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1. Introduction
In this contribution, we discuss the way forward for clarification of UE measurement mode[1]
	Background

· If UE is capable to per-FR-gap, it is capable to operate in both measurement modes.
· Per-UE-gap mode
· Per-FR-gap mode
· Scenario 1: In NSA, for UE capable to per-FR gap without FR2 serving cells but with both FR1/LTE and FR2 measurement objects, there is an ambiguity on which mode to follow if network configures only one measurement gap pattern ID within #0 to #11.
· Note: an MGRP is still needed to provide a reference for UE to meet the requirement for measurements in FR2, although there is no FR2 serving cell
· Scenario 2: For UE capable to per-FR gap with both FR1 and FR2 serving cells and with both FR1/LTE and FR2 measurement objects, there is an ambiguity on which mode to follow if network configures only one measurement gap.
Scenario 1

· In NSA, for UE capable to per-FR gap without FR2 serving cells but with both FR1/LTE and FR2 measurement objects, 
· Option 1-1: 
· When network configures only the FR1 gap, UE fallbacks to per-UE-gap mode.
· Option 1-2: 
· When network configures only the FR1 gap, UE meets requirements corresponding to an effective MGRP X ms  toward FR2 measurement objects.
· X is FFS, e.g., fix a value in spec or follow the MGRP of FR1 gap pattern or follow the SMTC period of the FR2 measurement objects.
· Clarification is needed to both UE and network sides.
· Option 1-2 is adopted due to shorter measurement delay and no additional signaling needed.
· The effective MGRP X can be further discussed together with the behavior of UE capable for gap-less measurement.
Scenario 2

· For UE capable to per-FR gap with both FR1 and FR2 serving cells and with both FR1/LTE and FR2 measurement objects, 
· When network configures only one gap, companies are encouraged to provide views on UE behavior and the detail requirements in the next meeting.
· Note that related RAN2 decision may also need to be considered 



2. Discussion

Agreements in RAN2

Agreements:

1
For case of a single gap pattern that applies to both LTE and NR radios of the UE ('per UE gaps'): LTE RRC provides a single measurement gap configuration.

2
For the independent gap case where UE is able to apply a different gap pattern for LTE/FR1 and FR2:


a/
NR RRC configures a measurement gap configuration for FR2. 


b/ 
LTE RRC configures a measurement gap configuration for LTE and NR FR1 frequencies

Agreements:

1
In the case of per UE measurement gap configuration, MN decides the configuration and informs the SN about the configuration.

2
For Dec 17, adopt a solution where:


a/ For case of a single gap case the network always configures per UE gaps if the UE is configured to measure any inter-freq or inter-RAT carrier or intra-freq cases where gaps are required.


b/ For the independent gap case the network always configures for the LTE/FR1 gaps if the UE is configured to measure any carrier within the FR1 range, and network always configures for the FR2 gaps if the UE is configured to measure any carrier within the FR2 range.

3
For the independent gap case once EN-DC is setup:


a/
the MN should inform the measurement gap pattern configuration on FR1 to the SN


b/ 
the MN should inform the SN that it wants to measure in FR2 frequency(ies). Some assistance information to the SN to configure the gaps is provided 


c/ 
the SN should inform the MN that it wants to measure in NR carriers in FR1 range, if the SN has not already received a measurement gap pattern.  Some assistance information to the MN to configure the gaps is provided

FFS What assistance information is required

4
For the per UE gap case once EN-DC is setup:


a/
the MN should inform the measurement gap pattern configuration to the SN


b/ 
 the SN should inform the MN that it wants to measure any inter-freq carrier or intra-freq cases where gaps are required.  Some assistance information to the MN to configure the gaps is provided

5
Capability is added to indicate support for independent gap configuration for FR1 and FR2

Analysis for scenario 1
In scenario 1, the UE has no FR2 serving cell, but is requested to make measurements on FR2 and supports per FR gaps.  As there is no FR2 serving cell, it is not relevant or necessary to explicitly configure gaps for FR2 however 2 aspects of the RRM performance need to be considered further.
1) What MGRP should be assumed when deriving requirements?
2) What Nfreq scaling factor should be assumed when deriving requirements?

For the first question, we note that this one case of gapless measurement (the UE supports per FR gap, and has no FR2 serving cell). Similar scenarios could arise in future for UEs which are configured with FR2 only, and making measurements on FR1. For example, an NR UE supporting per UE gap and operating on FR2 and configured to make interRAT measurement of LTE should similarly not need gaps.

In the way forward, several solutions to determine the effective MGRP are mentioned. X is FFS, e.g., fix a value in spec or follow the MGRP of FR1 gap pattern or follow the SMTC period of the FR2 measurement objects.
For following the MGRP of FR1, there is no guarantee that FR1 gaps are configured. For following the SMTC period of FR2 measurement objects, one possible concern is that the default MGRP is 20ms, so this might lead to quite demanding requirements, more demanding than once gaps are configured. For this reason, we prefer to fix a value in the specifications. In LTE, gapless measurements are assumed to have performance equivalent to GP0 (MGRP=40ms) and this seems a reasonable compromise for NR also. Considering that 80ms or 160ms effective MGRP will lead to lower performance, and 20ms has been considered as a special MGRP setting for time critical handover, 40ms seems a reasonable value

Proposal 1 : For gapless measurement in NR (including scenario 1) the requirements are derived assuming MGRP=40ms.

The other aspect of this discussion is the scaling factor to assume. Since the UE supports per FR measurement it has both baseband and RF capability to measure FR1 and FR2 independently. Hence, we propose
Proposal 2 : For gapless measurement in NR with UE which supports per FR measurement, Nfreq corresponds to the number of configured measurement objects in the relevant FR.

For instance, if there are 2 FR1 carriers (with gaps) and 2 FR2 carriers (no FR2 serving cell) the UE should assume Nfreq=2.

Analysis for scenario 2
In scenario 2, the UE supports per FR gap and is configured with FR1 and FR2 measurement objects. However, network configures only one gap pattern. Earlier in RAN4 we have discussed that it should not be necessary for the network to support per FR gaps so that different types of UEs (supporting per UE gap and supporting per FR gap) can be handled in the same way (as a network implementation choice).
In addition, RAN2 decided 

For case of a single gap pattern that applies to both LTE and NR radios of the UE ('per UE gaps'): LTE RRC provides a single measurement gap configuration
Since a UE supporting per UE gap patterns will be configured by LTE RRC with a single measurement gap configuration, it follows that a per FR capable UE which is configured with both FR1 and FR2 measurement objects should interpret the gap pattern in the same way

Proposal 3 : A UE configured with FR1 and FR2 measurement objects and serving cells and supporting per FR gaps may be configured with a single gap pattern. In this case, the UE should interpret the pattern as a per UE pattern, i.e. applicable to FR1 and FR2.
3. Conclusion
Proposal 1 : For gapless measurement in NR (including scenario 1) the requirements are derived assuming MGRP=40ms.

Proposal 2 : For gapless measurement in NR with UE which supports per FR measurement, Nfreq corresponds to the number of configured measurement objects in the relevant FR.

Proposal 3 : A UE configured with FR1 and FR2 measurement objects and serving cells and supporting per FR gaps may be configured with a single gap pattern. In this case, the UE should interpret the pattern as a per UE pattern, i.e. applicable to FR1 and FR2.
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