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1 Gap pattern
1.1 Contributions list

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.10.3.1
	R4-1806335
	discussion
	On short gap for LTE measurement
	Intel Corporation

	7.10.3.1
	R4-1806336
	CR
	CR on short gap for LTE measurement in TS36.133
	Intel Corporation

	7.10.3.1
	R4-1806337
	draftCR
	CR on short gap for LTE measurement in TS38.133
	Intel Corporation

	7.10.3.1
	R4-1806338
	LS out
	LS to RAN2 on measurement gap applicability
	Intel Corporation

	7.10.3.1
	R4-1806434
	discussion
	Interrupted Slot Number for synchronous EN-DC and SA
	Samsung

	7.10.3.1
	R4-1806544
	discussion
	Gap interruption in synchronous EN-DC and SA
	MediaTek inc.


1.2 Proposals summary
Short measurement gap
	Companies
	Proposals

	Intel
	R4-1806335
Proposal 1: the note 2 in TS36.133 table 8.1.2.1-1 shall be revised to “This gap pattern is supported by UEs which support shortMeasurementGap-r14 or by UEs which are configured to perform inter-RAT NR measurement only.”

Proposal 2: in EN-DC case the corresponding clarification shall be also captured in the TS38.133 gap applicability table 9.1.2-2,

NOTE 2:  The gap pattern 2 and 3 are supported by UEs which support shortMeasurementGap-r14.

Proposal 3: in SA case gap pattern 2 and 3 shall be removed for LTE related measurement from the measurement gap applicability table 9.1.2-3.


Interruption for synchronous EN-DC and SA

	Companies
	Proposals

	Samsung
	R4-1806434
Observation 1: For Per-UE gap or Per-FR gap for FR1 configured in sync EN-DC scenario, one additional slot interrupted on the victim NR PSCell in FR1 and FR2 is expected before and after the measurement gap respectively.  
Observation 2: Fro Per-FR gap for FR2 configured in sync EN-DC scenario, no more additional slot interrupted on the victim NR carriers in FR2 if the timing of this gap follow PSCell’s exact timing.
Observation 3: For Per-UE gap or Per-FR gap for FR1 configured in SA CA scenario, one additional slot interrupted on the victim carriers in both FR1 and FR2 is expected before and after the measurement gap respectively.  
Observation 4: For Per-FR gap for FR2 configured in SA CA scenario, no additional slot interruption is needed for the carrier in FR2 which is chosen as gap timing reference, while one additional slot interrupted on the victim carriers in FR2 (which are not chosen as gap timing reference) is expected before and after the measurement gap respectively.  
Based on the above observations given from our analysis, we reached the following proposals.
Proposal 1: Revisit the number of interrupted slot numbers in Sync EN-DC scenario based on the above observations. 
Proposal 2: Complete the number of interrupted slot numbers in SA CA scenario based on the above observations. 

	MediaTek inc.
	R4-1806544
Observation 1: The timing references for FR2 gap in EN-DC and SA are not clear at this moment.

Observation 2: RAN4 to discuss the gap interruption requirement for FR2 gap after the timing reference of FR2 gap and the MRTD requirement for NR-CA

Proposal 1: For per-UE gap and FR1 gap, gap interruption requirement in Section 9.1.2 can be confirmed without changing.

Proposal 2: RAN4 to send RAN2 an LS to clarify the timing reference of FR2 gap for both EN-DC and SA.


1.3 Discussion:
Short measurement gap
· The note 2 in TS36.133 table 8.1.2.1-1 shall be revised to “This gap pattern is supported by UEs which support shortMeasurementGap-r14 or by UEs which are configured to perform inter-RAT NR measurement only.”
	· Table 8.1.2.1-1: Gap Pattern Configurations supported by the UE

Gap Pattern Id

MeasurementGap Length (MGL, ms)

Measurement Gap Repetition Period

(MGRP, ms)

Minimum available time for inter-frequency and inter-RAT measurements during 480ms period

(Tinter1, ms)

Measurement Purpose

0

6

40

60

Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x, inter-RAT NR
1

6

80

30

Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x, inter-RAT NR
2
3
40
24NOTE 1,2
Inter-Frequency E-UTRAN FDD and TDD for cells with time difference as specified below.

inter-RAT NR

3
3
80
12NOTE 1,2
Inter-Frequency E-UTRAN FDD and TDD for cells with time difference according as specified below.
inter-RAT NR

[4]

[6]

[20]

Note 3

inter-RAT NR
[5]

6

160

Note 3

inter-RAT NR

[6]

[4]

[20]

Note 3

inter-RAT NR

[7]

4

40

Note 3

inter-RAT NR

[8]

4

80

Note 3

inter-RAT NR

[9]

[4]

[160]

Note 3

inter-RAT NR

[10]

