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Discussion and decision
1 Introduction

This paper mainly discusses the remaining issue which available NR results to report for NR serving frequencies in LTE MR messages, covering serving and best neighbouring, both cell and beams results. The contribution further addresses whether to report SSB and/ or CSI-RS based results, of which available quantities and whether based on certain configuration. The proposals aim to follow NR principles as much as possible, while at the same time avoiding excessive reporting.
This contribution also discusses some inter-node signalling aspects, as reporting on Uu and across X2 are somewhat related. A particular aspect concerns the fact that, as result of RAN2 e-mail #31 on RRC inter node signalling, the poposal is to agree having a container for SN controlled measurements, At present it does however not seem entirely clear how these containers are used in different cases, and to what extend CSI RS based results should only be included in the new container or may also in the LTE encoded field.

2 Discussion

Reporting signalling
Current status
The following is an extract of TS 36.331, included merely to illustrate what is currently unclear:

1>
if the triggerType is set to event; and if the corresponding measObject concerns NR; and if eventId is set to eventB1 or eventB2; or
1>
if the triggerType is set to event; and if eventId is set to eventA3 or eventA4 or eventA5:
2>
if purpose for the reportConfig associated with the measId that triggered the measurement reporting is set to a value other than reportLocation:

3>
set the measResultServFreqListNR to include for each NR serving frequency, if any, the following:

4>
set measResultSCell to include the available results of the NR serving cell, if meeting performance requirements in [16];

4>
if the reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas:

5>
set measResultBestNeighCell to include the available results of the best non-serving cell, based on RSRP;

5>
for each (serving or neighbouring) cell for which the UE reports results according to the previous, additionally include the following:

6>
if maxRS-IndexReport is configured, set measResultCellRS-Index to include results of up to maxRS-IndexReport beams whose quantity is above threshRS-Index defined in the VarMeasConfig for the corresponding measObject and in order of decreasing quantity, same as used for cell reporting, and as follows:
7>
include ssbIndex;

7>
if reportQuantityRsIndexesNR is configured, for each quantity indicated, include the corresponding measurement result;

Editor’s note:
Above text needs updating, but still FFS which results to report, both for cell and beams i.e. whether CSI-RS based results, whether all available quantities and based on what configuration. Aim is to follow NR principles as much as possible. 
Starting points including clarification of NR agreements
In general we think it would be good to adopt the following principles as much as possible:

· align with NR reporting principle

· avoid configuration options

· avoid excessive reporting as the LTE MR message is deemed to be size critical

Our understanding of the agreed NR principles is as follows:

· Serving cells
· Serving cell results are always included

· Quantities: RSRP and RSRQ are always included while SINR is reported if available (i.e. UE measures if SINR reporting is configured in at least one measurement)

· Agreement is not very clear whether SINR reporting is required if SINR measurement is configured for a) any NR frequency or b) for that particular serving frequency). We assume a) was intended

· Beam results are reported if configured in at least one measurement

· The reporting configuration of the triggering frequency determines

· The (single) RS type the reported serving cell results are to be based on

· Best neighbouring cells (on serving frequencies)
· The reporting configuration of the triggering frequency determines

· Whether to report best neighbouring cells, and

· If so, for such neighbouring cells:

· For cell results, for which RS type to report resuls as well as which quantities to include
· Whether to include beam results and if so based on which RS type, whether to include results, which quantities

Remarks regarding the agreements:

· We think it would be good for RAN2 to confirm that agreements talking about at least one measurement are across all NR measurements configured (i.e. not about the subset for a particular frequency)
· For both the serving and best neighbouring cells on that serving frequency, the (single) RS type the reported cell results are to be based on is determined by the reporting configuration of the measurement triggering the report. It may be that for the frequency associated with the triggering measurement, the UE is only configured to measure and report CSI RS based results while for the serving frequency only SSB based results are available. It would be good to clarify that in such case the UE does not provide any results of cells on the concerned NR serving frequency
Accordingly we propose:
Proposal 1
RAN2 is requested to:

a) Confirm that agreements including ‘at least one measurement’ meant to be across all frequencies i.e. not limited to e.g. the triggering or serving frequency
b) Clarify whether the intention is that, if for a particular frequency the UE does not have results available concerning the RS used on the frequency triggering the MR, it omits results of the cell(s) serving frequency
When to include results for NR serving frequencies

