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1. Introduction
In RAN4#85, requirements for 38.133 for NR intrafrequency measurements were specified. Nevertheless, several open items and TBD/FFS items and editor’s notes remain. In this contribution we discuss some remaining issues with a view to completing work on the requirements. Although there was discussion of the remaining issues in RAN4 1801AH, no CR was agreed to address them.
2. Discussion
2.1. Structure
In RAN4#85 there was insufficient time to well align intra-frequency and interfrequency NR measurement requirements. 

Intra
	9.2.1 Introduction

9.2.2 Requirements applicability

9.2.3 Number of cells and number of SSB

9.2.4 Measurement reporting requirements

9.2.4.1 Periodic reporting

9.2.4.2 Event triggered periodic reporting

9.2.4.3 Event triggered reporting

9.2.5 Measurement requirements without gaps

9.2.5.1 Cell identification

9.2.5.2 Measurement period

9.2.6 Measurement requirements with gaps

9.2.6.1 Intra gap sharing

9.2.6.2 Cell identification

9.2.6.3 Measurement period




Inter

	9.3 Introduction including requirements applicability

9.3.1 NR Inter frequency cell identification

9.3.2 NR Inter frequency SS-Block detection of a newly detected cell  

9.3.2.1 NR Inter-frequency SS-Block identification on a newly detected cell for FR1


9.3.2.2 NR Inter-frequency SS-Block identification on a newly detected cell for FR2
9.3.3 NR Inter frequency SS-Block identification on a detected cell
9.3.3.1
NR Inter-frequency SS-Block identification on a detected cell for FR1
9.3.3.2
NR Inter-frequency SS-Block identification on a detected cell for FR2

9.3.4 NR interfrequency measurements


9.3.4.1
NR Inter-frequency measurements on a detected cell for FR1

9.3.4.2
NR Inter-frequency measurements on a detected cell for FR2
9.3.5 Interfrequency reporting requirements


9.3.5.1 Periodic reporting


9.3.5.2 Event triggered periodic reporting


9.3.5.3 Event triggered reporting


To make the structure similar, the following requirements structure is proposed for intra requirements. It should be noted that identical structure is not possible, as intra requirements with and without gaps need to be handled as separate cases.
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Update from RAN4 NR AH#1801
There were no comments received on the proposed structure. Hence our assumption is that the restructuring to match more closely to interfrequency requirements can go ahead.

Proposal 1 : Intrafrequency requirements are restructured to match more closely the interfrequency requirements
2.2. FR2 RX beamforming and mixed numerology

Currently, there is an editor’s note which reads: “Editor’s note: The need or otherwise for measurement gap to perform measurements on FR2 where the UE may need to perform RX beamforming or when serving cell data transmissions to the UE have a different subcarrier spacing as the SSB to be measured is FFS.”
Update from RAN4 NR AH#1801
Significant progress was made on these cases in NR AH#1801, and a way forward was agreed in [7]. Since the way forward contains details of the UE scheduling availability for FR2 and mixed numerology measurements, the same details also need to be captured in specifications. 

Proposal 2: Scheduling availability of UEs during intrafrequency measurements with mixed numerology and FR2 is captured in 38.133.

Since this has not been discussed previously, we provide a separate CR to capture this part, 

2.3. Number of cells and number of SSB
In RAN4 AH#1801, we proposed 

Proposal 1: For both FR1 and FR2, the minimum requirement for number of cells to monitor is 8

Proposal 2: For FR1, the minimum requirement for number of SSB with different PCI and/or time index is 16

Proposal 3: For FR2, the minimum requirement for number of SSB with different PCI and/or time index is 32
A way forward for this topic was discussed, but not agreed. Since we expect that discussions on this topic will continue, we propose to introduce parameters Xcells,FR1 Xcells,FR2, YSSB,FR1 and YSSB,FR2. Once the corresponding numbers are agreed, the parameters can be replaced with the final values.
Proposal 3: Parameters Xcells,FR1 Xcells,FR2, YSSB,FR1 and YSSB,FR2 are introduced and discussions continue on minimum requirements for number of cells and number of SSB to monitor in NR
2.4. Dependency of requirements on number of configured SCells (NR and LTE)

