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1 UE measurement mode
1.1 Contributions list

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.9.3.2
	R4-1803687
	discussion
	Discussion on remaining issues in UE measurement mode
	MediaTek inc.

	7.9.3.2
	R4-1803791
	other
	Measurement mode remaning issues
	Ericsson

	7.9.3.2
	R4-1803848
	discussion
	Discussion on UE measurement mode
	Samsung

	7.9.3.2
	R4-1804198
	discussion
	On UE measurement mode with gap for NSA
	Intel Corporation

	7.9.3.2
	R4-1804199
	discussion
	On UE measurement mode with gap for SA
	Intel Corporation

	7.9.3.2
	R4-1804483
	discussion
	Discussion on UE measurement mode
	ZTE

	7.9.3.2
	R4-1804606
	discussion
	UE measurement mode when measurement gap is configured
	NTT DOCOMO, INC.

	7.9.3.2
	R4-1804760
	discussion
	Consideration on measurement gap mode
	Huawei, HiSilicon

	7.9.3.2
	R4-1804761
	other
	Way Forward on measruement gap mode
	Huawei, HiSilicon

	7.9.3.2
	R4-1805065
	discussion
	Discussion on remaining issues for UE measurement mode
	Nokia, Nokia Shanghai Bell


1.2 Proposals summary

	Companies
	Proposals

	Ericsson
	R4-1803791
Proposal 1: For scenario 1 (LTE/FR1 serving cells, FR1/LTE & FR2 measurement objects) if MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), per UE minimum performance is adopted regardless of UE capabilities

Proposal 2: For scenario 2 (LTE/FR1 and FR2 serving cells, FR1/LTE & FR2 measurement objects) if MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), per UE minimum performance is adopted regardless of UE capabilities

	Huawei, HiSilicon
	R4-1804760
Proposal 1: When serving cells in LTE/FR1 and/or FR2 and measurement objects in both LTE/FR1 and FR2, if MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s),

· UE fulfils the per-UE requirements for FR1/LTE and FR2 measurement objects based on the configured measurement gap pattern.

· FR1/LTE and FR2 share gaps.

Proposal 2: When serving cells in LTE/FR1 and measurement objects in both LTE/FR1 and FR2 is the measurement object.

· MN shall indicate per-UE gap 
-For UE only capable of per-UE gap, or

-For UE capable of per-FR gap however the measurement gap is needed on LTE/FR1 carriers due to restricted baseband processing resources (whether measurement gap is needed for per band combination is specified in RAN2);

-UE fulfils the measurement requirements of FR2 based on the configured measurement gap pattern.
•
MN shall not configure measurement gap:

-For UE capable of per-FR gap and there is no baseband restriction.

-UE fulfils the measurement requirements of FR2 based on effective MGRP 20ms.



	MediaTek inc.
	R4-1803687
Observation 1: Per-UE-gap requirement means that UE performs measurement on one single inter-frequency layers in one gap. The interfrequency requirement will be scaled by the number of total layers in FR1 and FR2.

Observation 2: Per-FR-gap requirement means that UE performs parallel measurements on 2 inter-frequency layers (one in FR1 and one in FR2) in one gap. The interfrequency requirement for FR1 will be scaled by the number of layers in FR1, and the interfrequency requirement for FR2 will be scaled by the number of layers in FR2.

Proposal 1: A UE capable to per-FR-gap should fulfil per-FR-gap requirements at all times.

	Samsung
	R4-1803848
Proposal 1: For both Scenario 1&2, if MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), the measurement requirements should be defined based on per-UE gap, i.e., based on all layers to be measured in LTE/FR1/FR2.

	ZTE
	R4-1804483
Proposal 1: Per-FR measurement requirements is specified for UE supporting independent gap based on the configured per-UE measurement gap pattern for measurement on both LTE/FR1 and FR2 for scenario 1 where no FR2 serving cells.

Proposal 2: Per-FR measurement requirements is specified for UE supporting independent gap based on the configured per-UE measurement gap pattern for measurement on both LTE/FR1 and FR2 for scenario 2 where there are FR2 serving cells.

	CMCC
	R4-1803859
Discussion on intra-frequency measurement
Proposal 1: it is proposed to perform intra-frequency measurement (Type A and Type B measurement) on the SMTC occasions within/outside MG.

Observation 1: if the intra-frequency measurement is only performed outside MG, the measurement delay of serving cell is increased, which may have impact on the mobility performance.

Observation 2: if intra-frequency measurement is only performed outside MG (or only performed within MG for Type B), the measurement delay may be increased too much, which may have impact on the mobility performance.

Observation 3: intra-frequency measurement is performed within/outside MG may be a compromise way taking the measurement delay and data loss into consideration. 

Observation 4: if intra-frequency measurement is performed within/outside MG, the sharing of the overlapped occasions between intra-frequency measurement without MG (Type A and Type B measurement) and inter-frequency measurement may need to consider.

