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1 Introduction
In the previous RAN2 Ad-hoc meeting, the following agreements were made w.r.t the contents of measurement report:
	Agreements

1:
Measurement report includes the measurement identity of the associated measurement configuration that triggered the reporting 

2: Cell measurement quantities can be included in the measurement report. RAN1 to confirm the cell measurement quantities to be supported.

3: The cell measurement quantities to be included in the measurement report are configurable by the network

4: maxReportCells is supported to indicate the maximum number of non serving cells to be reported by the UE (as in LTE) 

5: For event triggered reporting:

•
PCell and SCells cell quality are always included in the measurement report

•
Include cells in the cellsTriggeredList in the measurement report (same as LTE)

FFS cells to be included according to cellsTriggeredList to be clarified
6
Blacklisted cells, if provided, are not used in event evaluation and reporting (as in LTE)

7
If whitelisted cells are provided, only whitelisted cells are used in event evaluation and reporting (as in LTE)

8
Beam measurement (based on NR-SS and CSI-RS) can be included in the measurement report and can be configured by the network (i.e. network configures the UE to report beam identifier only, beam measurement result and identifier, or no beam reporting)

9: 
Measurement quantities can be configured by the network for beam measurement reporting. RAN1 to confirm the measurement quantities to be supported. 

FFS Whether the cell and beam measurement quantities to be reported need to be consistent.
10: For selection of x SS blocks to be included in the measurement report for each cell:

-
x can be configured separately from N (N used in cell quality derivation) 

FFS how to select the up to x SS blocks to be included
11: For cell events (A1 to A6 events), selection of y CSI-RS resource to be included in the measurement report for each cell:

-
y can be configured separately from N (N used in cell quality derivation) 

FFS how to select the up to y CSI-RS resource to be included

FFS measurement report content for Cx events

FFS whether to include the cell quality derived from NR-SS for the same cell to be included in a measurement report triggered based on CSI-RS, if the NR-SS measurement is available


2 Discussion
In this contribution, we would like to discuss the contents of MR w.r.t. the highlighted FFSs.
2.1 To clearify cells to be included in the measurement report

2.1.1 To clearify cells to be included according to cellsTriggeredList
In LTE, CellsTriggeredList contains list of cells which satisfied the condition of MR triggering event. And LTE UE may include the following cells in the CellsTriggeredList:
CellsTriggeredList ::=



SEQUENCE (SIZE (1..maxCellMeas)) OF CHOICE {


physCellIdEUTRA






PhysCellId,


physCellIdUTRA






CHOICE {



fdd









PhysCellIdUTRA-FDD,



tdd









PhysCellIdUTRA-TDD


},


physCellIdGERAN






SEQUENCE {



carrierFreq







CarrierFreqGERAN,



physCellId







PhysCellIdGERAN


},


physCellIdCDMA2000





PhysCellIdCDMA2000,

wlan-Identifiers-r13




WLAN-Identifiers-r12

}
For the event triggered reporting, UE report from cellsTriggered, which only include applicable cells measured with NR-SS or CSI-RS. What makes a cell applicable depends on type of measurement as well as whitelist/ blacklist.
Since we did not discuss about the RATs asides from LTE and NR, it would be reasonable we restrict the scope of the NR 1st phase specification to solely LTE and NR. Hence, we propose to include EUTRA and NR for the candidates of CellsTriggeredList. Moreover, we also propose NR to limit the number of reported cells, as maxCellMeas in LTE.
Proposal 1: For cells to be included for event triggered MR, NR CellsTriggeredList shall consider EUTRA and NR cells for candidates, with a maximum configurable number of reported cells, i.e., maxCellMeas. 
2.1.2 To clearify cells to be included for to periodic reporting

In this subsection, we would like to discuss about the cells to be included as a results of periodic measurement reporting. For the periodic reporting, LTE UE reports applicable cells which results became available during recent interval. I.e. there is no qualitative trigger condition to be met. 