3

20

Note 3

inter-RAT NR

[11]

3

160

Note 3

inter-RAT NR

[12]

[5.5]

[20]

Note 3, 4

inter-RAT NR

[13]

[5.5]

40

Note 3, 4

inter-RAT NR

[14]

[5.5]

80

Note 3, 4

inter-RAT NR

[15]

[5.5]

160

Note 3, 4

inter-RAT NR

[16]

[3.5]

20

Note 3, 4

inter-RAT NR

[17]

[3.5]

40

Note 3, 4

inter-RAT NR

[18]

[3.5]

80

Note 3, 4

inter-RAT NR

[19]

[3.5]

160

Note 3, 4

inter-RAT NR

[20]

[1.5]

20

Note 3, 4

inter-RAT NR

[21]

[1.5]

40

Note 3, 4

inter-RAT NR

[22]

[1.5]

80

Note 3, 4

inter-RAT NR

[23]

[1.5]

[160]

Note 3, 4

inter-RAT NR

· NOTE 1:
When determing UE requirements using Tinter1 for GP2 and GP3, Tinter1 = [60] for GP2 and Tinter1 = [30] for GP3 shall be used.

· NOTE 2:
This gap pattern is supported by UEs which support shortMeasurementGap-r14 or by UEs which are configured to perform inter-RAT NR measurement only.
· NOTE 3:
Editor’s note:NR measurement requirement may not be scaled by Tinter

· NOTE 4:
This gap pattern is applicable when per FR measurement gap is configured and one of ther serving cells in on FR2 and one of the to-be-measured cells is on FR2.



· In EN-DC case the corresponding clarification shall be also captured in the TS38.133 gap applicability table 9.1.2-2,

   
NOTE 2:  The gap pattern 2 and 3 are supported by UEs which support shortMeasurementGap-r14.

· In SA case gap pattern 2 and 3 shall be removed for LTE related measurement from the measurement gap applicability table 9.1.2-3.
	Table 9.1.2-2: Applicability for Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE

Measurement gap pattern configuration

Serving cell 

Measurement Purpose

Applicable Gap Pattern Id

Per-UE measurement gap

E-UTRA + FR1, or 

E-UTRA + FR2, or 

E-UTRA + FR1 + FR2

non-NR RAT Note1,2 
0,1,2,3

FR1 and/or FR2 

0-11

non-NR RATNote1,2 and FR1 and/or FR2

0,1,2,3

Per FR measurement gap

E-UTRA and, FR1 if configured

non-NR RAT Note1,2
0,1,2,3

FR2 if configured
No gap 

E-UTRA and, FR1 if configured

FR1 only 

0-11 

FR2 if configured
No gap

E-UTRA and, FR1 if configured
FR2 only
No gap
FR2 if configured
12-23

E-UTRA and, FR1 if configured
non-NR RAT Note1,2 and FR1 

0,1,2,3

FR2 if configured
No gap

E-UTRA and, FR1 if configured
FR1 and FR2

0-11 

FR2 if configured
12-23

E-UTRA and, FR1 if configured
non-NR RAT Note1,2 and FR2

0,1,2,3 

FR2 if configured
12-23

E-UTRA and, FR1 if configured
non-NR RAT Note1,2 and FR1 and FR2

0,1,2,3 

FR2 if configured
12-23

Note: if GSM or UTRA TDD or UTRA FDD inter-RAT frequency layer is configured to be monitered, only measurement gap pattern #0 and #1 can be used for per-FR gap in E-UTRA and FR1 if configured, or for per-UE gap.

NOTE 1:
Non-NR RAT includes E-UTRA, UTRA and/or GSM.
NOTE 2:  The gap pattern 2 and 3 are supported by UEs which support shortMeasurementGap-r14.
Table 9.1.2-3: Applicability for Gap Pattern Configurations supported by the UE with NR standalone operation 

Measurement gap pattern configuration

Serving cell 

Measurement Purpose

Applicable Gap Pattern Id

Per-UE measurement gap

FR1, or 

FR1 + FR2

E-UTRA only
0,1
FR1 and/or FR2 

0-11

E-UTRAN and FR1 and/or FR2

0,1
FR2

E-UTRA only
0,1
FR1 only

0-11

FR1 and FR2 
0-11

E-UTRAN and FR1 and/or FR2

0,1
FR2 only

12-23

Per FR measurement gap

FR1 if configured

E-UTRA only
0,1
FR2 if configured

No gap 

FR1 if configured

FR1 only 

0-11

FR2 if configured
No gap

FR1 if configured
FR2 only
No gap
FR2 if configured
12-23

FR1 if configured
E-UTRA and FR1 

0,1
FR2 if configured
No gap

FR1 if configured
FR1 and FR2

0-11

FR2 if configured
12-23

FR1 if configured
E-UTRA and FR2

0,1
FR2 if configured
12-23

FR1 if configured
E-UTRA and FR1 and FR2

0,1
FR2 if configured
12-23




.
· The status of CR and LS:

	Tdoc
	Type
	Title
	Status

	R4-1806336
	CR
	CR on short gap for LTE measurement in TS36.133
	Agree? Revise? Noted?