	NTT DOCOMO, INC.
	R4-1804606
Proposal 1: Per-FR measurement requirements is specified for UE supporting independent gap based on the configured per-UE measurement gap pattern for measurement on both LTE/FR1 and FR2 for scenario 1 where no FR2 serving cells.

Proposal 2: Per-FR measurement requirements is specified for UE supporting independent gap based on the configured per-UE measurement gap pattern for measurement on both LTE/FR1 and FR2 for scenario 2 where there are FR2 serving cells.

	Intel Corporation
	R4-1804198
Proposal 1:

For scenario 1 (Serving cells in LTE/FR1. Measurement objects in both LTE/FR1 and FR2), if MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), 

•
From measurement requirement perspective,

· UE fulfils the per-UE requirements for both LTE/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN.

Proposal 2:

For scenario 2 (Serving cells in both LTE/FR1 and FR2. Measurement objects in both LTE/FR1 and FR2), in case only MN configures gap and MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), 

•
From scheduling opportunity and gap applicability perspective, it’s per-UE gap 

•
From measurement requirement perspective,

· UE fulfils the per-UE requirements for both LTE/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN.
R4-1804199
Proposal: the UE measurement modes with gap shall follow the definitions in table 1, 2, and 3.


1.3 Discussion:
· UE measurement mode with gap for NSA
For scenario 1 (Serving cells in LTE/FR1. Measurement objects in both LTE/FR1 and FR2), if MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), 

•
From measurement requirement perspective,

· Option 1 (Intel, Ericsson, Huawei, Samsung, QCOM): UE fulfils the per-UE requirements for both LTE/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN.
· Option 2 (ZTE, NTT DOCOMO,Nokia): UE fulfils the per-FR requirements for both LTE/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN.
E///: this case looks like per-UE gap and so per-UE requirements should apply.
Intel: UE just follows whatever NW configures UE to do. NW has option to configure per-UE gap.

Nokia: UE should be capable to do per-FR measurement.

Intel: UE can do this but it doesn’t mean UE has to do so

QCOM: FR1 processing is more complex and simple solution is based on per-UE.

E///: per-FR capability should to some extend represent UE processing capability

ZTE: 

MTK: neutral on this. 
For scenario 2 (Serving cells in both LTE/FR1 and FR2. Measurement objects in both LTE/FR1 and FR2), in case only MN configures gap and MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), 

•
From measurement requirement perspective,

· Option 1 (Intel, Ericsson, Huawei, Samsung): UE fulfils the per-UE requirements for both LTE/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN.
· Option 2 (MediaTek, ZTE, NTT DOCOMO): UE fulfils the per-FR requirements for both LTE/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN.
For new scenario (in Huawei’s contribution R4-1804760), when serving cells in LTE/FR1 and measurement objects in both LTE/FR1 and FR2 is the measurement object, 
· FFS: MN shall indicate per-UE gap 
-For UE only capable of per-UE gap, or

-For UE capable of per-FR gap however the measurement gap is needed on LTE/FR1 carriers due to restricted baseband processing resources (whether measurement gap is needed for per band combination is specified in RAN2);

-UE fulfils the measurement requirements of FR2 based on the configured measurement gap pattern.
•
FFS: MN shall not configure measurement gap:

-For UE capable of per-FR gap and there is no baseband restriction.

-UE fulfils the measurement requirements of FR2 based on effective MGRP 20ms.
Huawei: we would like to collect the views from interested companies.

Samsung: is it the intention to let RAN2 clarify?

HW: NO

Samsung:

HW: MO at FR2, serving cell at FR1/LTE. Baseband limitation may force UE to use per-UE based measurement even though the UE is capable of doing per-FR based measurement. 

E///: what “baseband processing restriction” means?

HW: this is different from RF related capability. For example, UE may reach the limit in terms of number of CC in FR1/LTE. The corresponding baseband limitation may be reached too. In this case, UE cannot take additional parallel measurements in FR2. Potential signaling can be considered to inform NW on UE’s baseband limitation.

Intel: there are different ways to reorganize the question. Currently, there is no way for UE to report baseband capability.

Nokia: if UE has baseband limitation, why not just indicate it based on per-UE capability

MTK: it may not be easy for UE to indicate baseband capability considering the dynamic baseband processing. Don’t really see this is an issue from our side.