There was discussion in RAN4#85 that due to the measurement opportunities being more aligned in time in NR compared with LTE where PSS/SSS and CRS are available to measure more or less continuously. This resulted in the following editor’s note:
Editor’s Note : The requirements below have been derived so far assuming no configured Scell or E-UTRA SCell. The requirements when one or more SCells or E-UTRA SCells are configured is for further study.

In RAN4 NR AH#1801 we proposed
Proposal 4: For NR CA (either MCG for SA or SCG for NSA), two intrafrequency NR searchers are assumed
Proposal 5: One searcher is used to maintain performance for NR PCell/PSCell mobility, the other searcher may be shared between multiple NR SCells

Proposal 6: LTE SCell configuration (e.g. in the MCG) does not affect NR measurement performance.

Update from RAN4 NR AH#1801
Two main aspects of this proposal were discussed in the adhoc meeting. Firstly, it was questioned why mobility was more important for PCell(SA) or PSCell(NSA) than for SCells. One reason is that RLM is performed on PCell (SA) and there is an RRC entity either for NR PCell or NR PSCell in NSA operation. While SCell management is clearly important, the consequences in terms of a dropped connection or dual connectivity leg are more severe if the PCell or PSCell fails – either all serving cells are dropped, or at least all NR serving cells are dropped. So, then it seems important that as more NR SCells are added that the PCell/PSCell measurement delays are not very significantly increased. The other discussion was about NR-NR dual connectivity where there is both an NR PCell and an NR PSCell. Since this has not been discussed in 3GPP we do not have strong consideration on what assumptions should be made on UE complexity.

In the previous proposals we proposed 2 searchers for NR intrafrequency serving cells with one dedicated for NR PCell (SA) or NR PSCell (NSA) measurements and an additional searcher shared between SCells. More than 2 searchers could also be considered, however one aspect which we believe is useful to consider is that the UE complexity is partitioned in such a way that PCell/PSCell performance is not compromised when more SCells are added.
Proposal 4 : Part of the NR UE complexity is reserved for measuring PCells and PSCells (in NSA with LTE PCell) with the same performance regardless of how many NR SCells are  configured

Proposal 5: LTE SCell configuration (e.g. in the MCG) does not affect NR measurement performance.

2.5. Measurements without gaps when all SMTC occasions are fully overlapping with measurement gaps

Requirements have an editor’s note:
The requirements below have been derived without considering gap sharing when all SMTC occasion are fully overlapping with measurement gaps
As this topic requires more detailed consideration of different options, we provide a separate contribution[6].
2.6. Intrafrequency gap sharing

This section of 38.133 is empty apart from an editor’s note
[Editor’s note : This is being studied]

The intention of this section was to capture requirements (table) for gap sharing ratio and define Kintra. . However, this has been done already in section 9.1.2 / table 9.1.2-5. Hence
Proposal 6 : Section 9.2.6.1 Intrafrequency gap sharing is removed
2.7. DRX requirements

Two proposals were discussed in RAN4#1801AH for the cutoff between DRX and non DRX requirements.