	R4-1806337
	draftCR
	CR on short gap for LTE measurement in TS38.133
	Agree? Revise? Noted?

	R4-1806338
	LS out
	LS to RAN2 on measurement gap applicability
	Agree? Revise? Noted?


Interruption for synchronous EN-DC and SA

For Per-UE gap or Per-FR gap for FR1 configured in sync EN-DC scenario, 
· one additional slot interrupted on the victim NR PSCell in FR1 and FR2 is expected before and after the measurement gap respectively.  
· no additional slot interrupted on the victim NR PSCell in FR1 and FR2 is expected before and after the measurement gap respectively.  Subject to further check with Samsung
E///: no much different compared to LTE case, no extra slot is needed. Also the interruption length is too long. 
For Per-UE gap or Per-FR gap for FR2 configured in sync EN-DC scenario, 
· one additional slot interrupted on the victim NR PSCell in FR1 and FR2 is expected before and after the measurement gap respectively.  
· no additional slot interrupted on the victim NR PSCell in FR1 and FR2 is expected before and after the measurement gap respectively.
· Reference time for per-FR gap in FR2 is based on FR2 cell and MRTD for between FR2 CCs in synchronous case is no more than 8us.  In this case, no additional slot is needed for interruption. Subject to further check with Samsung. 
MTK: what’s the reference cell?

Nokia: we should further check with RAN2. It seems RAN2 has agreed to take FR2 cell as reference.

E///:reference should the cell in FR2. 

ZTE: reference time should be based on FR2 cell. 
1.4 Agreement:

2 UE measurement mode 
2.1 Contributions list

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.10.3.2
	R4-1806239
	other
	On measurement mode for SA operation
	Ericsson

	7.10.3.2
	R4-1806333
	discussion
	Further discussion on UE measurement mode with gap for SA
	Intel Corporation

	7.10.3.2
	R4-1806334
	other
	WF on UE measurement mode with gap for SA
	Intel Corporation

	7.10.3.2
	R4-1806469
	discussion
	Discussion on UE measurement mode with MG for SA mode
	MediaTek (Shenzhen) Inc.

	7.10.3.2
	R4-1806635
	discussion
	UE measurement mode for SA
	Nokia, Nokia Shanghai Bell

	7.10.3.2
	R4-1807266
	discussion
	Discussion on UE measurement mode for SA
	ZTE

	7.10.3.2
	R4-1807302
	discussion
	Further discussion on measurement mode in SA
	Huawei, HiSilicon

	7.10.3.2
	R4-1807303
	draftCR
	CR on measurement mode in ENDC
	Huawei, HiSilicon

	7.10.3.2
	R4-1807304
	draftCR
	CR on measurement mode in SA
	Huawei, HiSilicon


2.2 Proposals summary

	Companies
	Proposals

	Ericsson
	R4-1806239
Proposal 1: When per FR gaps are provided for a serving cells where they are not needed, this does not prevent the UE from making measurements

Proposal 2: Where per FR gaps are not provided for a serving cell where they are needed, the UE is not expected to measure the corresponding measurement object(s)

Proposal 3: In scenarios where there is no serving cell, and per FR measurements are made, the implicit MGRP used to determine requirements is

· 20ms for FR2 NR measurements

· 20ms
 for FR1 NR measurements

· 40ms for LTE measurements

· 40ms for FR1+LTE measurements

Proposal 4: From measurement requirement perspective, when per UE gaps are provided UE applies per-UE gap for measurement (already agreed) and when per FR gaps are provided UE applies per-FR gap for measurement

	Intel Corporation
	R4-1806333
Proposal: the UE measurement modes with gap shall follow the definitions in table 1, 2, and 3.

	MediaTek (Shenzhen) Inc.
	R4-1806469
Proposal 1: Table 2-4 are used to clarify the UE measurement mode with MG for SA mode

	Nokia, Nokia Shanghai Bell
	R4-1806635
Proposal 1: UE ignores the configured per FR GP if it does not have serving cell in the FR.

Proposal 2: Within one FR where UE has serving cell, if MO is configured but MG is not, measurement requirement for MO in the FR does not apply; if MG is configured but MO is not, the scheduling opportunity in the FR still depends on the configured GP.

	ZTE
	R4-1807266
Proposal 1. The requirements relevant to per-FR gap pattern should be specified only after there is corresponding RAN2 procedures.

Proposal 2: Per-FR requirements are specified for Type A cases as in Table 2 for scenario 1.