· UE measurement mode with gap for SA
proposals in Intel tdoc R4-1804199.
Scenario 1: Serving cell is FR1 cell only, or Serving cells are NR CA in FR1
	 
	Measurement object involves LTE, FR1 only
	Measurement object involves LTE, FR1 and FR2
	Measurement object involves FR2 only

	Serving cell configure per-UE gap
	UE applies per-UE gap for measurement

	UE applies per-UE gap for measurement

	UE applies per-UE gap for measurement


	Serving cell configure per-FR gap for LTE/FR1 only
	UE applies FR1 gap for LTE/FR1 measurement

	UE applies FR1 gap for LTE/FR1 measurement;

UE fulfils the per-FR requirements for FR2 measurement objects based on effective MGRP=20ms

	Invalid configuration

(FR1 gap cannot be used for FR2 MO)

	Serving cell configure per-FR gap for FR2 only
	Invalid configuration

(no FR2 serving cell)
	Invalid configuration

(no FR2 serving cell)
	Invalid configuration

(no FR2 serving cell)

	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	Invalid configuration

(no FR2 serving cell)
	Invalid configuration

(no FR2 serving cell)
	Invalid configuration

(no FR2 serving cell)


Scenario 2: Serving cell is FR2 cell only, or Serving cells are NR CA in FR2
	 
	Measurement object involves LTE, FR1 only
	Measurement object involves LTE, FR1 and FR2
	Measurement object involves FR2 only

	Serving cell configure per-UE gap
	UE applies per-UE gap for measurement

	UE applies per-UE gap for measurement

	UE applies per-UE gap for measurement


	Serving cell configure per-FR gap for LTE/FR1 only
	Invalid configuration

(no FR1 serving cell)
	Invalid configuration

(no FR1 serving cell)
	Invalid configuration

(no FR1 serving cell)

	Serving cell configure per-FR gap for FR2 only
	Invalid configuration

(FR2 gap cannot be used for LTE/FR1 MO)
	UE applies FR2 gap for FR2 measurement;

UE fulfils the per-FR requirements for FR1 measurement objects based on effective MGRP=40ms

	UE applies FR2 gap for FR2 measurement


	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	Invalid configuration

(no FR1 serving cell)
	Invalid configuration

(no FR1 serving cell)
	Invalid configuration

(no FR1 serving cell)


Scenario 3: Serving cells are FR1+ FR2 CA
	 
	Measurement object involves LTE, FR1 only
	Measurement object involves LTE, FR1 and FR2
	Measurement object involves FR2 only

	Serving cell configure per-UE gap
	UE applies per-UE gap for measurement

	UE applies per-UE gap for measurement

	UE applies per-UE gap for measurement


	Serving cell configure per-FR gap for LTE/FR1 only
	UE applies FR1 gap for LTE/FR1 measurement;

No gap to FR2 serving cell
	UE applies FR1 gap for LTE/FR1 measurement;

UE cannot perform measurement toward measurement objects in FR2
	Invalid configuration

(FR1 gap cannot be used for FR2 MO)

	Serving cell configure per-FR gap for FR2 only
	Invalid configuration

(FR2 gap cannot be used for LTE/FR1 MO)
	UE applies FR2 gap for FR2 measurement;

UE cannot perform measurement toward measurement objects in LTE/FR1
	UE applies FR2 gap for FR2 measurement;

No gap to FR1 serving cell


	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	Invalid configuration

(no FR2 MO)
	UE applies FR1 gap for LTE/FR1 measurement;

UE applies FR2 gap for FR2 measurement;
	Invalid configuration

(no FR1 MO)


Shall we send LS to RAN2 to clarify on the configuration of per-UE and per-FR gap in SA.

 Intel: yes, it is necessary

E///: it would be good to clarify this in RAN2 

CMCC: we have sent an LS on this to RAN2

E///: the LS should focus on the clarification on related configuration

Intel: For NR-NR DC, it is not clear how the gap should be configured

HW: no need to discuss NR-NR DC now.

1.4 Agreement:

For scenario 1 (Serving cells in LTE/FR1. Measurement objects in both LTE/FR1 and FR2), if MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), 

•
From measurement requirement perspective,

· UE fulfils the per-UE requirements for both LTE/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN.
For scenario 2 (Serving cells in both LTE/FR1 and FR2. Measurement objects in both LTE/FR1 and FR2), in case only MN configures gap and MN indicates UE that the measurement gap from MN applies to LTE/FR1/FR2 serving cell(s), 

•
From measurement requirement perspective,

· UE fulfils the per-UE requirements for both LTE/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN.
Send LS to RAN2 to clarify on the configuration of per-UE and per-FR gap in SA (Intel)
2 Collision between measurement gap and SMTC
2.1 Contributions list

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.9.3.3
	R4-1803671
	discussion
	Discussion on collision between measurement gap and SMTC
	MediaTek inc.

