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1 Introduction

In RAN2 #99bis:
Agreements

1:
Measurement configuration can be provided in RRCConnectionReconfiguration and in RRCConnectionResume (or, as highlighted by 3 companies, an equivalent message from network to the UE used to resume the RRC connection from RRC_INACTIVE to RRC_CONNECTED).

2:
In Rel-15, the only inter-RAT measurements that can be configured are E-UTRA measurements.

3:
As in LTE, Measurement configuration is used for CGI reporting. The ASN.1 structure is FFS (after December).

4:
Network can configure the RS type for s-Measure.

FFS AllowInterruptions.

FFS speed-based TTT scaling (to be discussed after December)

FFS alternativeTimeToTrigger (to be discussed after December)

5
The UE shall perform RSRP, RSRQ measurements for each serving cell. FFS whether SINR is always measured on serving cells or is configured by the network.

6
One RS type for serving cell measurement reporting and neighbour cell measurement reporting is configured in one reporting config.

7
Configuration of ue-RxTxTimeDiffPeriodical is not supported in Rel-15.

FFS Support T312 timer. (to be discussed after December)

FFS Support SSTD measurement configuration via NR. (to be discussed after December)

8:
Measurement reporting shall only be initiated after successful security activation

9
Network can configure the UE to report the best neighbour cells in the serving frequencies.

FFS: Network can configure the UE with different filter coefficients per measurement quantity (e.g. RSRP, RSRQ, SINR or equivalent quantities as defined by RAN1/RAN4), RS Type and beam/cell measurements.
Agreements

1
An MO is provided to the UE for all carriers on which measurements are to be performed (as in LTE)

2
The following text is clarification of agreement 6 from discussion of R2-1711963

-
The information provided in reportConfig(s) is used to derive serving cell measurements;

-
UE derives what to measure for serving cells using the RS type(s) as identified in the different reportConfig(s);

-
UE performs serving cell measurements, even if a serving frequency MO is not linked to any reportConfig/measID;

-
As in LTE, UE performs serving cell measurements for all serving frequencies for all measurement quantities (RSRP and RSRQ. FFS SINR);
-
If a measurement report is triggered, associated to any measurement ID, the UE includes all available measurement results for PCell and configured SCells.

In RAN2 #99, 
Agreements

1:
Cells in the cellsTriggeredList are reported (i.e. TTT has expired and leaving condition has not been met, same as LTE) 

2:
Measurement quantity to be reported for cell quality can be same as trigger quantity or both RSRP/RSRQ. Measurement quantity to be reported for beam measurements  can be same as (cell) trigger quantity or both RSRP/RSRQ.
… 

In RAN2 #AH2,

Agreements

1: 
In NR, each measurement identity links one measurement object with one reporting configuration. By configuring multiple measurement identities it is possible to link more than one measurement object to the same reporting configuration, as well as to link more than one reporting configuration to the same measurement object.

2:
In NR, a list of 'blacklisted' cells can be configured as part of the measurement object. 

3
A list of 'whitelisted' cells can be configured as in LTE

FFS Whether the whitelisted cells are part of the measurement object as in LTE or moved to some other part of the measurement configuration.

4
For NR-SS based RRM measurement, SS burst set periodicities can be configured. 

FFS
Maximum number of possible periodicities (1 or more) per carrier. To be concluded after considering LS from RAN1.

5: NR-SS configuration for CONNECTED UE can be provided by dedicated signalling. 

6: CSI-RS measurement configuration is provided via dedicated signalling. 

Agreements

…

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.
…

2 L3 filtering
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Figure 1 NR Measurement model from 38.300
In the email discussion related to L3 filter coefficients, most of the companies agree that the network can configure different filter coefficients for cell measurement results based on SS Block, cell measurement results based on CSI-RS, beam measurement results based on SS Block and beam measurement results based on CSI-RS. 

Similarly, most of the companies agree that different filter coefficients can be configured for different measurement quantities. 
The remaining open issue that could not be solved in the email discussion is related to whether QuantityConfig can be configured per carrier and whether it is within measConfig, as in LTE, or measObject.