Proposal 3: For Type A marked in blue sky as in Table 2 for scenario 1 the measurement requirements on FR2 measurement objects should be specified based on effective MGRP.

Proposal 4: Per-FR requirements are specified for Type A cases as in Table 3 for scenario 2.

Proposal 5: For Type A marked in blue sky as in Table 3 for scenario 2 the measurement requirements on FR1 measurement objects should be specified based on effective MGRP.
Proposal 6: Per-FR requirements are specified for Type A cases as in Table 4 for scenario 3.

Proposal 7: Configuration of gapless measurement should be supported for UE supporting per-FR measurement.

Proposal 8: Requirements for gapless measurement should be based on effective MGRP.

Proposal 9: Effective MGRP for FR2 measurement without gap patterns configured should be 20ms.

Proposal 10: Effective MGRP for FR1 measurement without gap patterns configured should be 40ms.



	Huawei, HiSilicon
	R4-1807302
This contribution provides the further consideration on measurement mode in SA.


2.3 Discussion:
· UE measurement mode summary table for SA:
· Scenario 1: Serving cell is FR1 cell only, or Serving cells are NR CA in FR1 (UE support per-FR gap) 
	 
	Measurement object involves LTE, FR1 only
	Measurement object involves LTE, FR1 and FR2
	Measurement object involves FR2 only

	Serving cell configure per-UE gap
	From scheduling opportunity and gap applicability perspective, 

- it’s per-UE gap 

From measurement requirement perspective,

- UE applies per-UE gap for measurement 
	From scheduling opportunity and gap applicability perspective, 

- it’s per-UE gap 

From measurement requirement perspective,

- UE applies per-UE gap for measurement 
	From scheduling opportunity and gap applicability perspective, 

- it’s per-UE gap 

From measurement requirement perspective,

- UE applies per-UE gap for measurement 

	Serving cell configure per-FR gap for LTE/FR1 only
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap to FR1 serving cell(s)

From measurement requirement perspective,

- UE applies per-FR gap for LTE/FR1 measurement


	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap to FR1 serving cell(s)

From measurement requirement perspective,

- UE applies per-FR gap for LTE/FR1 measurement

- UE fulfils the per-FR requirements for FR2 measurement objects based on effective MGRP=20ms
	From scheduling opportunity and gap applicability perspective, 

- Invalid gap configuration (because no FR1 MO was configured)

From measurement requirement perspective,

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



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

(no FR2 serving cell)
	Invalid gap configuration

(no FR2 serving cell)
	Invalid gap configuration

(no FR2 serving cell)

	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	From scheduling opportunity and gap applicability perspective, 

- per-FR gap for FR1 applies to FR1 serving cell(s)

- Invalid gap configuration for per-FR gap for FR2 (no FR2 serving cell and FR2 MO)

From measurement requirement perspective,

- UE applies per-FR gap for LTE/FR1 measurement


	From scheduling opportunity and gap applicability perspective, 

- per-FR gap for FR1 applies to FR1 serving cell(s)

- Invalid gap configuration for per-FR gap for FR2 (no FR2 serving cell)

From measurement requirement perspective,

- UE applies per-FR gap for LTE/FR1 measurement

- Invalid gap configuration for per-FR gap for FR2, and UE behavior is unpredictable on FR2
	Invalid configuration

(no FR2 serving cell and no FR1 MO)


· Scenario 2: Serving cell is FR2 cell only, or Serving cells are NR CA in FR2 (UE support per-FR gap) 
	 
	Measurement object involves LTE, FR1 only
	Measurement object involves LTE, FR1 and FR2
	Measurement object involves FR2 only

	Serving cell configure per-UE gap
	From scheduling opportunity and gap applicability perspective, 

- it’s per-UE gap 

From measurement requirement perspective,

- UE applies per-UE gap for measurement 
	From scheduling opportunity and gap applicability perspective, 

- it’s per-UE gap 

From measurement requirement perspective,

- UE applies per-UE gap for measurement 
	From scheduling opportunity and gap applicability perspective, 

- it’s per-UE gap 

From measurement requirement perspective,

- UE applies per-UE gap for measurement 

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

(no FR1 serving cell)
	Invalid gap configuration

(no FR1 serving cell)
	Invalid gap configuration

(no FR1 serving cell)

	Serving cell configure per-FR gap for FR2 only
	From scheduling opportunity and gap applicability perspective, 

- Invalid gap configuration (because no FR2 MO was configured)

From measurement requirement perspective,

- UE fulfils the per-FR requirements for FR1 measurement objects based on effective MGRP=40ms
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap to FR2 serving cell(s)

From measurement requirement perspective,

- UE applies per-FR gap for LTE/FR2 measurement

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


	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap to FR2 serving cell(s)