	7.9.3.3
	R4-1803788
	other
	Analysis of collisions between type A/B/C intra-measurement, measurement gap and RLM
	Ericsson

	7.9.3.3
	R4-1804200
	discussion
	On collision between measurement gap and SMTC
	Intel Corporation

	7.9.3.3
	R4-1804479
	discussion
	Discussion on gap sharing for NR
	ZTE

	7.9.3.3
	R4-1804607
	discussion
	Discussion on collision among RLM-RS, SMTC and measurement gap
	NTT DOCOMO, INC.

	7.9.3.3
	R4-1804756
	discussion
	Overview on gap sharing and SMTC colliding
	Huawei, HiSilicon

	7.9.3.3
	R4-1804757
	discussion
	Discussion on collision between SMTC and measurement gaps
	Huawei, HiSilicon

	7.9.3.3
	R4-1805066
	discussion
	On overlapping between MG and SMTC/RLM-RS
	Nokia, Nokia Shanghai Bell


2.2 Proposals summary

	Companies
	Proposals

	MediaTek inc.
	R4-1803671
Observation 1: Scenarios 1a and 1b are not preferred due to degraded inter-frequency measurement performance and throughput loss due to unnecessary RF tuning time. These two scenarios should be avoided by NW.

Observation 2: There is no issue to specify the corresponding requirement in scenario 3b. As long as the requirement is clear, it helps NW further optimize SMTC and MG configurations.

Observation 3: New gap sharing factor needs to be introduced if 2a and 2b are to be conducted within MG.

Observation 4: Before UE gets RRC re-configuration information from NW to update the gap sharing factors, mismatch between requirements and practical NW deployment may occur due to BWP change.

Observation 5: Conducting Type A and Type B measurement in MG will cause extra throughput loss.

Proposal 1: The requirement of scenario 2c is specified under the case that measurements are conducted only outside the MG.

Proposal 2: The requirement of 2b should not be specified under the case that measurements are conducted only within MG.

Proposal 3: The requirements of scenario 2a and 2b are specified under the case that measurements are conducted only outside the MG.

	Ericsson
	R4-1803788
Proposal 1(scenario 3b): No action needs to be taken regarding throughput in scenario 3b for small MGRP

Proposal 2(scenario 2a): MG takes priority over type A measurement in scenario 2a

Proposal 3(scenario 2b): MG takes priority over type B measurement in scenario 2b

Proposal 4(scenario 2c): MG takes priority over RLM  in scenario 2c

Observation 1: For per FR gap, the frequency range of the gap and the type A/B measurement/RLM should be considered in evaluating full overlap

Proposal 5 (scenario 1a): RAN4 discusses applying gap sharing between type A measurements and type D measurements

Proposal 6 (scenario 1b) RAN4 discusses applying gap sharing between type B measurements and type D measurements

	Intel Corporation
	R4-1804200
Proposal 1: for intra-frequency measurement, as long as BWP is switched to not cover the intra-frequency target cell SSB frequency during the measurement period, this measurement shall be considered as intra-frequency measurement with gap(type C).

Proposal 2: the type A and type B can be treated in the same way as RLM, that is, no requirement will be defined for scenarios 1a/1b.

Proposal 3: RLM and type A/type B measurement will only be conducted outside the measurement gap.

Proposal 4: In fully non-overlapped scenarios, if the ratio of total interruption time (including MGL and other interruption due to configured UE measurement) within MGRP is larger than 30%, no requirement will be defined for type A, type B and RLM.  

Proposal 5: gap sharing mechanism/table between intra-frequency and inter-frequency shall only be applicable for measurement type C and type D.

	ZTE
	R4-1804479
Proposal 1: For fully non-overlapped scenario 3b, if it is configured, the type B measurement is conducted over all available SMTC occasions.

Proposal 2: Requirements of fully overlapped scenario would be specified for type B measurement to allow all possible measurement gap patterns to be able to be used by network.

Proposal 3: Network to avoid full overlapped scenario 1a.

Proposal 4: Requirements for full overlapped scenario 1b is needed.

Proposal 5: For partial overlapped scenario 2a/2b/2c, measurement within MG only is not considered.

Proposal 6: For partial overlapped scenario 2a/2b/2c, measurement outside MG only is considered to define type A and type B measurement requirements.

Proposal 7: For partial overlapped scenarios 2a/2b/2c, type A/type B/RLM measurement will be conducted on all the available SMTC occasions outside MG.

Proposal 8: Type C, Type D and type B (if full overlapped MG and SMTC are configured) would share measurement gaps.

	NTT DOCOMO, INC.
	R4-1804607
Proposal 1: For FR2 PCell/PSCell, RLM requirements for the case that SMTC periodicity equals to TSSB are not specified, and RLM requirements is defined by assuming that intra-frequency measurement is performed at the SSB timing covered by SMTC window.
Proposal 2: RLM shall be performed on SSBs that collide with neither SMTC window for intra-frequency measurement without gap nor measurement gap.
Proposal 3: All of SMTC window timings outside of measurement gap can be utilized for intra-frequency measurement without gap. In addition, some of SMTCs within measurement gap can also be utilized for intra-frequency measurement without gap depending on SMTC configuration on that carrier.
Proposal 4: Regarding SSB based measurements, delay requirements can be scaled by SMTC based scaling factor instead of gap sharing IE, and the scaling factor could be applied for intra-frequency measurement with/without gap and inter-frequency measurement. 
· Scaling factor could be derived based on SMTC configuration and number of carriers as proposed in [5].

