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Discussion and Decision
1
Introduction
Agreement from RAN1#88:

· At least NR secondary synchronization signal (NR-SSS) is used for DL based RRM measurement for L3 mobility in IDLE mode 

· FFS in IDLE mode potentially additional use of DM-RS for PBCH (if defined) for measurement

· FFS whether or not the NR-SSS alone will satisfy the requirements for RRM measurement 

· For CONNECTED mode RRM measurement for L3 mobility, CSI-RS can be used, in addition to IDLE mode RS
· Note that RAN1 will consider configuration overhead and possible inter-gNB signaling overhead

· Detection of neighbor cell for measurement is based on NR-SS
Agreement from RAN2#97:

1. An RRC_CONNECTED UE should be able to perform RRM measurements on always on IDLE RS (e.g. synchronization signal).
2. An RRC_CONNECTED UEs should be able to perform RRM measurements on additional RS (e.g. CSI-RS, MRS, etc.).
Agreement from RAN2#97:

1. Cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1.
FFS: Details of filtering to be applied
FFS: How the quality of the serving cell is determined (e.g. from serving beam only or cell quality)
FFS: Whether the agreement applies to both additional RS and idle RS.
FFS: Whether to only consider beams above a threshold ('good' beams)
According to the agreements above, two types of RS for RRM measurement in the CONNECTED stated are introduced. One is the IDLE RS (at least NR-SS) and the other is the additional RS (at least CSI-RS). L3 mobility should be based on at least the cell quality. According to the agreement at RAN2#97, the cell quality can be derived from N best beams where values of N can be configured to 1 or more than 1. 
The cell quality derivation from N beams will be further discussed in this contribution.

2
Discussion
2.1 Configuration of the value ‘N’
Agreement from RAN1#88bis:
Agreement ①:
· The considered maximum number of SS-blocks, L, within SS burst set for different frequency ranges are

–
For frequency range up to 3 GHz, the maximum number of SS-blocks, L,  within SS burst set is [1, 2, 4]
–
For frequency range from 3GHz to 6 GHz, the maximum number of SS-blocks, L,  within SS burst set is [4, 8]
–
For frequency range from 6 GHz to 52.6 GHz, the maximum number of SS-blocks, L,  within SS burst set is [64]
· The way the value of L is reflected in specification is FFS

–
Aforementioned values are to be used to facilitate the NR initial access design and evaluate the specification impact

–
Possibility of having unified frequency agnostic signaling design is not precluded
Agreement ②:
· The following methods are considered for the indication of which of the nominal SS blocks in SS burst sets that are actually transmitted:

· PBCH

· Remaining minimum system information

· Other SI

· dedicated signaling

· Other methods are not precluded 

· Consider flexibility and signaling overhead.

· Note that nominal SS block is the possible SS block time location
· Note that the number and positions of the nominally transmitted SS blocks in an SS burst set is predefined.
Agreement ③:
· For CONNECTED mode RRM measurement for L3 mobility based on CSI-RS, NR supports following targets for CSI-RS design and configuration:

· 
Design:

–
Reuse CSI-RS design for beam management as baseline

–
Identify additional requirements on the CSI-RS to support L3 mobility

· 
Configuration:

–
Support measurement of a large number of beams
–
Minimize configuration overhead, reporting overhead, and UE complexity 

–
FFS: Detailed signaling or format
· For Connected mode, CSI-RS are supported to be configured using at least dedicated RRC signaling for DL based RRM measurement for L3 mobility.

–
Note that signalling other than dedicated RRC signalling is not precluded
According to the above agreement ① , the maximum number of SS blocks within SS burst set is [1, 2, 4] (below 3GHz), [4, 8] (3~6GHz), [64] (above 6GHz). The number of beams in each SS block is up to network implementation. For the simplicity, if we assume there’s only one beam in a SS block. Then it means that the maximum number of beams or SS block identifier of SS blocks within SS burst set will be [1, 2, 4] (below 3GHz), [4, 8] (3~6GHz), [64] (above 6GHz). Besides, according the above agreement ②, the actual transmitted SS blocks in the SS burst set will be indicated to the UE. So from this perspective, different cells on a single frequency can have different number of actually transmitted SS blocks (<=L).
Observation1. According to RAN1#88bis, the maximum number of beams/SS block identifiers of SS blocks within SS burst set is dependent on the frequency range, that is [1, 2, 4] for below 3GHz, [4, 8] for 3~6GHz and [64] for above 6GHz. 
Observation2. Different cells on a single frequency can have different number of actually transmitted SS blocks (beams).

