RSS to CRS
LS is endorsed in R1-1811934



RAN1#96:

	R1-1901486	LS on RSS based measurements signalling	RAN2, Huawei

R1-1903521	Draft Reply LS on RSS based measurements signaling	Ericsson
Agreement
The draft LS is approved in R1-1903659 with the following modified text:
· 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.



RAN1#96bis:

	R1-1905459	Summary of the use of RSS for measurement improvements	Sony
R1-1905584	Follow up summary of the use of RSS for measurement improvements	Sony

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.



RAN1#97:

	R1-1907071	Summary of the use of RSS for measurement improvements	Sony

Working Assumption
Restrict the RSS locations by reducing the number of possible RSS locations

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

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.
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