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Introduction
[bookmark: _Ref178064866]At RAN2#97bis following agreements were made w.r.t NR measurement model:
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)


Further at RAN2#98 further agreements were reached as follows:
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.

 
At RAN2#988, an email discussion was triggered to capture the abovementioned agreements into 38.300. In our view, there are still some remaining open issues that could be discussed online:
· Whether the agreed “configurable filter per beam” could be interpreted as not being an standardized filter whose parameters are configured via RRC;
· Whether the scope of the measurement model should be limited to the cell quality derivation;
· Whether that configurable filter should be called L3 filter or something else.

This contribution explains our views on these remaining issues and provide a T, having as baseline the preliminary TP from the email discussion 98.
Discussion
Measurement model in LTE


Figure 1 Measurement model in LTE.
In LTE, measurement samples at the physical layer based on cell-specific reference signals are provided in A to a Layer 1 filtering function, as shown in Figure 1. That Layer 1 filtering will introduce a certain level of measurement averaging but how and when the UE exactly performs the required measurements will be implementation specific and can be different from different UEs.
In that measurement model, at B, these filtered values are provided by layer 1 to layer 3. Then, a Layer 3 filtering function is applied before measurements are provided in C, as input to the Evaluation of reporting criteria function, where measurement events (and measurement reports) can be triggered. Once these events are triggered, measurements can be reported to the network.
The parameters of the Evaluation reporting criteria function is configured by RRC. The cell quality measurements (e.g. RSRP and RSRQ values for serving and neighbor cells) contained in the measurement reports triggered by these events need to be unambiguously interpreted so the network can take educated mobility decisions (e.g. to maintain the connection or to handover to one of the neighbor cell candidates). Hence, in order to be able to similarly interpret the measurements from different UE implementations, the Layer 3 filters are standardized.
Observation 1	In LTE, different UEs can have different implementations of L1 filter. 
Observation 2	In LTE, L3 filters are standardized so the network can configure filter parameters on measurements of different UE implementations and properly interpret reported measurements. 


Measurement model in NR and remaining open issues
In NR, an email discussion was triggered to capture the current agreement concerning measurement model. However, there are still some remaining open issues. 
The first open issue relates to the interpretation of the following agreement:
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.
…

In our view, if we follow the same LTE terminology, it is clear that “an additional configurable filter” is not a function left to UE implementation, but a function whose parameters can be set by the network. That is especially clear considering that this was agreed in RAN2#98 while in RAN2#97bis we have had already agreed on an L1 filter to filter corresponding to gNB beams detected by the UE and we have also identified as an open question whether there is any additional specified filtering of the beam measurements. Also following the LTE baseline, we do not see a reason to configure such as filter by another protocol layer other than RRC.
Observation 3	The agreed “additional configurable filter per beam of the beam level measurements output from the L1 filter” is not left to UE implementation, but parameters are configured by RRC. 

Another open issue relates to whether the scope of the measurement model should be limited to the cell quality derivation. In our view, following the LTE baseline, the stage-2 description of the measurement model should contain the description of measurement input and output points that are performed by the UE and a clear distinction of which functions (such as filtering) are configured by the network (i.e. standardized) or left to UE implementation (although the UE implementation has to fulfill requirements set by RAN4, e.g., measurement accuracy). In our view, following that baseline there is no reason to limit that to cell quality derivation, under the argument that this makes things simpler. In addition, looking at the agreement related to the additional configurable filter for beam measurements, we clearly see a description of measurement input and output, which suggests that this is indeed part of the measurement model.
Observation 4	The description of the agreed “additional configurable filter per beam of the beam level measurements output from the L1 filter” fits quite well the description in the LTE measurement model.

The last remaining open issue relates to the terminology of the agreed configurable filter. Some companies have proposed to use the terminology L2 filter, while another group of companies preferred to keep the LTE terminology for standardized filters and call it L3 filtering per beam. 
The agreement says the beam-level filtering is “configurable”. In LTE, RRC is the protocol layer typically responsible for that type of configuration. Calling it “L2 filter” would suggest that the MAC layer is responsible for measurement configuration. One could argue that a MAC level configuration could provide faster configuration, however, we wonder how critical that would need to be to justify the design of a completely new framework in MAC-layer, not designed for that. In our view that would require more standardization work and re-design of some MAC aspects such as reliability, etc.
Another potential argument to call the configurable beam-level filter a L2 filter could be the layer these measurements are reported e.g. MAC or RRC. Looking at the formulation in current agreements, it is clear that the configurable filter was defined for the purpose of “reporting beam measurement results in RRC measurement reports”. 
Hence, based on the fact that RRC is used to report the beam level measurements derived from the configurable filter and that RRC will likely be used to configure it, we do not see a reason to change the LTE terminology for configurable filters to L3 filter. Since there is already a L3 for cell level measurements, some clarification is needed in the stage-2 description in 38.300. 
Notice that the proposed terminology does not necessarily limit the usage of these beam level measurements for other purposes. Some companies, for example, have proposed the term L2 filter to indicate the usage of these measurement for beam management purpose, which may need to be indicated later once RAN1 has progressed in the beam management design.
Observation 5	The agreed “additional configurable filter” will be configurable via RRC layer and reported over RRC layer. Hence, we do not see to change the LTE terminology and call it an RRC/L3 filter, with the clarification this is for beam measurements.
[bookmark: _Toc458461065][bookmark: _Toc450773277][bookmark: _Toc450773306][bookmark: _Toc450773354][bookmark: _Toc450773369][bookmark: _Toc450774156][bookmark: _Toc450814189][bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Text Proposal 



-	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.
[bookmark: _Hlk484788547]-	A1: Measurements (i.e. beam specific measurements) reported by layer 1 to layer 3 after layer 1 filtering.
[bookmark: _Hlk484788875]-    Layer 3 filtering per beam: Filtering performed on the measurements provided at point A1. The behaviour of the Layer 3 filters are standardised and the configuration of the layer 3 filters is provided by RRC signalling.
FFS whether the terminology L3 filtering for beam measurements is renamed to e.g. L2 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.
[bookmark: _Hlk484788890]-	Beam Selection for beam reporting: Beam specific measurements are consolidated to select the X best beams from which beam information will be included in measurement reports. The behaviour of the beam selection is standardised and the configuration of this module is provided by RRC signalling. 
FFS whether simplifications can be made and X is configured as N (for cell quality derivation).
-	B: A measurement (i.e. cell quality) derived from beam-specific measurements reported to layer 3 after beam consolidation/selection.
[bookmark: _Hlk484789029]-	Layer 3 filtering: 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.
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.
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