Option 1 : DRX requirements apply if DRX cycle > fixed value e.g. option 1a : 80ms or option 1b 160ms

Option 2 : DRX requirements apply if DRX cycle > SMTC period

Under option 1a, the requirements would need to be specified as Nsample*max(DRX period, SMTC period), where Nsample is the basic number of samples needed to satisfy the requirement,  as the DRX period could be 160ms. Under option 1b or option 2, the requirement could simply be written as Nsample* DRX period, as the SMTC period could not be longer than the DRX period for these options.
In LTE the basic idea of DRX measurements is that the UE is allowed to measure less frequently only for larger DRX cycles (eg 80ms and above). For NR the difference is that there is not continuous CRS, so even for non DRX or short DRX operation the UE is limited in when it can measure by the SMTC. There is not a very big difference between the requirements in most cases. Although we do not have a very strong view, we think it would be sufficient to adopt option 1a
Proposal 6 : DRX requirements apply if DRX cycle > fixed value eg option 1a : 80ms

2.8. Deactivated SCell requirements

Deactivated SCell measurements are quite similar to DRX measurements in that they may be performed with quite low periodicity compared with the intrafrequency SMTCs of the SCC frequencies. In LTE autonomous interruptions for all active cells (PCell, PSCell, MCG and SCG Scells) were allowed in certain scenarios depending on the configured deactivated SCell setting and the AllowInterruptions IE. In RAN4#85 and NR AH1801, it was proposed to configure measurement timing for NR Scells [5] to avoid UE autonomous interruptions. Unlike LTE, NR measurement opportunities are already limited to SMTC so this proposal makes sense. For example, if the SMTC period is 40ms, and deactivated SCell measurement cycle is 320ms, there are only 8 occasions where the deactivated SCell measurement could be performed on each cycle. On the other hand, it also limits implementation freedom in UE and puts the onus on the network to provide configurations for deactivated SCell measurement which will be power efficient. Hence, two alternative approaches could be considered
Proposal 7a : SMTCs the UE shall use for measurements on deactivated NR SCells shall be indicated to the UE by the network when the SCell is configured.

Or

Proposal 7b : SMTCs used by the UE for measurements on deactivated NR SCells shall be indicated by the UE to the network after the SCell is configured.

Either approach could work, and both have advantages and disadvantages. The main benefit of network control is that it is more straightforward for the network to reconfigure the SMTC used by the UE for deactivated SCell measurements as needed, the main disadvantage is that UE freedom is lost. For UE control, the benefit is that the UE implementation can select a configuration which may be more power efficient, the disadvantage is that (depending on mechanism) the UE may be stuck with the configuration it has chosen, even if later the network reconfigures e.g. the SCG DRX cycle offset or something else about the operating condition changes.

Similarly to DRX measurements, a sample for measurement is in principle given by max(SMTC period, deactivated SCell measurement period). However, the deactivated SCell measurement period is always 160ms or more, so this can simply be expressed as

Proposal 8: For the purposes of requirements definition, one sample period is considered to be the deactivated SCell measurement period.
2.9. FR2 requirements for cell detection, SSB time index identification and measurement period

A separate contribution covers this[ ref].
3. Conclusion

In this contribution we discuss remaining open items in intrafrequency NR measurements. Based on this, we propose:
Proposal 1 : Intrafrequency requirements are restructured to match more closely the interfrequency requirements
Proposal 2: Scheduling availability of UEs during intrafrequency measurements with mixed numerology and FR2 is captured in 38.133.
Proposal 3: Parameters Xcells,FR1 Xcells,FR2, YSSB,FR1 and YSSB,FR2 are introduced and discussions continue minimum requirements for number of cells and number of SSB to monitor in NR
Proposal 4 : Part of the NR UE complexity is reserved for measuring PCells and PSCells (in NSA with LTE PCell) with the same performance regardless of how many NR SCells are  configured

Proposal 5: LTE SCell configuration (e.g. in the MCG) does not affect NR measurement performance.

Proposal 6 : Section 9.2.6.1 Intrafrequency gap sharing is removed
Proposal 7a : SMTCs the UE shall use for measurements on deactivated NR SCells shall be indicated to the UE by the network when the SCell is configured.

Or

Proposal 7b : SMTCs used by the UE for measurements on deactivated NR SCells shall be indicated by the UE to the network after the SCell is configured.

Proposal 8: For the purposes of requirements definition, one sample period is considered to be the deactivated SCell measurement period.
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