While for RRM measurement based on CSI-RS, according to the above agreement ③,a large number of beams will be supported. And considering that the number of beams is also dependent on the network implementation, it’s not reasonable to assume that CSI-RS for different cells should support the same number of beams.
Observation3. For RRM measurement based on CSI-RS, a large number of beams will be supported. And the reasonable assumption is that CSI-RS for different cells could support different number of beams.
The cell quality is derived from ‘N’ best beams. Considering that different cells may have different number of actually transmitted SS blocks (beams) according to observation2 and could support different number of beams for CSI-RS according observation3, it seems that the value ‘N’ should be configured per cell. But there will be definitely large signalling overhead both over the air and on Xn if the ‘N’ is configured per cell. 
Besides, according to the agreement at RAN2#97bis:
1
In NR, a measurement object is corresponding to one carrier frequency. 

2
As part of the Measurement Object it is possible to configure a list of CSI-RS resource specific configurations for RRM measurement. (If this CSI-RS configuration is found to be usable for other purposes then its placement in the measurement object can be reconsidered)
A measurement object in NR is corresponding to one carrier frequency. The most straightforward way is to configure the value “N” also per carrier frequency. While to reduce the signalling overhead and take the cell specific beam property into consideration at the same time, the value “N” can be changed to the value  ‘maximum N’. In another word, the cell quality can be derived from ‘maximum N’ beams and the ‘maximum N’ is configured per frequency.
Besides, the current agreement for the derivation of the cell quality is based on ‘N’ best beams. The cell quality is derived for the purpose of L3 mobility. In this way, beams that are not good enough, e.g. with quite low beam quality may be regarded as within the scope of ‘N’ thus pull down the derived cell quality. To derive a more realistic cell quality, only beams with good enough beam quality (i.e. qualified beams) should be considered as candidates to derive the cell quality, for example, beams with beam quality above a threshold. 

Given the above, the agreement at RAN2#97 should be revised as the following:
Cell quality can be derived from ‘maximum N’ beams with beam quality above a threshold, where value of ‘maximum N’ is configured per frequency and can be configured to 1 or more than 1.

Proposal1. Cell quality can be derived based on ‘maximum N’ beams with beam quality above a threshold, where value of ‘maximum N’ is configured per frequency and can be configured to 1 or more than 1.
Per observation1 and observation3, the supported maximum beams /SS block identifiers of SS blocks within SS burst set and the supported maximum number of beams for CSI-RS may be quite different. So the two individual ‘maximum N’ should be configured separately for NR-SS based measurement and CSI-RS based measurement.

Proposal2. Two individual ‘maximum N’ should be configured on a frequency separately for NR-SS based measurement and CSI-RS based measurement.
4
Conclusion
The derivation of cell quality from multiple beams is discussed in this contribution with the following observations and proposals:
Observations:

Observation1. According to RAN1#88bis, the maximum number of beams/SS block identifiers of SS blocks within SS burst set is dependent on the frequency range, that is [1, 2, 4] for below 3GHz, [4, 8] for 3~6GHz and [64] for above 6GHz.
Observation2. Different cells on a single frequency can have different number of actually transmitted SS blocks (beams).

Observation3. For RRM measurement based on CSI-RS, a large number of beams will be supported. And the reasonable assumption is that CSI-RS for different cells could support different number of beams.

Proposals:

Proposal1. Cell quality can be derived based on ‘maximum N’ beams with beam quality above a threshold, where value of ‘maximum N’ is configured per frequency and can be configured to 1 or more than 1.
Proposal2. Two individual ‘maximum N’ should be configured on a frequency separately for NR-SS based measurement and CSI-RS based measurement.