From measurement requirement perspective,

- UE applies per-FR gap for FR2 measurement



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

(no FR1 serving cell and no FR2 MO)
	From scheduling opportunity and gap applicability perspective, 

- per-FR gap for FR2 applies to FR2 serving cell(s)

- Invalid gap configuration for per-FR gap for FR1 (no FR1 serving cell)

From measurement requirement perspective,

- UE applies per-FR gap for FR2 measurement

- Invalid gap configuration for per-FR gap for FR1, and UE behavior is unpredictable on FR1
	From scheduling opportunity and gap applicability perspective, 

- per-FR gap for FR2 applies to FR2 serving cell(s)

- Invalid gap configuration for per-FR gap for FR1 (no FR1 serving cell and FR1 MO)

From measurement requirement perspective,

- UE applies per-FR gap for FR2 measurement


· Scenario 3: Serving cells are FR1+ FR2 CA (UE support per-FR gap) 
	 
	Measurement object involves LTE, FR1 only
	Measurement object involves LTE, FR1 and FR2
	Measurement object involves FR2 only

	Serving cell configure per-UE gap
	From scheduling opportunity and gap applicability perspective, 

- it’s per-UE gap 

From measurement requirement perspective,

- UE applies per-UE gap for measurement 
	From scheduling opportunity and gap applicability perspective, 

- it’s per-UE gap 

From measurement requirement perspective,

- UE applies per-UE gap for measurement 
	From scheduling opportunity and gap applicability perspective, 

- it’s per-UE gap 

From measurement requirement perspective,

- UE applies per-UE gap for measurement 

	Serving cell configure per-FR gap for LTE/FR1 only
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap to FR1 serving cell(s)

From measurement requirement perspective,

- UE applies per-FR gap for LTE/FR1 measurement


	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap to FR1 serving cell(s)

From measurement requirement perspective,

- UE applies per-FR gap for LTE/FR1 measurement

- UE cannot perform measurement toward measurement objects in FR2
	Invalid gap configuration

(FR1 gap cannot be used for FR2 MO)

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

(FR2 gap cannot be used for LTE/FR1 MO)
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap to FR2 serving cell(s)

From measurement requirement perspective,

- UE applies per-FR gap for FR2 measurement

- UE cannot perform measurement toward measurement objects in LTE/FR1
	From scheduling opportunity and gap applicability perspective, 

- it’s per-FR gap to FR2 serving cell(s)

From measurement requirement perspective,

- UE applies per-FR gap for FR2 measurement

	Serving cell configure per-FR gaps for LTE/FR1 and FR2
	From scheduling opportunity and gap applicability perspective, 

- per-FR gap for FR1 applies to FR1 serving cell(s)

- Invalid gap configuration for per-FR gap for FR2 (because no FR2 MO was configured)

From measurement requirement perspective,

- UE applies per-FR gap for LTE/FR1 measurement

- Invalid gap configuration for per-FR gap for FR2, and UE behavior is unpredictable on FR2
	From scheduling opportunity and gap applicability perspective, 

- per-FR gap for FR1 applies to FR1 serving cell(s)

- per-FR gap for FR2 applies to FR2 serving cell(s)

From measurement requirement perspective,

- UE applies per-FR gap for LTE/FR1 measurement

- UE applies FR2 gap for FR2 measurement;
	From scheduling opportunity and gap applicability perspective, 

- per-FR gap for FR2 applies to FR2 serving cell(s)

- Invalid gap configuration for per-FR gap for FR1 (because no FR1 MO was configured)

From measurement requirement perspective,

- UE applies per-FR gap for FR2 measurement

- Invalid gap configuration for per-FR gap for FR1, and UE behavior is unpredictable on FR1



Agreement:

Within one FR where UE has serving cell, if MO is configured but MG is not, measurement requirement for inter-frequency and gap based intra-frequency MO in the FR does not apply; if MG is configured but MO is not, the scheduling opportunity in the FR still depends on the configured GP.
For per-FR gap based measurement, in scenarios where there is no serving cell in a particular FR, where measurements objects are configured, the implicit MGRP in this FR used to determine requirements is

· 20ms for FR2 NR measurements

· 
40ms for FR1 NR measurements

· 40ms for LTE measurements

· 40ms for FR1+LTE measurements

When there is no serving cell in a particular FR, regardless if explicit per-FR measurement gap is configured in this FR, UE requirements are defined based on implicit MGRP.
3 Collision between measurement gap and SMTC
3.1 Contributions list

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.10.3.3
	R4-1806236
	other
	Partial and full collision between measurement gaps and intra-SMTC
	Ericsson