	Huawei, HiSilicon
	R4-1804756
=====Start of Text Proposal========

When UE requires measurement gaps to identify and measure intra-frequency cells or when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, and when UE is configured to identify and measure cells on inter-frequency carriers, 

- the performance of intra-frequency measurement as specified in section 9.2.6 is scaled by Kintra = 1 / X * 100, 

- the performance of intra-frequency measurement without gap as specified in section 9.2.5 when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, is scaled by Kintra = 1 / X * 100,

- the performance of inter-frequency measurement as specified in section 9.3 is scaled by Kinter = 1 / (100 – X) * 100,

where X is a signalled RRC parameter TBD and is defined as in Table 9.1.2-5.

Table 9.1.2-5: Value of parameter X

Network signaling ParameterName (to be determined by RAN2)

Value of X (%)

‘00’

[TBD]

‘01’

[TBD]

‘10’

[TBD]

‘11’

[TBD]

- the performance of intra-frequency measurement without gap as specified in section 9.2.5 when SMTC configured for intra-frequency measurement are partial overlapping with measurement gaps, is scaled by M= MGRP/(MGRP-SMTC).

====End of Text Proposal=====
R4-1804757
Proposal 1: Measurements on scenario 1a and 1b share the measurement gaps with inter-frequency measurement without signaling indication.
Proposal 2: UE behaviour for scenario 2a, 2b and 2C is listed as below,

FR1/FR2
Within MG only
within/outside MG 
Outside MG only
2a(Type A)

N/A

N/A

√For FR1
2b(Type B)

N/A

N/A
√For FR1 and FR2

2c(RLM)

N/A

N/A

√For FR1 and FR2

Proposal 3: Measurement and RLM for scenario 3a, 3b and 3c are conducted on the available SMTC occasions.

	Nokia, Nokia Shanghai Bell
	R4-1805066
Proposal 1: UE requirements should be defined for scenario 1a and 1b.
Proposal 2: For scenario 2a/2b/2c, UE should always perform intra-frequency measurement or RLM in SMTC or RLM-RS occasions outside MGs.
Proposal 3: UE requirements should be defined for scenario 3a3b/3c.
Proposal 4: gap sharing between intra- and inter-frequency is applied for
-
Between type A/B and type D in scenario 1a/1b

-
Between type C and type D




2.3 Discussion:
· Some background to facilitate the discussion:

	· All the UE activities for consideration (all the activities are SSB based)

1) RLM

2) Measurement type A: Intra-frequency measurement w/o MG and w/o interruption

· For FR1, no mixed numerologies is assumed for this measurement type

· For FR2, this measurement type is not applicable 

3) Measurement type B: intra-frequency measurement with interruption

· For FR1, mixed numerologies is assumed for this measurement type

· For FR2, Rx beam sweeping is assumed for this measurement type

4) Measurement type C: intra-frequency measurement with MG

· E.g. Intra-frequency measurement outside active BWP

5) Measurement type D: inter-frequency measurement  and inter-RAT measurement

· All the scenarios for consideration

· Fully overlapped scenarios:

· Scenario 1a: Fully overlapped between MG and SMTC in type A

· Scenario 1b:  Fully overlapped between MG and SMTC in type B

· Scenario 1c: Fully overlapped between MG and RLM

· Partial overlapped scenarios:

· Scenario 2a: Partial overlapped between MG and SMTC in type A

· Scenario 2b: Partial overlapped between MG and SMTC in type B

· Scenario 2c: Partial overlapped between MG and RLM

· Fully non-overlapped scenarios:

· Scenario 3a: Fully non-overlapped between MG and SMTC in type A

· Scenario 3b: Fully non-overlapped between MG and SMTC in type B

· Scenario 3c: Fully non-overlapped between MG and RLM


· Clarification on Type C: intra-frequency measurement with MG
· Intel proposal: for intra-frequency measurement, as long as BWP is switched to not cover the intra-frequency target cell SSB frequency during the measurement period, this measurement shall be considered as intra-frequency measurement with gap(type C).
· Scenario 1a/1b: 

· Option 1: No UE requirement will be defined for 1a/1b (MediaTek, Intel, Samsung)

· Option 2: UE Requirement will be needed for 1a/1b (Ericsson, Huawei, Nokia)

· Option 3: UE requirement is not needed for 1a but UE requirement is needed for 1b(ZTE)

· E///: Gap sharing is still possible in this case.

· QCOM: prioritize RLM over other measurements. 

· Nokia: benefit of option 1?
· MTK/Intel: potential throughput gain 

· QCOM: gap sharing is also possible for option 2. 

