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1 Introduction

This paper mainly discusses the remaining issue regarding which available results for NR serving frequencies to include in LTE MR messages (event Ax/ Bx). This contribution also discusses the remaining and related inter-node signalling aspects.
2 Discussion

2.1 Reporting of results of NR serving frequencies
2.1.1 Current status
During the NR AH 1801 meeting the following was agreed:

Agreements

1
Reporting of NR serving cells and best neighbour cells on serving frequencies in LTE measurement reports is based on availability of measurements using the availability criteria as specified in NR RRC (and therefore only considering the NR RRC measurement configuration).

1.1
For cell and beam level reporting only SSB based measurements are reported, if available.

FFS: Whether to have some configurability on the reporting of the beam level measurements on NR cells.

Ambiguity: When these agreements were captured in the CR to 36.331, there seemed to be different interpretations regarding:

a) Whether available beam results of NR serving cells as well as of all results of best neighbouring cells on NR serving frequencies are restricted by the reportConfig of the LTE measurement that triggered the report (i.e. the principle used in NR for reporting these available results of NR serving frequencies)
· Status in current CR: No. Thus according to the CR, if MN configures the UE to not report beam results for a Bx event on an NR frequency, for NR serving frequencies the UE still includes any beam results it has available

b) Whether the UE should only include results that are available based on measurements configured by the SN

· Status in current CR: Yes. Thus according to the CR, if for NR frequencies SN does not configure SINR measurements while MN does, UE does not report SINR results

Remaining FFS: The NR AH 1801 includes an FFS on introducing configurability for beam results for NR serving freqs. Related to this, the current CR includes an FFS regarding the number of beams the UE shall report, both for NR serving cells and best neighbours on serving NR frequencies (see editor’s note from 36.331, 5.5.5.1). A similar iissue applies for NR, although for NR it is clear that reporting of beam results depends on the reportConfig of the measurement that triggered the MR message.

Editor’s note
The number of beams to report is FFS e.g. lowest, average or highest of the SN configured measurements NR measurements;
2.1.2 Further discussion and proposal
General
For the reporting of results of NR serving frequencies, we should consider MR triggered for the following purposes:

a) HO within LTE (Ax): change to other MN that needs to decide whether to release, keep or change the SN. In this case results of NR serving frequencies seem needed i.e. required to decide whether to keep, release or change cell on such NR serving frequency. As a) involves reconfiguration with sync is performed, beam result for the PSCell seem useful for allocating CF RA resources
b) Load balancing (B1): change to another SN including change to PSCell on non-serving frequency. In this case results of NR serving frequencies don’t seem essential
c) HO to NR (B2, SA): change to NR serving or non-serving frequency, including change to PCell possibly controlled by node other than SN. In this case, results of NR serving frequencies can be useful i.e. to decide whether to keep, release or change cell on such NR serving frequency. In this case the candidate PCell would be one of the cells that triggered the measurement report. Thus, in this case beam results for NR serving frequencies don’t seem essential.
Only in case of load balancing the results may be used by a target NR node. In the latter case, this would be only to help to immediately configuration of (non-serving) cells on frequencies previously used as serving. This seems not really essential. Altogether, the following table summarises this

	Case
	Target & use
	Cell results
	Beam results

	HO within LTE (Ax)
	Target MN may use results to decide whether to keep, release or change cell on the NR serving frequency
	Useful
	Useful for PSCell

	Load balancing (B1)
	Target SN might use results to release or change cell on the NR serving frequency
	Limited use (non-serving)
	Not required (RA performed on other cell)

	HO to NR (B2)
	Target MN may use results to decide whether to keep, release or change cell on such NR serving frequency
	Useful
	Not required (RA performed on other cell)


Ambiguity regarding available according to SN measurement configuration only

As there were different understandings regarding the previous RAN2 agreements, while the topic, was not explicitly discussed, we think there is a need to clarify. Although SN is the node controlling mobility on serving frequencies and hence results would primarily based on SN controlled measurements. On the other hand, MN may base its decision on another quantity as used by SN. Altogether we thus would like RAN2 to clarify and hence we propose:
Proposal 1
RAN2 is requested to clarify whether the UE should only report results of NR serving cells that are available based on SN configured measurements
Reporting all available results or introducing some limitations/ restrictions

We think it is desirable to have a simple solution that can cover all cases i.e. Ax as well as Bx. The option of restricting reporting of available results of NR serving cells and of best neighbouring cells on NR serving frequencies based on the reportConfig of the LTE measurement that triggered LTE MR message is not suitable for Ax events (as reportConfig does not include NR configuration).