For NR, we also propose to have the same principle as in LTE, i.e., UE reporst best applicable measured cells.

Proposal 2: For cells to be included for periodic MR, NR UE shall report best applicable measured cells, as in LTE.  
2.2 Whether the cell and beam measurement quantities to be reported need to be consistent
In this subsection, we would like to discuss about the consistency of cell reporting and beam reporting, in the same measurement report. Figure 1 shows the agreed RRM measurement model for NR cell and beam quality measurement. In the measurement model, UE performs filtering, consolidation, and evaluation for cell quality measurement with K gNB beam measured results. Moreover, UE can also perform filrering and beam selection for beam reporting, using the same K gNB beam measured results, which are used for the cell quality derivation. 
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Figure 1 Agreed NR RRM measurement model

If we want to include different measurement quantities for cell and beam, e.g., RSRP for cell quality and SINR for beam quality, this UE cannot reuse the same K measurement of beams as in the Figure 1 and it shall have independent measurement model with the independent chain of measurement, as in the following Figure 2. 
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Figure 2 Different measurement quantities of NR cell and beam measurements.

As in the Figure 2, if we allow different measurement quantities of NR cell and beam to be included in the measurement reporting, this means such UE shall peform different measurement for all the different beams, e.g., RSRP and SINR measurement for all the K gNB beams. 

Not to mention that the Figure 2 is not the same as the Figure 1 which is the ‘agreed’ RRM measurement model, such Figure 2 inreases UE implemenataion burden due to the additional beam measuremens. Therefore, we propose NR to support consistent cell and beam measurement quantities as a baseline, while different beam measurement quantities can be configured optionally
Proposal 3: NR shall support consistent cell and beam measurement quantities as a baseline, while different beam measurement quantities can be configured optionally.

Moreover, we would like to limit the number of beam measurement quantities of a UE, such as the measurement quantities shall not be included in the measurement report if those are not reported for cell, also. 

Proposal 4: The beam measurement quantities shall be a subset of quantities reported for cell. (e.g., UE cannot report or configured of SINR beam reporting if cell measurement quantities are only configured with RSRP and RSRQ)

2.3 How to select the up to x SS blocks to be included
Another remaining issue is regarding the number of beams to be reported in the MR, ‘X’. In this subsection, we study the configuration and range of X with respect to the N value for cell quality derivation. N is used for cell quality derivation and it can be given by the network. Comparing the value of X and N, we can discuss the way forward of NR of this X. 

Table 1. Case study of the relationship between X and N
	Case
	Pros (+)
	Cons (-)

	1.

X=N
	No need of configuration of X (use N)
	If N is small, network cannot know additional beam information larger than N

If N is large, increased MR overhead of reporting all the N beams

	2.

X<N
	If N is large, network can control the overhead of MR using X < N
	Need additional configuration of X

If N is small, network cannot know additional beam information larger than N 

	3.

X>N
	If N is small, network can have additional beam information larger than N
	Need additional configuration of X

If N is large, increased MR overhead of reporting all the N beams

	4. 

Configurable X
	Network can control the value of X and N considering network parameters
	Need additional configuration of X


Table 1 shows the merits and demerits of the relationship between X and N. Considering that N could be configured by the network, X shall not be always the same as N (Case 1) and network shall be able to independently configure X in order to have the control of MR overhead and avoid the demerits when N is too small or too large. Case 2 and 3 shows trade-off relationship along with the size of N and X, and it can easily be solved when we let network to independently configure X (Case 4). Therefore, we propose for NR to have independent configuration of X from N. 