	7.10.3.3
	R4-1806339
	discussion
	On collision issue among RLM-RS, STMC and measurement gap
	Intel Corporation

	7.10.3.3
	R4-1806387
	discussion
	Remaining issues on collision among RLM-RS, SMTC and measurement gap
	NTT DOCOMO, INC.

	7.10.3.3
	R4-1806433
	discussion
	Discussion on Collision between Measurement Gap and SMTC
	Samsung

	7.10.3.3
	R4-1806472
	discussion
	Discussion on collision between measurement gap and SMTC
	MediaTek (Shenzhen) Inc.

	7.10.3.3
	R4-1806636
	discussion
	Remaining issues for collision among MG, SMTC and RLM-RS
	Nokia, Nokia Shanghai Bell

	
	R4-1807306
	discussion
	Discussion on collision issue among RLM-RS, SMTC and measurement gap
	Huawei


3.2 Proposals summary

	Companies
	Proposals

	Ericsson
	R4-1806236
UE behaviour for type A/B measurements

FR1

Proposal 1: When FR1 type A/B measurements and measurement gap are fully colliding, the type A/B measurement is treated in the same way as a type C measurement

FR2

Proposal 2: For scenario 2b, Option 1-1: “Intra frequency measurement could be conducted only outside of MG” is selected

Proposal 3: When FR2 type B measurements and measurement gap are fully colliding, the type B measurement is treated in the same way as a type C measurement

Collisions between type B measurement and RLM, FR2

Proposal 4: For partial overlap between type B and RLM-RS, there is no need to modify the intrafrequency type B requirement to account for RLM-RS.

Proposal 5: For full overlap between type B and RLM-RS, a configurable sharing factor Xintra-ssb,intra-meas is used to indicate the percentage of SSBs which are used for intrafrequency measurements

Proposal 6: From an RLM perspective, evaluation period is scaled by 1/ Xintra-ssb,intra-meas and from an intra-frequency type B measurements perspective, RRM delays are scaled by 1/ (100-Xintra-ssb,intra-meas)


	Intel Corporation
	R4-1806339
Proposal 1: For FR2, type B measurement will only be conducted outside the measurement gap (i.e. option 1-1 in WF[1]).

Proposal 2: Gap sharing factor between intra-freq and inter-freq/inter-RAT measurement via signaling could be applied.

	NTT DOCOMO, INC.
	R4-1806387
Observation 1: Same or more opportunity for RLM than that for intra-frequency measurement could be realized by NW configuring longer SMTC periodicity than RLM-RS periodicity.

Proposal 1: For FR2, UE should have more opportunity for intra-frequency measurement than RLM in case of full overlap between RLM-RS and SMTC window outside of MG, e.g. RLM : intra-frequency measurement = 1 : 2.

Observation 2: Following aspects should be considered to define UE behavior in case of partial overlap between MG and SMTC in type B for FR2.

· Flexibility on NW configuration and impact on system performance.

· Complexity on UE implementation and specification

Proposal 2: Intra frequency measurement should be conducted only outside of MG in case of partial overlap between MG and SMTC in type B for FR2.


	MediaTek (Shenzhen) Inc.
	R4-1806472
Error! Reference source not found.
Error! Reference source not found.
Error! Reference source not found.


	Nokia, Nokia Shanghai Bell
	R4-1806636
Proposal 1: Option 1-1 is adopted for scenario 2b in FR2 (intra-frequency measurement is conducted only outside of MG).

	Huawei
	R4-1707306

Proposal 1: For scenario 2a and 2b, we suggest that measurements are performed on the SMTC occasions only outside the MG and not on the SMTC occasions overlapped with MG.

Observation 1: For FR1, type A /type B measurement requirements don’t be impacted by RLM.

Observation 2: Sharing mechanism for RLM and intra-frequency measurement shall be considered for case #2, #3, #6 in FR2.

Proposal 2: For ENDC, when the occasions of RLM-SSB outside MG are fully overlapped with SMTC occasions, the intra-frequency measurement requirements without gap on PSCC in FR2 shall be double extended due to the impact by RLM.

Proposal 3: For SA, when the occasions of RLM-SSB outside MG are fully overlapped with SMTC occasions, the intra-frequency measurement requirements without gap on PCC in FR2 shall be double extended due to the impact by RLM.


3.3 Discussion:
UE behaviour for type A/B measurements

FR1

· When FR1 type A/B measurements and measurement gap are fully colliding, the type A/B measurement is treated in the same way as a type C measurement

FR2

· For scenario 2b, Option 1-1: “Intra frequency measurement could be conducted only outside of MG” is selected

· When FR2 type B measurements and measurement gap are fully colliding, the type B measurement is treated in the same way as a type C measurement

Collisions between type B measurement and RLM, FR2

· For partial overlap between type B and RLM-RS, there is no need to modify the intrafrequency type B requirement to account for RLM-RS.
· For full overlap between type B and RLM-RS, a configurable sharing factor Xintra-ssb,intra-meas is used to indicate the percentage of SSBs which are used for intrafrequency measurements
· Option 1: fixed sharing factor, e.g. 1:1, 1:2: Huawei, MTK, ZTE, 

