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Introduction
It has been agreed in NR RAN2#98AH that the cell quality should be derived from averaging the best beam with the up to N-1 best beams above absolute configured threshold. 
Agreement
1	Cell quality should be derived by averaging the best beam with the up to N-1 best beams above absolute configured threshold.

In this contribution, we will investigate how the UE shall perform the cell level measurements in a multi-beam multi-TRP deployments and the possibility of having additional configuration to control which beams are part of the cell quality derivation procedure. 
[bookmark: _Ref178064866]Discussion
Concept of blackList and whiteList cells 
In LTE, the concept of blackList cells has existed since Rel-8. According to the RRC specifications the listed cells should not be considered applicable if detected. In other words, if a UE detects a neighbour cell that belongs to the blacklist, that cell should not be considered for event triggering evaluation. Concerning measurement reporting, in particular, these cells are also not required to be reported.  
Observation 1 In LTE, the concept of blackList allows the network to configure the UE to not include certain cells for event triggering criterion evaluation.
In NR, it has been agreed to support blackList cells in the same way as LTE.
Agreements
6	Blacklisted cells, if provided, are not used in event evaluation and reporting (as in LTE)

Observation 2 In NR, the concept of blackList is supported.

Similar to blackList, in Rel-13 LTE, the concept of whitelist was introduced. Cells in whitelist cells are eligible to be included in measurement reports since they can be “applicable” cells i.e. potentially triggered cells. Using the useWhiteCellList IE in the report configuration, the network can indicate whether only white-list cells as configured in measurement object are applicable. This does not mean that the UE “should” necessarily include all whitelist cells that were detected and measured.
if useWhiteCellList is set to TRUE:
6>	consider any neighbouring cell detected on the associated frequency to be applicable when the concerned cell is included in the whiteCellsToAddModList defined within the VarMeasConfig for this measId;
5>	else:
6>	consider any neighbouring cell detected on the associated frequency to be applicable when the concerned cell is not included in the blackCellsToAddModList defined within the VarMeasConfig for this measId;


Observation 3 In LTE, the concept of whiteListCells allows the network to configure the UE to include certain cells in the event triggering criterion evaluation and subsequent measurement reporting.
In NR, it has been agreed to support whiteList cells in the same way as LTE.
Agreements
7	If whitelisted cells are provided, only whitelisted cells are used in event evaluation and reporting (as in LTE)

Observation 4 In NR, the concept of whiteList is supported.
Based on the above observations, one can conclude that it is possible for the network to allow/prevent the UE from using certain cells for measurement report triggering event criterion evaluation.
Observation 5 In NR, it is possible for the network to allow/prevent the UE from using certain cells for measurement report triggering event criterion evaluation using whiteList/blackList cells respectively.

Cell quality derivation related configurations
In RAN2#98AH, it was agreed to use the following measurement model in NR. 
[image: ]
Figure 1 : RRM measurement model in NR
Based on the above agreed model, the cell quality is derived from the K beams (A1) of a cell that are L1 filtered by the UE. Depending on the value of N, either the beam selection (best beam when N=1) or the beam consolidation (linear power scale averaging of best beam and the N-1 best beams above a configured absolute threshold) function is used for deriving cell quality (B). Based on the above agreements, the only configurable parameters related to the beams to be used for cell quality derivation are N (Number of beams to be considered for cell quality derivation) and the threshold to select (N-1) best beams.
Observation 6 The configurable parameters related to the cell quality derivation includes N (Number of beams to be considered for cell quality derivation) and the threshold (T) to select (N-1) best beams.
[bookmark: _Hlk487533553]In this proposed model, all the beams belonging to a cell are treated in the same manner i.e., any beam from the set of beams transmitted by the cell could be part of the cell quality representation. In other words, if a beam from a cell qualifies as per the configuration (when N=1 the said beam is the best beam in the cell and when N>1 the said beam is above the configured threshold and is amongst the top N beams) then the said beam will contribute to the cell quality derivation. 
Observation 7 It is not possible to exclude certain beams from the cell quality derivation procedure.

Need for excluding certain beams from cell quality derivation procedure
In scenarios wherein a cell (say Cell-A) could allow new UEs only in certain beams (defined either by SSBlock indexes or by CSI-RS resources), it would be beneficial if the surrounding cells could request their RRC_CONNECTED mode UEs to include only those beams for the Cell-A’s cell quality derivation process. For example, in the Figure 2, a multi beam scenario is shown wherein the cell-A has four SSBs and cell-B has a single SSB. In cell-A, the shaded beam represent a beam that is potentially a beam wherein the UE will not be provided a random access. resource due to overload. Therefore, for a UE handing over from cell-B to cell-A, it makes sense to evaluate the cell-A’s quality using only those beams in which it will be allowed to access the cell.
Observation 8 In certain scenarios, there is a need to exclude certain beams from the cell quality derivation process so that the UE uses only those beams in which it can access the cell.
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[bookmark: _Ref487533023]Figure 2: Multi-beam scenario
Proposal 1. Include beamBlackList as part of the measConfig such that the beams listed in the beamBlackList are not used by the UE for cell quality derivation. 
Conclusion
In the previous section, the following has been observed:
Observation 1 In LTE, the concept of blackList allows the network to configure the UE to not include certain cells for event triggering criterion evaluation.
Observation 2 In NR, the concept of blackList is supported.
Observation 3 In LTE, the concept of whiteListCells allows the network to configure the UE to include certain cells in the event triggering criterion evaluation and subsequent measurement reporting.
Observation 4 In NR, the concept of whiteList is supported.
Observation 5 In NR, it is possible for the network to allow/prevent the UE from using certain cells for measurement report triggering event criterion evaluation using whiteList/blackList cells respectively.
Observation 6 [bookmark: _GoBack]The configurable parameters related to the cell quality derivation includes N (Number of beams to be considered for cell quality derivation) and the threshold (T) to select (N-1) best beams.
Observation 7 It is not possible to exclude certain beams from the cell quality derivation procedure.
Observation 8 In certain scenarios, there is a need to exclude certain beams from the cell quality derivation process so that the UE uses only those beams in which it can access the cell.
Based on these observations, we have proposed the following:

Proposal 1. Include beamBlackList as part of the measConfig such that the beams listed in the beamBlackList are not used by the UE for cell quality derivation. 
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