· 
Scenario 2a/2b/2c: 

· Option 1: RLM and type A/type B measurement will only be conducted outside the measurement gap
· Option 2: All of SMTC window timings outside of measurement gap can be utilized for intra-frequency measurement without gap. In addition, some of SMTCs within measurement gap can also be utilized for intra-frequency measurement without gap depending on SMTC configuration on that carrier
· FR1:
· partial overlap between RLM and MG, RLM requirements only consider ALL the RLM-RS which is not overlapped with MG.

· . All MG will be used for measurement for (type C and D) for scenario 2a/2b
· type A/type B measurement will only be conducted outside the measurement gap for Scenario 2a/2b

· For scenario 1a/1b with single NR CC, UE Requirement will be needed for 1a/1b. The exact gap sharing between typeA/B/C, type D is TBD. 
· 
Scenario 3b: 
· Option 1: No issue was found to define the UE requirement in scenario 3b for small MGRP
· Option 2: In fully non-overlapped scenarios, if the ratio of total interruption time (including MGL and other interruption due to configured UE measurement) within MGRP is larger than 30%, no requirement will be defined for type A, type B and RLM.  
· 
Which UE activities will the intra- and inter-frequency MG sharing mechanism apply for: 
· Option 1: apply for between type C and D

· Option 2: apply for between type B/C and D

· Option 3: apply for between type A/B/C and D

2.4 Agreement:

· Clarification on Type C: intra-frequency measurement with MG
· For intra-frequency measurement, as long as BWP is switched to not cover the intra-frequency target cell SSB frequency during the measurement period, this measurement shall be considered as intra-frequency measurement with gap(type C).
· FR1:

· partial overlap between RLM and MG, RLM requirements only consider ALL the RLM-RS which is not overlapped with MG.

· . All MG will be used for measurement for (type C and D) for scenario 2a/2b

· type A/type B measurement will only be conducted outside the measurement gap for Scenario 2a/2b

3 Gap sharing
3.1 Contributions list

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.9.3.4
	R4-1803789
	other
	Gap sharing and scaling factor for gap-based measurement
	Ericsson

	7.9.3.4
	R4-1803790
	draftCR
	Gap sharing values between intra- and inter-frequency/inter-RAT measurements
	Ericsson

	7.9.3.4
	R4-1804608
	discussion
	The principle of defining measurement requirements  without gap sharing
	NTT DOCOMO, INC.

	7.9.3.4
	R4-1804758
	discussion
	Consideration on Gap sharring
	Huawei, HiSilicon

	7.9.3.4
	R4-1804759
	draftCR
	CR on gap sharing and SMTC colliding
	Huawei, HiSilicon

	7.9.3.4
	R4-1805067
	discussion
	Gap sharing between intra- and inter-frequency measurements
	Nokia, Nokia Shanghai Bell


3.2 Proposals summary

	Companies
	Proposals

	Ericsson
	R4-1803789
Proposal 1: Measurement gap sharing is only applied on MG that belong to both an intrafrequency SMTC and an interfrequency/interRAT where gap-based measurement is needed, and the gap sharing ratio specifies the percentage of those gaps which are assumed to be used for intra measurements (hence 100-X% are assumed to be used for interfrequency/interRAT measurement).

Proposal 2:The gap sharing ratio applies on a gap by gap basis in such MG
Proposal 3: The following gap sharing settings are specified
Network signaling ParameterName (to be determined by RAN2)

Value of X (%)

00

Equal split

01

20% or 25%

10

50%

11

75% or 80%



	NTT DOCOMO, INC.
	R4-1804608
· For FR2 PCell/PSCell, RLM requirements for the case that SMTC periodicity equals to TSSB are not specified, and RLM requirements is defined by assuming that intra-frequency measurement is performed at the SSB timing covered by SMTC window.

· For FR1, it would not necessary to consider collision between RLM-RS and SMTC window to determine evaluation periods for RLM.

· See R4-1804613 for detail.

· Regarding SSB-based measurements, the delay requirements can be scaled by SMTC periodicity and the number of carriers instead of gap sharing IE.

· We will show the detail of this factor from next slides with some examples.

· Premise conditions

· All of SMTC periodicities for inter-frequency measurements are not larger than the length of MGRP.

· In case that SMTC periodicity and offset are the same, the same delay requirements can be applied.

· SSBs to be measured are allocated from the carriers which have the longest SMTC periodicity of all.

· The carriers configured by shorter SMTC periodicity have higher priority than the carriers configured by longer SMTC periodicity in terms of the number of SSBs to be measured.