· Sharing factor (RLM: type B) is 

· 1:1, Huawei, MTK, ZTE, Samsung, Nokia, CATT
· 1:2, DCM, Huawei, QCOM, Samsung
· Option 2: configurable sharing factor: Intel, E///

· With pre-defined set of limited sharing factors, i.e. 1:1 and 1:2

· Option 3: depending on pre-defined conditions, fixed sharing is defined: DCM

· condition 1: SSB and RLM-RS is partially overlapped
QCOM: how many conditions we should eventually define. 
· From an RLM perspective, evaluation period is scaled by 1/ Xintra-ssb,intra-meas and from an intra-frequency type B measurements perspective, RRM delays are scaled by 1/ (100-Xintra-ssb,intra-meas)

3.4 Agreement
4 Gap sharing
4.1 Contributions list

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.10.3.1
	R4-1806234
	other
	Further aspects of measurement gap design for NR. Multiple layers
	Ericsson

	7.10.3.1
	R4-1806235
	draftCR
	Measurement requirements for  multiple layers
	Ericsson

	7.10.3.4
	R4-1806237
	other
	Gap sharing and scaling factor for gap-based measurement
	Ericsson

	7.10.3.4
	R4-1806238
	draftCR
	Removal of gap sharing values
	Ericsson

	7.10.3.4
	R4-1806388
	discussion
	The principle of defining gap sharing factor among NR intra/inter-frequency and inter-RAT measurements
	NTT DOCOMO, INC.

	7.10.3.4
	R4-1806474
	discussion
	Discussion on gap sharing between intra-frequency and inter-frequency measurements
	MediaTek (Shenzhen) Inc.

	7.10.3.4
	R4-1806637
	discussion
	Discussion on MG sharing
	Nokia, Nokia Shanghai Bell

	7.10.3.4
	R4-1807308
	discussion
	Further discussion on gap sharing
	Huawei, HiSilicon

	7.10.3.4
	R4-1807309
	draftCR
	CR on TS38.133 for gap sharing
	Huawei, HiSilicon


4.2 Proposals summary

	Companies
	Proposals

	Ericsson
	R4-1806234
Observation 1: In some scenarios, UE measurement order is fixed by the SMTC configurations.

Proposal 1: Requirements are defined per carrier depending on SMTC configuration

Proposal 2: For each measurement gap, it is determined based on SMTC configuration, which measurement object(s) are candidates to be measured in the measurement gap

Proposal 3:  iRAT measurements should only be assumed to be performed in measurement gaps where there are no intra-frequency NR measurement objects to be measured unless this leaves no gaps for interRAT measurement

Proposal 4: In case there are no gaps for interRAT measurement under proposal 3, interRAT measurement may be assumed to be performed in every MG.

Proposal 5: A fairness criteria is used to determine requirements such as assumption on a gap by gap basis that the UE makes an equal effort to measure all the measurement objects that are candidates to measure in the gap.

Proposal 6: Sparse measurement opportunity measurement objects (such as LTE PRS) which have a longer periodicity than the longest used SMTC periodicity are always measured in the relevant gap, and these gaps are not shared with other carriers that can be measured more frequently

Proposal 7: Configurable measurement gap sharing between type C and interfrequency type D measurement or between fully colliding type A/B and interfrequency type D measurement is not introduced in release 15
R4-1806237
Observation 1: Based on RAN2 status it is difficult to consider configurable measurement gap sharing in rel15, at least for NSA

Observation 2: Under the proposal in [4] for multiple measurement objects, considerable flexibility to prioritise intra frequency or interfrequency measurements can be made with SMTC configuration, if there is sufficiently frequent SSB transmission.

Proposal 1: Configurable measurement gap sharing between type C and interfrequency type D measurement or between fully colliding type A/B and interfrequency type D measurement is not introduced in release 15

Proposal 2:  iRAT measurements should only be assumed to be performed in measurement gaps where there are no intra-frequency NR measurement objects to be measured unless this leaves no gaps for interRAT measurement

Proposal 3: In case there are no gaps for interRAT measurement under proposal 2, interRAT measurement may be assumed to be performed in every MG.

	NTT DOCOMO, INC.
	R4-1806388
Observation 1: In case of LTE Cat.M1, signalling of gap sharing factor was introduced because MGRP is the only way to indicate each measurement periodicity for Cat.M1 UE and only one value of MGRP can be configured to cover both intra-frequency and inter-frequency measurements 
Observation 2: In case of NR, since SMTC periodicity is configured for each measured carrier, measurement opportunity ratio among multiple measured carriers can be controlled to some extent by SMTC configurations.

