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1
Introduction
In last meetings, RAN2 agree a number of corrections for CPC. We previously raised a backward compatibility issues with Rel-16, but there wasn't any conclusion on it.

We further discuss this issue and propose how to address it with limited impact to RAN2 specifications.

2
Discussion
In Rel-16, the UE is required to perform L3 measurements following the contents of VarMeasConfig according to the following statement:

	5.5.3
Performing measurements

5.5.3.1
General
[...]

The UE shall:

[...]

1>
for each measId included in the measIdList within VarMeasConfig:
[...]

2>
if the reportType for the associated reportConfig is periodical, eventTriggered or condTriggerConfig:
3>
if a measurement gap configuration is setup, or

3>
if the UE does not require measurement gaps to perform the concerned measurements:

4>
if s-MeasureConfig is not configured, or

4>
if s-MeasureConfig is set to ssb-RSRP and the NR SpCell RSRP based on SS/PBCH block, after layer 3 filtering, is lower than ssb-RSRP, or

4>
if s-MeasureConfig is set to csi-RSRP and the NR SpCell RSRP based on CSI-RS, after layer 3 filtering, is lower than csi-RSRP:

5>
if the measObject is associated to NR and the rsType is set to csi-rs:

6>
if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig are configured:

7>
derive layer 3 filtered beam measurements only based on CSI-RS for each measurement quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;

6>
derive cell measurement results based on CSI-RS for the trigger quantity and each measurement quantity indicated in reportQuantityCell using parameters from the associated measObject, as described in 5.5.3.3;

5>
if the measObject is associated to NR and the rsType is set to ssb:

6>
if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig are configured:

7>
derive layer 3 beam measurements only based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;

6>
derive cell measurement results based on SS/PBCH block for the trigger quantity and each measurement quantity indicated in reportQuantityCell using parameters from the associated measObject, as described in 5.5.3.3;


Observation 1: According to Rel-16 TS 38.331, the UE shall perform measurements for any conditional event that is configured, regardless whether a corresponding conditional reconfiguration is configured or not.

In Rel-17, this text was modified and is as follows:

	5.5.3
Performing measurements

5.5.3.1
General
[...]

The UE shall:

1>
for each measId included in the measIdList within VarMeasConfig:
[...]
2>
if the reportType for the associated reportConfig is periodical, eventTriggered; or

2>
if the reportType for the associated reportConfig is condTriggerConfig and the measId is indicated in the condExecutionCond or in the condExecutionCondSCG associated to a condReconfigId in VarConditionalReconfig:
3>
if a measurement gap configuration is setup, or

3>
if the UE does not require measurement gaps to perform the concerned measurements:

4>
if s-MeasureConfig is not configured, or

4>
if s-MeasureConfig is set to ssb-RSRP and the NR SpCell RSRP based on SS/PBCH block, after layer 3 filtering, is lower than ssb-RSRP, or

4>
if s-MeasureConfig is set to csi-RSRP and the NR SpCell RSRP based on CSI-RS, after layer 3 filtering, is lower than csi-RSRP:

5>
if the measObject is associated to NR and the rsType is set to csi-rs:

6>
if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig are configured:

7>
derive layer 3 filtered beam measurements only based on CSI-RS for each measurement quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;

6>
derive cell measurement results based on CSI-RS for the trigger quantity and each measurement quantity indicated in reportQuantityCell using parameters from the associated measObject, as described in 5.5.3.3;

5>
if the measObject is associated to NR and the rsType is set to ssb:

6>
if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig are configured:

7>
derive layer 3 beam measurements only based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;

6>
derive cell measurement results based on SS/PBCH block for the trigger quantity and each measurement quantity indicated in reportQuantityCell using parameters from the associated measObject, as described in 5.5.3.3;


The motivation for this change was that, for inter-SN CPC, if the candidate target SN does not prepare all cells proposed by the source SN and the MN informs the source SN about this only after configuring the UE with the new conditional reconfigurations provided by the candidate target SN, the UE could be configured with conditional measurements not matching with any conditional reconfiguration for inter-SN CPC and there would be no use for the UE to perform the corresponding measurement.
However, this change is not specific to this scenario, e.g. if a network implementation wants, at some point, to configure or keep conditional measurements configured while there is no corresponding conditional reconfiguration, the network can configure the UE so and the UE is not required to perform the measurements.
Observation 2: According to Rel-17 TS 38.331, the UE is not required to perform measurements for a conditional event for which there is no corresponding conditional reconfiguration is configured or not.