· Proposed scaling factor and parameters:
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Parameter
Detail
SMTC_X

The SMTC periodicity to be calculated

SMTC_Y

the longer SMTC periodicity than SMTC_X periodicity 
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the maximum SMTC periodicity among all of measured carriers
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the number of carriers which SMTC is overlapped with the largest SMTC periodicity except for the carriers configured by the largest SMTC periodicity
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the number of carriers which SMTC (<SMTC_Y) is overlapped with SMTC_Y except for the carriers configured by SMTC_Y
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the number of carriers which SMTC (<SMTC_X) is overlapped with SMTC_X except for the carriers configured by SMTC_X
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the scaling factor for SMTC_Y



	Huawei, HiSilicon
	R4-1804758
Proposal 1: The gap sharing coefficient is signaled as below,
a) measGapSharingScheme
a) Value of X (%)
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3.3 Discussion:
· Gap sharing table and requirement design 

· Option 1(Ericsson):  Measurement gap sharing is only applied on MG that belong to both an intrafrequency SMTC and an interfrequency/interRAT where gap-based measurement is needed, and the gap sharing ratio specifies the percentage of those gaps which are assumed to be used for intra measurements (hence 100-X% are assumed to be used for interfrequency/interRAT measurement)
	Network signaling ParameterName (to be determined by RAN2)
	Value of X (%)

	00
	Equal split

	01
	20% or 25%

	10
	50%

	11
	75% or 80%


· Option 2(NTT DoCoMo): Regarding SSB-based measurements, the delay requirements can be scaled by SMTC periodicity and the number of carriers instead of gap sharing IE.
· Proposed scaling factor and parameters:
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	Parameter
	Detail

	SMTC_X
	The SMTC periodicity to be calculated

	SMTC_Y
	the longer SMTC periodicity than SMTC_X periodicity 
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	the maximum SMTC periodicity among all of measured carriers
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	the number of carriers which SMTC is overlapped with the largest SMTC periodicity except for the carriers configured by the largest SMTC periodicity
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	the number of carriers which SMTC (<SMTC_Y) is overlapped with SMTC_Y except for the carriers configured by SMTC_Y
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	the number of carriers which SMTC (<SMTC_X) is overlapped with SMTC_X except for the carriers configured by SMTC_X
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	the scaling factor for SMTC_Y


· Option 3(Huawei):  The gap sharing coefficient is signaled as below,
	measGapSharingScheme
	Value of X (%)

	‘00’
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 is total number of NR inter-frequency layers to be monitored.
3.4 Agreement
4 UE measurement gap for positioning measurement in NR
4.1 Contributions list
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.9.3
	R4-1804709
	discussion
	On measurement gaps for positioning measurements in NR
	Ericsson

	7.9.3
	R4-1804710
	LS out
	Gaps for Inter-RAT E-UTRA RSTD and ECID  RSRP/RSRQ
	Ericsson

	7.9.3
	R4-1804711
	draftCR
	Applicability of gaps for positioning measurements
	Ericsson

	7.9.14.1
	R4-1804206
	discussion
	On measurement gaps for Rel 15 NR positioning
	Intel Corporation

	7.9.14.1
	R4-1804207
	LS out
	Reply LS on measurement gaps for Rel. 15 NR positioning
	Intel Corporation

	7.9.14.1
	R4-1804754
	discussion
	Discussions on the LS on measurement gaps for R15 NR positioning
	Huawei, HiSilicon

	7.9.14.1
	R4-1804755
	LS out
	reply LS on meaurement gaps for R15 NR positioning
	Huawei, HiSilicon


4.2 Proposals summary
	Companies
	Proposals

	Ericsson
	R4-1804709
For OTDOA:

· Observation 1: When the UE is served by LTE PCell in NSA NR, the RSTD measurements requested via LPP can be either intra-frequency RSTD (no measurement gaps are needed) or inter-frequency RSTD (measurement gaps may be needed, similar to LTE, and can be requested by UE from the LTE PCell). 

· Observation 2: When the UE is served by NR PCell in SA NR, the RSTD measurements requested via LPP are inter-RAT measurements (measurement gaps if needed, should be requested by UE from NR PCell).

· Observation 3: For SA NR and inter-RAT RSTD, if the NR UE does not support per-FR gaps then it needs per-UE gaps for the inter-RAT E-UTRA positioning measurements. If the UE supports per-FR gaps, then it would need FR1 gaps or per-UE gaps (up to the network) to measure LTE as inter-RAT, but no FR2 gaps.

· Observation 4: The knowledge of the timing relation between NR and LTE is needed in the UE before sending a measurement gap request to gNB, which implies that the UE would already know SFN of at least one LTE cell even before the gaps are requested.

· Observation 5: The existing LTE measurement gaps (measurement gap pattern #0 and #1) are sufficient for inter-RAT E-UTRA RSTD measurements, like for all other inter-RAT E-UTRA measurements. In addition, also measurement gap pattern #5 could also be used for the inter-RAT RSTD, since PRS occasion periodicity Tprs can be even longer than 160 ms

· Proposal 1: In SA NR, the UE may use autonomous gaps to acquire SFN of the LTE reference cell prior to requesting measurement gaps from gNB, provided RAN4 defines requirements to limit the impact of such gaps on NR.