Two options were discussed :
· Filter coefficients are configured in each measObject

· Two or more sets of filter coefficients are configured in measConfig and each measObject indicates which set(s) of filter coefficients to be used
We note that in LTE, filter coefficients for different measurement quantities (RSRP/RSRQ) are configured in quantityConfig (measConfig). We think that the same should be supported in NR, with six different filter coefficients as following: for SS-RSRP, SS-RSRQ, SS-SINR, CSI-RSRP, CSI-RSRQ and CSI-SINR.
Proposal 1: Filter coefficients are configured in measConfig for different measurement quantities and RS type
In addition, the UE can be configured with different filter coefficients for different carrier frequencies.  Specifically, in high frequencies,  the effect of fast fading is higher at lower frequencies and introduction of a carrier frequency dependant filter coefficient would resolve the issue. A high value of this carrier dependant filter coefficient will provide higher weight to old measurement for the high frequencies, and thus eliminate fast fading effects on the measurement reports.
Since the measured carrier frequency is configured in the measObject, the frequency dependant filter  coefficient should be given in the measObject. Its default value can be set to 1.

Proposal 2: A carrier frequency filter coefficient b is configured in measObject associated to the carrier frequency of the measured object
The formula for the filtered measurement result is given by [3]:
Fn = (1-a). Fn-1 + a.Mn 
where

· Mn is the latest received measurement result from the physical layer;

· Fn is the updated filtered measurement result, that is used for evaluation of reporting criteria or for measurement reporting;

· Fn-1 is the old filtered measurement result, where F0 is set to M1 when the first measurement result from the physical layer is received; and

· a = 1 / 2(k*b/4), where k is the filter coefficient for the corresponding measurement quantity received by the quantityConfig
· We introduced: b is the carrier frequency filter coefficient received in measObject
3 Reporting of multiple beam measurement quantities
The current agreements of RAN2 imply that beam measurement could be based on RSRP, RSRQ or both. However, some companies argue that the total number of beams the UE may need to measure, process and filter can be quite large, if the UE is configured to simultaneously report multiple beam measurement quantities.

In the email discussion, there was a consensus that there should be a total number of beam measurements (including filtering) that can be supported by the UE while we do not limit the types of measurement quantity reported for each beam.
The main problem is that more beams would be filtered than actually needed for reporting as illustrated in Figure1, implying multiple filtering operations performed by the UE that would strongly impact the UE complexity.
Proposal 3: Only the N best beams (N configured by RRC) above a threshold are L3 beam filtered  
4 Measurement quantities for serving cells
Another open issue remains regarding whether SINR is always measured on serving cells or if this is configurable by the network.

RAN2 agreed that for cell measurements, RSRP, RSRQ and SINR can be configured as trigger quantities, reporting quantities or both.
One motivation to always derive serving cell measurement results with both measurement quantities RSRP and RSRQ was to compare the serving cell with the neighbouring cells and help with HO decisions. 

Since it has been agreed that the UE may be configured to measure and report the SINR of neighbouring cells, there is no reason why the serving cell measurement configuration for SINR should be different from what has been agreed for RSRP/RSRQ
Observation 1 If the UE is configured to report the SINR of neighbouring cells, the network would benefit from SINR measurement results of the serving cells for event triggers and handover decisions
Proposal 4: SINR is always measured on serving cells
5 Conclusion
In this contribution we made the following observations:

Observation 2 If the UE is configured to report the SINR of neighbouring cells, the network would benefit from SINR measurement results of the serving cells for event triggers and handover decisions

Based on the above observations, the following conclusions have been made:
Proposal 5: Filter coefficients are configured in measConfig for different measurement quantities and RS type

Proposal 6: A carrier frequency filter coefficient b is configured in measObject associated to the carrier frequency of the measured object
Proposal 7: Only the N best beams (N configured by RRC) above a threshold are L3 beam filtered  
Proposal 8: SINR is always measured on serving cells
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