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1
Introduction
Agreements from RAN2#98 for combining of beam measurements if N > 1:

1
Averaging will be based on power values (i.e. not dBm values)

Working assumption: Average of up to best N of the detected beams above absolute threshold.
Agreement from RAN2#98:
-
N (used in cell quality derivation) is configured per carrier.

FFS Whether a different value can be configured for NR-SS and CSI-RS and whether it can be configured per cell.
According to the agreements above, there are still some remaining FFS issues for cell quality derivation from best N beams. And these issues will be further discussed in this contribution.

2
Discussion
2.1 N best beams selection
The cell quality is derived from ‘N’ best beams. And RAN2 has a lot of discussion on how to select the best N beams in the last meeting, and finally a work assumption is achieved as below:
Working assumption: Average of up to best N of the detected beams above absolute threshold.
For the work assumption, one special case was proposed during the discussion on the details, that is how to derive the cell quality if all detected beams are below the absolute threshold. In this case, most companies think that the best beam can be used to derive the cell quality. It means the best detected beam should always be considered regardless the absolute threshold. And another potential alternative during the discussion is using a relative threshold to select N beams, i.e. the up to best N of the detected beams could be the best detected beam and the other up to best N-1of detected beams within a range of the best detected beam. In our point of view, there is no much different between the absolute threshold and relative threshold. And the beam selection model/procedure is also almost the same for both absolute threshold and relative threshold, which can be described as:
a) At first select the best detected beam, then
b) Select the other up to best N-1 detected beams with a threshold (absolute or relative).
And as we discussed in last meeting, 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. above absolute threshold) should be considered as candidates to derive the cell quality. And this is one of the reasons why most companies choose absolute threshold. So we propose to accept the work assumption of last meeting as a agreement and the absolute threshold should be used to select the detected beams for cell quality derivation. 
Proposal1. The up to best N of detected beams to derive the cell quality could be:

a) the best detected beam
b) the other up to best N-1 detected beams above absolute threshold
According to the agreement of RAN2#97bis and RAN2#98, Averaging (based on power values) is used to derive the cell quality from multiple beams (if number of beams is larger than 1), and the details averaging are still FFS. Two kinds of averaging were proposed by companies, linear averaging and weighted averaging. Since the benefits of weighted averaging were not clearly justified. And weighted averaging may introduce more signalling overhead and complexity. Here, we propose to use the simple linear averaging for cell quality derivation, and this should be captured in the TS38.331 or 38.214.
Proposal2a. For combining of beam measurements if N > 1, linear averaging based on power values will be used to derive the cell quality.

Proposal2b. Specify linear averaging for combining of multiple beam measurements in 38.331 or 38.214.
2.2 Configuration of N and threshold
Agreement from RAN1#89:
Agreement ①:
· The transmission of SS blocks within SS burst set is confined to a 5 ms window regardless of SS burst set periodicity
· Within this 5 ms window, number of possible candidate SS block locations is L

· The maximum number of SS-blocks within SS burst set, L, for different frequency ranges are

· For frequency range up to 3 GHz, L is 4
· For frequency range from 3 GHz to 6 GHz, L is 8
· For frequency range from 6 GHz to 52.6 GHz, L is 64
· Note that RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements
Agreement from RAN1#88bis:
· 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
One of the FFS issue is whether N can be configured per cell. The cell quality is derived from ‘N’ best beams. Considering that different cells may have different number of actually transmitted SS blocks (beams) and also could support different number of beams for CSI-RS, 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. And for most of cases, per carrier configured N seems sufficient, and the cell specific configured N is not really needed. For another FFS issues, whether a different value can be configured for NR-SS and CSI-RS. According the agreement of RAN1, 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 it is reasonable to configure two individual N for NR-SS based measurement and CSI-RS based measurement.
Proposal3. N (used in cell quality derivation) should be configured independently for NR-SS and CSI-RS.
The absolute threshold discussed above may have some relationship with the value of N used in cell quality derivation, for example, a smaller value of N may associated with a higher absolute threshold, and according to the agreement of last meeting, N is configured per frequency carrier, so the threshold may also be configured per frequency.
Proposal4. The absolute threshold should be configured per carrier.

The transmission properties of NR-SS and CSI-RS may be quite different. NR-SS could be transmitted with wider beams in SS blocks while CSI-RS to support connected mode L3 mobility are transmitted with narrower beams. And the bandwidth, transmitting power and other properties may also be different for IDLE RS and CSI-RS. It means the measurement result (e.g. RSRP) of a NR-SS beam and a CSI-RS beam may be quite different. So the two individual thresholds should be configured for NR-SS based measurement and CSI-RS based measurement.
Proposal5. The absolute threshold should be configured independently for NR-SS and CSI-RS. 
3
Conclusion
The derivation of cell quality from multiple beams is discussed in this contribution with the following proposals:
Proposal1. The up to best N of detected beams to derive the cell quality could be:

a) the best detected beam

b) the other up to best N-1 detected beams above absolute threshold

Proposal2a. For combining of beam measurements if N > 1, linear averaging based on power values will be used to derive the cell quality.

Proposal2b. Specify linear averaging for combining of multiple beam measurements in 38.331 or 38.214.
Proposal3. N (used in cell quality derivation) should be configured independently for NR-SS and CSI-RS.
Proposal4. The absolute threshold should be configured per carrier.

Proposal5. The absolute threshold should be configured independently for NR-SS and CSI-RS. 