We furthermore think that as the LTE MR message is size critical, we should try to limit reporting in particular of beam results. We also like to avoid configuration parameters when it is possible to define a simple rule that covers the required cases.
The following table provides an overview of the different aspects to be concluded, which primary options to consider as well as a proposed way forward.

	Aspect
	Options
	Alternatives
	Remarks/ suggestion

	Quantities to report (cell & beam)
	RSRP, RSRQ, SINR
	Fixed rule (all or single according to rule) or configuration
	Configuration (with UE reporting depending on availability)

	For which cells to provide beam results
	PSCell/ or any cell reported
	Fixed rule (all or PSCell) or configuration
	All reported cell (as in CR)

	What results to provide for beam
	None, identity only, quantities
	Fixed rule (identity) or configuration
	Configuration (with UE reporting depending on availability)

	Number of beams to report
	One or two seem sufficient
	Fixed rule (1) or configuration
	Fixed rule i.e. single

	Quantity used for ordering/ selection of beams to report
	RSRP, RSRQ, SINR
	Fixed rule or configuration
	If multiple reported, select according to priority order


Proposal 2
RAN2 is requested discuss and conclude the following options:
1) 
Network indicates quantities the UE shall report (applicable for both both cell and beam results)

2) 
Report beam results for any serving and best neighbour cell on NR serving frequency (as in CR)

3) 
Network indicates what beam results the UE shall report (none, IDs, results)

4) 
UE orders/ selects cells and beams for reporting based on first quantity available from following ordered list RSRP, RSRQ, SINR (i.e. not affected by quantities configured to report)
It is noted that in the currently CR, the cells on NR serving frequencies are ordered/ selected based on RSRP.
2.1.3 When to include results for NR serving frequencies

As indicated in the previous, we are not entirely sure about the use of NR results in all Ax and Bx events. In the current CR, for Ax events reporting of best neighbouring cells on NR frequencies is controlled by reportAddNeigh. We think results of NR serving frequencies serves no purpose other than that of the best neighbouring results, so we propose that field reportAddNeigh controls reporting of all NR serving frequency results. Moreover, we think it would be good to have the same configurability for Bx events. Hence, we altogether propose:

Proposal 3
For both Ax and Bx events, the UE includes results of cell(s) on serving NR frequencies only if reportAddNeigh is configured for the concerned measurement i.e. reportAddNeigh controls reporting of both serving and best neighbouring cells on NR frequencies

2.2 Inter-node signalling
In this section we review the measurement related inter-node signalling i.e. any issues remaining after the NR AH 1801.
SCG configuration
The following agreements were reached during NR AH 1801:

Agreements on inter-node signalling (NR AH 1801):

SCGConfigInfo (specified in NR RRC)

Candidate cell information

1:
SCGConfigInfo will include 2 fields, one for the SN configured measurements and one for the MN configured measurements. 

FFS Whether these are containers and the RRC encoding used 

2:
Support transfer of CSI RS based results by the field carrying results of SN configured measurements. 

3:
Introduce support for reporting of SINR results in both fields field

And also
Agreements on inclusion in LTE MR message of available results of NR serving frequencies (NR AH 1801):

1.1
For cell and beam level reporting only SSB based measurements are reported, if available.

Some further remarks/ consideration:
· MN receives results for NR serving frequencies from the UE in LTE MR messages, at least in case of additional reporting is configured. These results are NR encoded, and we thus assume that MN would forward these results to target MN in LTE field candidateCellInfoListNR
· We think it is now clear that the field field candidateCellInfoListMN would be MN controlled (but possibly include results of NR serving frequencies for which measurements are configured by SN). The field candidateCellInfoListSN on the other hand is SN controlled and only covers results of SN configured measurements.
· MN receives from UE (LTE encoded) results of NR serving frequencies, but SN does not receive results from UE regarding MN controlled (non-serving) frequencies
· Field candidateCellInfoListSN is used for SN initiated mobility (i.e. for SN controlled frequencies). Field candidateCellInfoListMN is used for MN initiated changes, that may however be triggered by SCG failure. 
· We agreed that MN adjusts to SN i.e. NR encoding is used for the RRC inter-node message.