Proposal 5: In NR, the number of SS blocks to be reported in the MR, X, shall be independently configured from N. 
Regarding the method of selection of ‘X’ beams, there could be two different options: 

Opt. 1) Include X best beam measurements 

Opt. 2) Include up to X best beam measurements which are above the ‘absolute threshold’
We propose to support option 2, due to the following reasons: 

· Since we already agreed to have cell quality derivation on ‘up to N best beams above the absolute threshold’, 
UE can easily do the same ‘if the beam measurement quantities are the subset of the cell measurement quantities’. 
· If the beam measurement quantities are not a subset of the cell quantities, then this UE shall be configured with a ‘new absolute threshold’ for such beam measurement quantity. 
· If only reporting beam IDs (without quantities), network cannot tell how many beams are good beams (above the absolute threshold) 
· Limiting the beam reporting would help to reduce signalling overhead. 
Proposal 6: In NR, the SS measurement results to be reported in the MR shall be selected as ‘up to X best SS measurements which are above the absolute threshold’. 
2.4 How to select the up to y CSI-RS resource to be included
Regarding Y, we belive it shall have the same principle as ‘X’, and, hence, we propose the followings: 
Proposal 7: In NR, the number of CSI-RS resources to be reported in the MR, Y, shall be independently configured from N or X. 

Proposal 8: In NR, the CSI-RS measurement results to be reported in the MR shall be selected as ‘up to Y best CSI-RS measurements which are above the absolute threshold’. 
2.5 Measurement report content for Cx events
Regarding Cx events, we believe NR RAN2 has independent discussion agenda, 10.4.1.4.4
Measurement events, and we propose to discuss after the agenda is discussed with independent contributions from various companies such as [R2-1707219]. 
2.6 Whether to include the cell quality derived from NR-SS for the same cell to be included in a measurement report triggered based on CSI-RS, if the NR-SS measurement is available
For measurement configuration and reporting, we believe NR network and UE can be able to distinguish the measurement reporting and events which are configured for different type of reference signals. With in the context, this FFS is questioning whether allowing NR UE to be able to include NR-SS measurements in MR triggered based on CSI-RS. 

Since this FFS itself contains a restriction that such UE shall have available NR-SS measurement, we expect that NR network is already configured the UE of measurement and reporting based on NR-SS.  Then, it is redundant of this UE to report the same NR-SS measurement for both NR-SS triggered MR and CSI-RS triggered MR, and, hence, this FFS is now asking about whether we would allow UE to include NR-SS measurement which are ‘not configured for reporting’, in a CSI-RS based MR.

NR network can always configure any NR-SS measurement with various configurations. Therefore, we do not see a strong need of this additional information which may increase the signalling overhead and redundant UL data transmission.  
Proposal 9: Unless there is any strong benefit and use case, NR shall not support to include the cell quality derived from one RS type to be included in a MR triggred based on different RS type. 
3 Conclusions

This contribution discusses the remaining FFSs of measurement report contents. In order to make progress, we request RAN2 to discuss the following proposals. 

Proposal 1: For cells to be included for event triggered MR, NR CellsTriggeredList shall consider EUTRA and NR cells for candidates, with a maximum configurable number of reported cells, i.e., maxCellMeas. 
Proposal 2: For cells to be included for periodic MR, NR UE shall report best applicable measured cells, as in LTE.  
Proposal 3: NR shall support consistent cell and beam measurement quantities as a baseline, while different beam measurement quantities can be configured optionally.

Proposal 4: The beam measurement quantities shall be a subset of quantities reported for cell. (e.g., UE cannot report or configured of SINR beam reporting if cell measurement quantities are only configured with RSRP and RSRQ)

Proposal 5: In NR, the number of SS blocks to be reported in the MR, X, shall be independently configured from N. 
Proposal 6: In NR, the SS measurement results to be reported in the MR shall be selected as ‘up to X best SS measurements which are above the absolute threshold’. 
Proposal 7: In NR, the number of CSI-RS resources to be reported in the MR, Y, shall be independently configured from N or X. 

Proposal 8: In NR, the CSI-RS measurement results to be reported in the MR shall be selected as ‘up to Y best CSI-RS measurements which are above the absolute threshold’. 
Proposal 9: Unless there is any strong benefit and use case, NR shall not support to include the cell quality derived from one RS type to be included in a MR triggred based on different RS type. 
