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Discussion and Decision
1
Introduction
In NR, the measurement model and cell quality derivation have been discussed during past RAN2 meetings.

 Agreements were achieved in RAN2#98 meeting:
Agreements 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
Agreements
1
There is an additional configurable filter per beam of the beam level measurements output from the L1 filter for the purpose of reporting beam measurement results in RRC measurement reports.

2
There is no additional specified filter between the L1 filters and cell quality derivation function for the purposes of cell quality derivation

3
Same NR measurement model is applicable for measurements performed on CSI-RS or NR-SS.
Agreements

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.
Agreements were achieved in RAN2#97bis meeting:
Agreements

1
The RRC configured beam consolidation/selection of beam quality of gNB detected beams to derive a cell quality shall be performed after the L1 filter.

2
The L1 filter filters signal quality corresponding to gNB beams detected by the UE
3: The measurement model (applicable for both multi beam and single beam case) in NR shall consist of the following:

a-
L1 filtering of beam measurements 

FFS Whether there is any additional specified filtering of the beam measurements

b-
Derivation of cell quality from one or more gNB beam quality

c-
L3 filter (RRC configured) of cell quality 

d-
Evaluation reporting criteria (RRC configured)
Agreements

1
In NR, as in LTE, it should be possible to include cell quality (e.g. RSRP and/or RSRQ) in the measurement report.

2
UE can indicate the SS block identifier (terminology to be confirmed by RAN1 LS) of x best beams where x is configurable in measurement reports triggered by the events on SS block. 

FFS whether it is needed for all events. 

FFS how the UE can choose the best beams. 

FFS whether quality of the beams are also reported

FFS whether the same applies for CSI-RS
In this contribution, we will have some further discussion on measurement model.
2
Discussion
To interpretation of the agreements of measurement model and to decide the correct model reflecting the above agreements, a email discussion 98#31 is scheduled. For the multiple beams case that the NW indicates the UE to report the beam measurement results, the per beam additional filter and x beam selection function need to be configured, and one of the possible measurement model proposed in the email discussion can be seen in figure 1.  
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Figure 1 Candidate measurement model in NR
According to the agreement, there is an additional configurable filter per beam of the beam level measurements output from the L1 filter for the purpose of reporting beam measurement results in RRC measurement reports. Then in the following, how the additional filter should be configured and performed will be discussed.
According to the agreement at RAN2#97bis, the L3 filter of cell quality is retained in NR. And according to TS 36.331, traditional LTE L3 filtering is performed as following:
	2>
filter the measured result, before using for evaluation of reporting criteria or for measurement reporting, by the following formula:



[image: image2.wmf]n

n

n

M

a

F

a

F

×

+

×

-

=

-

1

)

1

(




The additional per beam L3 filter is introduced for the purpose of beam results reporting. So the most straight forward way is to take the same filtering mechanism for both the cell results L3 filtering and beam result L3 filtering, e.g. using the same formula to filter the beam measurement results.
Proposa1: Take the same filtering mechanism for both the L3 filter of cell quality and L3 filter of beam quality, i.e. filter the beam measurement results by the following formula:
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As in LTE, the filter coefficient factor of cell quality L3 filtering should be configured by RRC, so the following question would be whether the coefficient factor of the L3 filter of beam quality is the same as the factor of L3 filter of cell quality. In our point view, to be simple, the same filterCoefficient (k) can be applied for both of the filters. But there are also cases that different values for these two kinds of filters seem better, for example, for beam level filtering, we may want to put more weight for the last measurement, and a smaller filterCoefficient (k) will be configured. So for the coefficient factor of the additional L3 filter per beam, we proposed to use the same coefficient factor for cell quality L3 filter as default, and it can also be an independent value configured by RRC.
Proposal2: the coefficient factor of the additional filter could be:
a) same value as the configured coefficient factor of the cell quality L3 filter (e.g. default value) , or
b) independent value explicitly configured by RRC

According to the discussion and the model in Figure 1, the “beam selection for reporting” function will be   needed for beam reporting. In our point of view, there can be two kinds of ways for RRC to get x best beam measurement results.
Alt 1: “pushing” method, the “beam selection for reporting” function should be performed every time when new beam measurement results from additional L3 filter are received, and the “beam selection for reporting” function pushes the up to x beams measurement results to RRC.
Alt 2: “pulling” method, the “beam selection for reporting” function will only be performed when a measurement report is trigger at point D (e.g. after the Evaluation of reporting criteria).