According to TS 38.133, in NR standalone operation, the UE can be configured with a limited number of measurements per frequency, and with a limited number of reporting criteria (we understand that a "reporting criterion" corresponds to a ReportConfigNR, i.e. including conditional measurements for which there is actually no reporting but the same processing applies as if there would be a report).
However, it is not clear whether, when the UE is not required to perform measurements for a configured conditional measurement, whether the conditional measurement is to be counted as configured i.e. to be included in the maximum number of measurements that can be configured, or not.

If the network considers that a conditional measurement for which the UE is not required to actually perform measurements is to be considered as "not configured", while the UE considers it as to be configured, the network might exceed the UE capability.

Observation 3: It is unclear whether a conditional measurement for which no conditional reconfiguration is configured is to be counted in the UE capability for measurements or not.

Like for any feature, a network may implement NR CHO and intra-SN CPC according to TS 38.331 Rel-17 (or any later version) even towards a Rel-16 UE. Since the UE is required to actually perform the measurement, to avoid a mismatch between the UE and the network, the measurement should be counted in the UE capability.

Proposal 1: The total number of configured L3 measurement events and frequencies, including all configured conditional measurements, regardless whether there is an associated conditional reconfiguration or not, shall not exceed the applicable UE capabilities specified in TS 38.133.
Proposal 2: Discuss whether to capture this as note in TS 38.331 or to ask RAN4 to capture it.
In TS 38.331, a note could be as follows:

	5.5.3
Performing measurements

5.5.3.1
General
[...]

The UE shall:

1>
for each measId included in the measIdList within VarMeasConfig:
[...]

2>
if the reportType for the associated reportConfig is periodical, eventTriggered; or

2>
if the reportType for the associated reportConfig is condTriggerConfig and the measId is indicated in the condExecutionCond or in the condExecutionCondSCG associated to a condReconfigId in VarConditionalReconfig:

3>
if a measurement gap configuration is setup, or

3>
if the UE does not require measurement gaps to perform the concerned measurements:

4>
if s-MeasureConfig is not configured, or

4>
if s-MeasureConfig is set to ssb-RSRP and the NR SpCell RSRP based on SS/PBCH block, after layer 3 filtering, is lower than ssb-RSRP, or

4>
if s-MeasureConfig is set to csi-RSRP and the NR SpCell RSRP based on CSI-RS, after layer 3 filtering, is lower than csi-RSRP:

5>
if the measObject is associated to NR and the rsType is set to csi-rs:

6>
if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig are configured:

7>
derive layer 3 filtered beam measurements only based on CSI-RS for each measurement quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;

6>
derive cell measurement results based on CSI-RS for the trigger quantity and each measurement quantity indicated in reportQuantityCell using parameters from the associated measObject, as described in 5.5.3.3;

5>
if the measObject is associated to NR and the rsType is set to ssb:

6>
if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig are configured:

7>
derive layer 3 beam measurements only based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;

6>
derive cell measurement results based on SS/PBCH block for the trigger quantity and each measurement quantity indicated in reportQuantityCell using parameters from the associated measObject, as described in 5.5.3.3;
NOTE:
The UE capabilities for measurements and event triggering specified in TS 38.133 [14] include measurements and events according to all configured meaIds regardless whether the UE is actually required to perform measurement on the associated NR measObject.


3
Conclusion
We discussed UE measurement requirements for CHO/CPA/CPC and made the following observations:

Observation 1: According to Rel-16 TS 38.331, the UE shall perform measurements for any conditional event that is configured, regardless whether a corresponding conditional reconfiguration is configured or not.

Observation 2: According to Rel-17 TS 38.331, the UE is not required to perform measurements for a conditional event for which there is no corresponding conditional reconfiguration is configured or not.

Observation 3: It is unclear whether a conditional measurement for which no conditional reconfiguration is configured is to be counted in the UE capability for measurements or not.

To address the observed issues; we make the following proposals:
Proposal 1: The total number of configured L3 measurement events and frequencies, including all configured conditional measurements regardless whether there is an associated conditional reconfiguration or not, shall not exceed the applicable UE capabilities specified in TS 38.133.

Proposal 2: Discuss whether to capture this as note in TS 38.331 or to ask RAN4 to capture it.