· This implies that MN has to transcode measurement results i.e. from LTE format as received from UE to NR format as used by SN
· The MN initiated mobility may also be triggered by SCG failure, in which case the UE provides results of NR frequencies using LTE encoding for results of MN configured and NR encoding for results of SN configured measurements. The latter results can be forwarded transparently to target SN if in SCG-ConfigInfo a container is used for SN configured measurements
· As both containers may serve a similar purpose, there may be no real need to clarify this aspect. However, it would still be good to have a common understanding, also since it may affect the question whether LTE encoded field should support inclusion of CSI RS based results
Based on this, we propose:
Proposal 4
Within SCG-ConfigInfo specified in 38.331, use a container for candidateCellInfoSN to facilitate transparent forwarding of results provided during by UE to MN in LTE format (i.e. as in SCGFailureInfoNR). The containers should both carry the same NR IE (i.e. MeasResultSCG-Failure although a more general name seems preferable as contents is not failure specific)
Handover
The following agreements were reached during NR AH 1801:

Agreements

1:
(M)eNB can include NR measurement results is included to RRM-Config in HandoverPreparationInformation in 36.331.

2:
(M)eNB forwards the NR serving cell and best neighbour cell measurement results that were reported within an A3/4/5 triggered measurement report. Measurements are forwarded in LTE RRC format (that they were reported in from the UE).

Some further remarks/ consideration:
· In case of handover, the target node is an LTE node i.e. results are specified in LTE format.
· Handover would is assumed to be triggered by MN based on an LTE MN message. Such message does not include NR encoded results and hence here does not seem to be a need for a second container for carrying NR encoded results of SN configured measurements
Altogether we suggest:

Proposal 5
Within HandoverPreparationInfo specified in 36.331, do not introduce an additional container for transfer of NR encoded results of SN configured measurements
3 Conclusion & recommendation
This paper mainly discusses the remaining issue which available NR results to report for NR serving frequencies in LTE MR messages. The paper however also touched upon some related inter-node signalling aspects. Altogether, the document includes the following proposal that RAN2 is requested to discuss and conclude.

Proposal 1
RAN2 is requested to clarify whether the UE should only report results of NR serving cells that are available based on SN configured measurements
Proposal 2
RAN2 is requested discuss and conclude the following options:
1) 
Network indicates quantities the UE shall report (applicable for both both cell and beam results)

2) 
Report beam results for any serving and best neighbour cell on NR serving frequency (as in CR)

3) 
Network indicates what beam results the UE shall report (none, IDs, results)

4) 
UE orders/ selects cells and beams for reporting based on first quantity available from following ordered list RSRP, RSRQ, SINR (i.e. not affected by quantities configured to report)

Proposal 3
For both Ax and Bx events, the UE includes results of cell(s) on serving NR frequencies only if reportAddNeigh is configured for the concerned measurement i.e. reportAddNeigh controls reporting of both serving and best neighbouring cells on NR frequencies

Proposal 4
Within SCG-ConfigInfo specified in 38.331, use a container for candidateCellInfoSN to facilitate transparent forwarding of results provided during by UE to MN in LTE format (i.e. as in SCGFailureInfoNR). The containers should both carry the same NR IE (i.e. MeasResultSCG-Failure although a more general name seems preferable as contents is not failure specific)

Proposal 5
Within HandoverPreparationInfo specified in 36.331, do not introduce an additional container for transfer of NR encoded results of SN configured measurements
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5 Earlier RAN2 agreements (Annex)

RAN2#100 agreements

Agreements

1
UE shall report SINR measurements for each configured serving cell if SINR measurements are available (ie if the SINR measurements on serving cell are required according to a configured meas ID.)

Agreements

1
Report available measurements of best neighbours on serving frequencies as in reportConfig (that triggered the report):

-
Include available beam measurement information if in reportConfig. If configured, same beam info is reported as in reportConfig (e.g. only indexes, same quantity(ies), same rsType, etc.)

-
Include the quantities indicated in reportConfig.

-
Include only available measurements associated to the same RS type indicated in reportConfig (e.g. if report config associated to the report has rsType set to SSB, report only SSB. If the report config associated to the report has rsType set to CSI-RS, report only CSI-RS).
Agreements

1-1: The UE shall perform RSRP, RSRQ measurements for each serving cell.

1-2: The UE shall report RSRP and RSRQ measurements of each serving cell if a measurement report is triggered, as in LTE. 

2-1: The UE shall perform SINR measurements for each serving cell if SINR is configured in at least one of the meas ID(s).

2-2: The UE shall report SINR measurements of each serving cell if available and if a measurement report is triggered.

3-1: The UE shall perform L3 filtering of beams for beam measurements for each serving cell(s) if beam measurement reporting is configured in at least one of the measID(s).

3-2: The UE shall report beam measurements of each serving cell if available and if a measurement report is triggered.

4-2: The UE shall report serving cell measurement of the single RS Type, if available, which is configured in the ReportConfig which triggered the measurement report.
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