Observation 3: For inter-RAT measurement such as LTE carrier measurement, MGRP of configured gap can be assumed as measurement periodicity for the carrier like SMTC periodicity since inter-RAT measurements can be performed in any gap timing.

Proposal 1: The principle of gap sharing should be defined without any additional signaling. The same principle as NR inter-frequency measurement requirements for multiple carriers should be applied to gap sharing between intra-frequency carrier(s) and inter-frequency carrier(s).

Proposal 2: Alt3 in [2] should be applied to define the gap sharing factor and inter-frequency measurement requirements.

	MediaTek (Shenzhen) Inc.
	R4-1806474
Error! Reference source not found.
Error! Reference source not found.
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Error! Reference source not found.

	Nokia, Nokia Shanghai Bell
	R4-1806637
Error! Reference source not found. Error! Reference source not found.
Error! Reference source not found. Error! Reference source not found.
Error! Reference source not found. Error! Reference source not found.
· if X is numerical number (25%, 50% or 75%), all intra-frequency layers will equally share X percent of this MG occasion, and all inter-frequency layers will equally share (1-X) of this MG occasion; 

· if X is ‘equal split’, all intra- and inter-frequency layers will equally share the 100% of this MG occasion.



	Huawei, HiSilicon
	R4-1807308
Proposal 1: For equal splitting, the scaling factor in each frequency carrier is Nscaling,carrier_i = Nfreq,fully + Nfreq,partially + 1 
· Where Nfreq,fully is the number of carriers whose SMTC occasions or synchronization signals are fully colliding with the SMTC occasions of carrier #i;

· Where Nfreq,partial is the number of carriers whose SMTC occasions or synchronization signals are partially colliding with the SMTC occasions of carrier #i;

· For per-UE measurement gap, each frequency carrier refers to the inter-frequency layers, inter-RAT layers and the intra-frequency layer on which UE requires measurement gaps to identify and measure intra-frequency cells or the intra-frequency layer whose SMTC configuration are fully overlapping with measurement gaps.

· For per-FR measurement gap, each frequency carrier refers to the inter-frequency layers, inter-RAT layers and the intra-frequency layer on which UE requires measurement gaps to identify and measure intra-frequency cells or the intra-frequency layer whose SMTC configuration are fully overlapping with measurement gaps on the corresponding frequency ranges.

Proposal 2: For the gap sharing coefficient signaling X indicated by network, the same gap sharing coefficient can be signaled as below,

measGapSharingScheme
Value of X (%)

‘00’

Equal splitting
‘01’

[40]
‘10’

[60]
‘11’

[80]



4.3 Discussion:
· Gap sharing between intra-frequency and inter-frequency/inter-RAT measurements
· Option 1: Configurable measurement gap sharing between type C and interfrequency type D measurement or between fully colliding type A/B and interfrequency type D measurement is not needed in release 15
· Option 2: Configurable measurement gap sharing between type C and interfrequency type D measurement or between fully colliding type A/B and interfrequency type D measurement is needed in release 15
· If option 1 is agreed, 
· Ericsson proposals: 
· iRAT measurements should only be assumed to be performed in measurement gaps where there are no intra-frequency NR measurement objects to be measured unless this leaves no gaps for interRAT measurement
· In case there are no gaps for interRAT measurement under proposal 2, interRAT measurement may be assumed to be performed in every MG.

· NTT DoCoMo proposals: 
· The same principle as NR inter-frequency measurement requirements for multiple carriers should be applied to gap sharing between intra-frequency carrier(s) and inter-frequency carrier(s).

·  Alt3 in [R4-1805565] should be applied to define the gap sharing factor and inter-frequency measurement requirements.
· If option 2 is agreed, 
· Nokia proposals:

· Error! Reference source not found.
· Huawei proposals:

· For the gap sharing coefficient signaling X indicated by network, the same gap sharing coefficient can be signaled as below,

	measGapSharingScheme
	Value of X (%)

	‘00’
	Equal splitting

	‘01’
	[40]

	‘10’
	[60]

	‘11’
	[80]


· Error! Reference source not found.
· Error! Reference source not found.
· if X is numerical number all intra-frequency layers will equally share X percent of this MG occasion, and all inter-frequency layers will equally share (1-X) of this MG occasion; 

· if X is ‘equal split’, all intra- and inter-frequency layers will equally share the 100% of this MG occasion.

Suggested wording in LS. E/// is going to share the final version before getting it approved

RAN4 understanding is that RAN2 has not yet included such a parameter in either 36.331 or 38.331. RAN4 requests RAN2 to specify such a parameter in release 15

2. Actions:

To RAN2 group:

ACTIONS:
 

RAN2 is requested to specify the corresponding parameter in release 15 for gap sharing. 
4.4 Agreement:

�What’s agreement for Full colliding case?


�Should be 40ms


�How about requirement?


�Should be 40ms