We think it would be good use reportAddNeigh for EN-DC, alike for LTE DC, meaning it needs to be introduced in ReportConfigInterRAT to control reporting of the best non-serving cells. We think it would actually be appropriate if reportAddNeigh also controls reporting of NR serving cells as following HO the the target MeNB requires both serving and best neighbouring NR cells to take proper decision regarding EN-DC. Moreover, we are not aware of use cases in which reporting of only serving cells is useful. Hence we propose the following:
Proposal 2
The UE includes in LTE MR messages 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

What to include in LTE MR messages regarding NR serving frequencies

The primary remaining question is what the UE should include in LTE MR messages for NR serving frequencies (serving and best neighbouring cell). We think it would be good to distinguish two cases:

· Bx events involving NR frequencies as for these configuration parameters specified for the frequency triggering the MR might be used to define what to include for the NR serving cell

· Ax events as for these configuration parameters for the frequency triggering MR can not be used
Note that in both cases the reporting of NR serving frequency results could be based on configuration parameters controlling the reporting on the concerned NR serving frequency or on any other NR frequency as assigned by SN. Some further general remarks

· We think intention of previous RAN2 agreements was that reporting of available results was not dependent on measurement configured for one particular frequency, but rather dependent on whether reporting was configured for any NR measurement (i.e. across all frequencies). We assume the same applies for reporting within LTE MR measurements. It however seems good to be somewhat more restrictive regarding the RS for which results are reported (as in current NR agreements)
· Another issue is whether or not also results only the SN configures the UE to measure and/ or report should also be provided to MN. Whether this makes sense also depends on how these results are intended to be used. This may also relate to forwarding to other nodes.
· We think that for LTE MR messages, we should like to stick to, within a given MR, reporting of results based on a single RS per frequency. There may however be other MR concerning that same frequency including results based on the other RS i.e. another measurement with another associated reportConfig
MN configured measurements on NR frequencies (e.g. NR related Bx events)
For this case we can follow NR principles quite well i.e. reporting can be same as/ similar to the configuration for the concerned NR frequency
Proposal 3
For MN configured measurements on NR frequencies (i.e. Bx), UE reports serving and best neighbouring cells on NR serving frequencies in accordance with the following:
-
Serving RS: include results based on the (single) RS according to reportConfig of the measurement that triggered reporting

-
Serving quantities (cell & beam): Report RSRP and RSRQ always, report SINR if configured to measure for at least one NR measurement (even if only configured for other NR frequency)

-
Serving beam results: include if configured to report for one measurement (even if reporting is only configured for other NR frequency)

-
Neighbouring RS: include results based on the (single) RS according to reportConfig of the measurement that triggered reporting (same as for serving cell)
-
Neighbouring quantities (cell & beam): include quantities according to reportConfig of the measurement that triggered reporting
-
Neighbouring beam (actual measurement results): include according to reportConfig of the measurement that triggered reporting.

MN configured measurements on LTE frequencies (e.g. Ax events)
As these concern LTE measurements, it is not possible to completely follow NR principles i.e. the reporting configuration of the measurement that triggered reporting does not include any relevant NR configuration information that can be re-used

Proposal 4
For MN configured measurements on LTE frequencies (i.e. Ax), Introduce reporting of serving and best neighbouring cells on NR serving frequencies in accordance with the following:
-
Serving cell RS: include results based on each RS that is configured to be reported in at least one MN configured measurement on the concerned NR frequency

-
Serving quantities (cell & beam): Report RSRP and RSRQ always, report SINR if configured to measure for at least one MN configured NR measurement (even if only configured for other NR frequency)

-
Serving beam results: include if configured to report for one MN configured NR measurement (even if only configured for other NR frequency)
-
Neighbouring RS: include results based on each RS that is configured to be reported in at least one MN configured NR measurement on the concerned NR frequency 

-
Neighbouring quantities: include each quantity that is configured to be reported in at least one MN configured NR measurement.