For alt 1, it seems unnecessary, since only when cell level events (e.g. A1-A6) for measurement reporting were triggered, the beam measurement results (e.g. SS block identifier) could be included in measurement reports and be sent to network.
Proposal3: The “beam selection for reporting” function will only be performed when a measurement report is triggered at point D (e.g. after the Evaluation of reporting criteria).

Based on the output of email discussion RAN2 98#31 and the above discussion, we propose to endorse a draft TP into 38.300.

Proposal 4: Endorse the draft Text Proposal into 38.300.
3
Conclusion
The issues of measurement model are discussed in this contribution with the following proposals:

Proposa1: Take the same filtering mechanism for both the L3 filter of cell quality and L3 filter of beam quality, i.e. filter the beam measurement results by the following formula:
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Proposal2: the coefficient factor of the additional filter could be:

a) same value as the configured coefficient factor of the cell quality L3 filter (e.g. default value) , or

b) independent value explicitly configured by RRC
Proposal3: The “beam selection for reporting” function will only be performed when a measurement report is triggered at point D (e.g. after the Evaluation of reporting criteria).

Proposal 4: Endorse the draft Text Proposal into 38.300.
4
Reference
[1] RAN2 email discussion 98#31
5
Pseudo Text Proposal

The text proposal is based on output of email discussion RAN2 98#31. 
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NOTE: K beams correspond to the NR-SS or CSI-RS beamformed by gNB and detected by UE at L1.

[To discuss]: Whether to exclude the beam-specific filtering and reporting aspects from the above model and capture only the simplified model
-
A: measurements (beam specific samples) internal to the physical layer.

-
Layer 1 filtering: Internal layer 1 filtering of the inputs measured at point A. Exact filtering is implementation dependent. How the measurements are actually executed in the physical layer by an implementation (inputs A and Layer 1 filtering) in not constrained by the standard.

-
A1: Measurements (i.e. beam specific measurements) reported by layer 1 to layer 3 after layer 1 filtering.
-
Beam Consolidation/Selection: Beam specific measurements are consolidated to derive cell quality if N > 1, else when N = 1 the best beam measurement is selected to derive cell quality. The behaviour of the Beam consolidation/selection is standardised and the configuration of this module is provided by RRC signalling. Reporting period at B equals one measurement period at A1.

-
B: A measurement (i.e. cell quality) derived from beam-specific measurements reported to layer 3 after beam consolidation/selection.

-
Layer 3 filtering for cell quality: Filtering performed on the measurements provided at point B. The behaviour of the Layer 3 filters are standardised and the configuration of the layer 3 filters is provided by RRC signalling. Filtering reporting period at C equals one measurement period at B.

-
C: A measurement after processing in the layer 3 filter. The reporting rate is identical to the reporting rate at point B. This measurement is used as input for one or more evaluation of reporting criteria.

-
Evaluation of reporting criteria: This checks whether actual measurement reporting is necessary at point D. The evaluation can be based on more than one flow of measurements at reference point C e.g. to compare between different measurements. This is illustrated by input C and C1. The UE shall evaluate the reporting criteria at least every time a new measurement result is reported at point C, C1. The reporting criteria are standardised and the configuration is provided by RRC signalling (UE measurements).

-
D: Measurement report information (message) sent on the radio interface.

[To discuss]: Below text proposal for the beam filtering and selection of the beam measurement reporting can be agreed if not excluded from the model.
-  Beam filtering: Filtering performed on the measurements (i.e. beam specific measurements) provided at point A1. The behaviour of the beam filters are standardised and the configuration of the beam filters is provided by RRC signalling. Filtering reporting period at E equals one measurement period at A1.

FFS whether the terminology beam filtering for beam measurements is renamed to e.g. L3 filtering.

- 
E: A measurement (i.e. beam-specific measurement) after processing in the beam filter. The reporting rate is identical to the reporting rate at point A1. This measurement is used as input for selecting the X measurements to be reported.
-
Beam Selection for beam reporting: This selects the X measurements from the measurements provided at point E. The behaviour of the beam selection is standardised and the configuration of this module is provided by RRC signalling. The function is performed only when a measurement report is triggered at point D (e.g. after the Evaluation of reporting criteria).
-
F: Beam measurement information included in measurement report (sent) on the radio interface.
Layer 1 filtering will introduce a certain level of measurement averaging. How and when the UE exactly performs the required measurements will be implementation specific to the point that the output at B fulfils the performance requirements set in [RAN4 Ref]. Layer 3 filtering and parameters used is specified in [38.331] and does not introduce any delay in the sample availability between B and C. Measurement at point C, C1 is the input used in the event evaluation. Beam filtering and parameters used is specified in [38.331] and does not introduce any delay in the sample availability between E and F. 
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