For E-CID:

· Observation 6: In NSA NR with LTE PCell, the following UE E-CID measurements can be requested in LPP or NRPPa: intra-frequency UE Rx-Tx time difference on PCell, intra-frequency or inter-frequency RSRP, and intra- or inter-frequency RSRQ. RAN4 requirements are defined only for intra-frequency E-CID measurements for which no gaps are needed.

· Observation 7: In SA NR, the following UE E-CID measurements can be requested in LPP or NRPPa: inter-RAT E-UTRA RSRP and inter-RAT E-UTRA RSRQ. 

· Observation 8 (similar to Observation 3): For SA NR and inter-RAT E-CID, if the NR UE does not support per-FR gaps then it needs per-UE gaps for the inter-RAT E-UTRA positioning measurements. If the UE supports per-FR gaps, then it would need FR1 gaps or per-UE gaps (up to the network) to measure LTE as inter-RAT, but no FR2 gaps 

· Observation 9: The existing LTE measurement gaps are sufficient for inter-RAT E-UTRA E-CID measurements, like for all other inter-RAT E-UTRA measurements: Measurement gap patterns #0, #1, #2, and #3. No need to define new gaps for inter-RAT positioning measurements in Rel-15.

	Intel
	R4-1804206
Proposal 1: It’s not needed and not feasible to define measurement gap for inter-RAT E-UTRA measurements for E-CID positioning for measurement by devices served by an NR cell.

Proposal 2: When inter-RAT RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern 0 can be used. The gap sharing between inter-RAT RSTD measurement and other gap based measurements is FFS in RAN4.

	Huawei
	R4-1804754
Proposal 1: Confirm the feasibility of gap pattern #0 for inter-RAT E-UTRA RSTD measurement under the scope of NR R15 positioning.

Proposal 2: Confirm the feasibility of gap pattern #0 for inter-RAT E-UTRA E-CID measurement under the scope of NR R15 positioning.

Proposal 3: RAN4 is to define NR R15 positioning requirements after RAN2 confirms the corresponding procedures.


4.3 Discussion:
· Question from RAN2:
	RAN2 respectfully asks RAN4 to determine the feasibility of defining measurement gaps for inter-RAT E-UTRA RSTD measurements and any inter-RAT E-UTRA measurements for E-CID positioning for measurement by devices served by an NR cell


· Feasibility of defining measurement gaps for inter-RAT E-UTRA measurements for E-CID:
· Feasible?
· If feasible, which gap patterns will be used?

· Infeasible?

· Feasibility of defining measurement gaps for inter-RAT E-UTRA RSTD measurements:
· Feasible?

· If feasible, which gap patterns will be used?

· Measurement gap pattern #0 for NSA and SA

· Measurement gap pattern #0 for NSA and #0/1/5 for SA

· Infeasible?
· Reply LS 

· Based on Ericsson LS

· Based on Intel LS

· Based on Huawei LS
4.4 Agreement:
5 Measurement gap interruption
5.1 Contributions list

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.9.3.1
	R4-1803684
	discussion
	Gap interruption due to MRTD in sync EN-DC
	MediaTek inc.

	7.9.3.1
	R4-1804291
	discussion
	Discussion on interruption by measurement gap for EN DC
	LG Electronics

	7.9.3.1
	R4-1804315
	draftCR
	draft CR on total interruption time on SCG during MGL for synchronous EN-DC
	LG Electronics


5.2 Proposals summary

	Companies
	Proposals

	MediaTek inc.
	R4-1803684
Proposal 1: For gap configured by LTE PCell, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on NR serving cell(s) with 30/60/120KHz SCS in the slot before measurement gap even in synchronous EN-DC.

Proposal 2: For gap configured by LTE PCell, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on NR serving cell(s) with 30/60/120KHz SCS in the slot after measurement gap even in synchronous EN-DC.

Proposal 3: It is important for network to avoid the collision of measurement gap with reference signals for DMRS, timing/frequency tracking, phase tracking, beam management and CQI acquisition.

	LG Electronics
	R4-1804291
Proposal 1: Additional interruption on SCG during measurement gap length does not occur by MRTD in EN-DC.

Proposal 2: Remove [ ] from Table 9.1.2-4: Total number of interrupted slot on SCG during MGL for Synchronous EN-DC in 38.133.


5.3 Discussion:
· Is additional interruption needed on SCG during MGL due to MRTD in EN-DC?
· Yes, it’s needed.
· For gap configured by LTE PCell, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on NR serving cell(s) with 30/60/120KHz SCS in the slot before measurement gap even in synchronous EN-DC; and for gap configured by LTE PCell, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on NR serving cell(s) with 30/60/120KHz SCS in the slot after measurement gap even in synchronous EN-DC
· No, it’s not needed.

5.4 Agreement:
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