-
Neighbour beam (results): include beam results if configured to be reported in at least one MN configured NR measurement
-
Which results to report (RS Ids only, RS, quantities), similar approach may be used i.e. include if reporting is configured for at least one MN configured measurement on the concerned freq (may result in excessive reporting)
Inter-node signalling
As result of RAN2 e-mail #31 on RRC inter node signalling, the poposal is to agree having a container for SN controlled measurements, It would be good to clarify the use off this in conjuction with the LTE field candidateCellInfoListNR

· Upon SN initiated changes for SN controlled frequencies results are included in that container e.g. regardless of the RS used, presence of beam results

· We understand that SN would never receive results for MN controlled NR frequencies (i.e. these would be non-serving frequencies to which MN may initiate mobility for load balancing purposes), given that additional reporting is only for serving frequencies. I.e. in SN initiated reconfigurations, SN only includes measurements results in the newly proposed container

· MN receives results for NR serving frequencies from the UE in LTE MR messages, at least in case of additional reporting is configured. We have so far assumed that MN would forward these results to target MN in LTE field candidateCellInfoListNR
· From the previous it seems that the LTE field field candidateCellInfoListNR would be used to inticate a candidate target nodes that MN decided while the new container would be used for candidate targets selected by SN. If the original measurement results were NR encoded (e.g. in X2 message from SN or in SCG failure), but are processed and acted upon by MN, whether the processed results should be carried in the NR encoded container

· 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
Altogether we suggest:

Proposal 5
The RAN2 should discuss/ conclude whether there is a need to clarify the use of the LTE and NR encoded fields carrying measurement results of candidate NR cells and based on this whetehr there is a need for the LTE encoded field to support inclusion of CSI RS based results
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:

a) Confirm that agreements including ‘at least one measurement’ meant to be across all frequencies i.e. not limited to e.g. the triggering or serving frequency
b) Clarify whether the intention is that, if for a particular frequency the UE does not have results available concerning the RS used on the frequency triggering the MR, it omits results of the cell(s) serving frequency
Proposal 2
The UE includes in LTE MR messages 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 3
For MN configured measurements on NR frequencies (i.e. Bx), UE reports serving and best neighbouring cells on NR serving frequencies in accordance with the following:
c) -
Serving RS: include results based on the (single) RS according to reportConfig of the measurement that triggered reporting

d) -
Serving quantities (cell & beam): Report RSRP and RSRQ always, report SINR if configured to measure for at least one NR measurement (even if only configured for other NR frequency)

e) -
Serving beam results: include if configured to report for one measurement (even if reporting is only configured for other NR frequency)

f) -
Neighbouring RS: include results based on the (single) RS according to reportConfig of the measurement that triggered reporting (same as for serving cell)
g) -
Neighbouring quantities (cell & beam): include quantities according to reportConfig of the measurement that triggered reporting
h) -
Neighbouring beam (actual measurement results): include according to reportConfig of the measurement that triggered reporting.

Proposal 4
For MN configured measurements on LTE frequencies (i.e. Ax), Introduce reporting of serving and best neighbouring cells on NR serving frequencies in accordance with the following:
i) -
Serving cell RS: include results based on each RS that is configured to be reported in at least one MN configured measurement on the concerned NR frequency

j) -
Serving quantities (cell & beam): Report RSRP and RSRQ always, report SINR if configured to measure for at least one MN configured NR measurement (even if only configured for other NR frequency)

k) -
Serving beam results: include if configured to report for one MN configured NR measurement (even if only configured for other NR frequency)

l) -
Neighbouring RS: include results based on each RS that is configured to be reported in at least one MN configured NR measurement on the concerned NR frequency 

m) -
Neighbouring quantities: include each quantity that is configured to be reported in at least one MN configured NR measurement.

n) -
Neighbour beam (results): include beam results if configured to be reported in at least one MN configured NR measurement
o) -
Which results to report (RS Ids only, RS, quantities), similar approach may be used i.e. include if reporting is configured for at least one MN configured measurement on the concerned freq (may result in excessive reporting)
Proposal 5
The RAN2 should discuss/ conclude whether there is a need to clarify the use of the LTE and NR encoded fields carrying measurement results of candidate NR cells and based on this whetehr there is a need for the LTE encoded field to support inclusion of CSI RS based results
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5 Annex (example)

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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