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1 Gap patterns (5.2.3 & 5.2.3.1)
1.1 Contributions list

	TDoc
	Title
	Source

	R4-1808732
	CR on short gap for LTE measurement in TS38.133 for SA
	Intel Corporation

	R4-1808733
	On UE behavior during MG
	Intel Corporation

	R4-1808734
	Clarification on UE behavior during MG in TS38.133
	Intel Corporation

	R4-1808776
	UL transmission in the slot after measurement gap
	Nokia, Nokia Shanghai Bell

	R4-1808777
	CR for UL transmission after measurement gap
	Nokia, Nokia Shanghai Bell

	R4-1808843
	CR on gap interruption requirements in TS38.133
	MediaTek inc.

	R4-1808946
	Draft CR to 38.133 on correction and cleanup to UE measurement gap
	ZTE


1.2 Proposals summary
1) Short MG

	Companies
	Proposals

	Intel
	R4-1808732

In SA case, currently RAN2 has no definition for UE capability indication short gap for inter-RAT LTE measurement, in last meeting RAN4 sent LS R4-1807971 to RAN2 for signaling addition, before RAN2 confirming the signaling, one note shall be added to the measurement gap applicability table for SA.
Editor’s note: a note to be added in Table 9.1.2-3 on that measurement gap patterns #2 and #3 are supported only by the UEs which have a corresponding capability once RAN2 specifies the capability.


2) UE behaviour during MG
	Companies
	Proposals

	Intel
	R4-1808733
Proposal 1: the requirement of UE behaviour during MG shall be revised to:

During the per-UE measurement gaps the UE:

-
shall not transmit any data

-
is not required to receive data from the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and NR serving cells for NSA
-
is not required to receive data from the corresponding NR serving cells for SA

During the per-FR measurement gaps the UE:

-
shall not transmit any data on serving cells in the corresponding frequency range 

-
is not required to receive data from the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and NR serving cells for NSA
-
is not required to receive data from the corresponding NR serving cells for SA



3) UL transmission in the slot after measurement gap

	Companies
	Proposals

	Nokia, Nokia Shanghai Bell
	R4-1808776

Proposal 1: LTE rule on the UL transmission in the slot immediately after measurement gap is re-used in NR.


4) Gap interruption requirements
	Companies
	Proposals

	MediaTek inc.
	R4-1808843
· Extend the requirements for NR standalone
· Clarify the reference timing of FR2 gap is a FR2 servgin cell
· Remove squre brackets in Table 9.1.2-4 and Table 9.1.2-4b


1.3 Discussion:

· Summary of open issues: 
· Short MG
· Endorsed in main session
· UE measurement behavior during MG

· Is Intel CR R4-1808734=>9317 endorsable?
· UL transmission in the slot after measurement gap

· LTE rule on the UL transmission in the slot immediately after measurement gap is re-used in NR.

· Is Nokia CR R4-1808777=>9318 endorsable?

· Gap interruption requirements
· Is MediaTek CR R4-1808843=>9316 endorsable?
· Clean up for MG requirements
· Noted in main session
1.4 Agreements:

2 Measurement mode (5.2.3.2)
2.1 Contributions list

	TDoc
	Title
	Source

	R4-1808735
	Clarification on UE measurement mode during MG
	Intel Corporation

	R4-1808736
	CR on UE measurement mode during MG
	Intel Corporation


2.2 Proposals summary

	Companies
	Proposals

	Intel
	R4-1808735
Proposal 1: UE can conduct parallel inter-frequency/inter-RAT measurements on FR #i carrier and FR #j carrier only if UE can support per-FR gap and can support the band combination of those target carriers in F FR #i and FR #j(i≠j).

Proposal 2: UE can conduct data reception/transmission of serving cell(s) in FR #i in parallel with the inter-frequency/inter-RAT measurement in FR #j only if UE can support per-FR gap and can support the band combination between serving CCs in FR #i and target carriers in FR #j (i≠j).

Proposal 3: The measurement mode requirement shall be revised as below,

NSA:

For E-UTRA-NR dual connectivity, when serving cells are on E-UTRA and FR1, measurement objects are in both E-UTRA /FR1 and FR2,

· If MN indicates UE that the measurement gap from MN applies to only LTE/FR1 serving cell(s),

· UE fulfils the measurement requirements for FR1/LTE measurement objects based on the configured measurement gap pattern;

· UE fulfils the requirements for FR2 measurement objects based on effective MGRP=20ms provided that UE can support band combination between the carrier(s) of E-UTRA /FR1 measurement object(s) and the carrier(s) of FR2 measurement object(s) or UE can support band combination between the serving carrier(s) of E-UTRA /FR1 and the carrier(s) of FR2 measurement object(s);

SA:

In NR standalone operation, for per-FR gap based measurement, when there is no serving cell in a particular FR, where measurements objects are configured, regardless if explicit per-FR measurement gap is configured in this FR, the effective MGRP in this FR used to determine requirements provided that UE can support band combination between the carrier(s) of E-UTRA /FR1 measurement object(s) and the carrier(s) of FR2 measurement object(s) or UE can support band combination between the serving carrier(s) of FR1 and the carrier(s) of FR2 measurement object(s) or UE can support band combination between the serving carrier(s) of FR2 and the carrier(s) of FR1 measurement object(s);
· 20ms for FR2 NR measurements

· 40ms for FR1 NR measurements

· 40ms for LTE measurements

· 40ms for FR1+LTE measurements

If measurement gap is configured in one FR but measurement object is not configured in the FR, the scheduling opportunity in the FR depends on the configured measurement gap pattern.




2.3 Discussion:
· Summary of open issues: 
· Band combination for UE measurement mode during MG
· UE can conduct parallel inter-frequency/inter-RAT measurements on FR #i carrier and FR #j carrier only if UE can support per-FR gap and can support the band combination of those target carriers in F FR #i and FR #j(i≠j).

· UE can conduct data reception/transmission of serving cell(s) in FR #i in parallel with the inter-frequency/inter-RAT measurement in FR #j only if UE can support per-FR gap and can support the band combination between serving CCs in FR #i and target carriers in FR #j (i≠j).

· Is Intel CR R4-1808736 endorsable?
E///: what NW’s expected if some band combination UE does not support
Intel: per UE gap 

Samsung: principle is fine. Wording needs to the refined to be aligned with 38.101

MTK: RAN2 sent an LS which cannot be treated. Basically, RAN2 said they will not introduce this capability

QCOM: don’t see the necessity. 

Intel: does that mean UE has to support all BC between FR1 and FR2

QCOM: if UE indicates per-FR support, it should mean there is no issue to measurement FR1 and FR2 in parallel from both RF and BB perspectives.

Intel: it may happen UE cannot support certain band combinations between FR1/2.

QCOM:No RF related impact between FR1 and FR2 has been discussed or observed in RF room

Intel: UE may not support all band combinations.

DCM: similar understanding as QCOM. 

Intel: cannot assume UE to support all FR1/2 BC.

E///: potentially increase NW complexity with too many UE types. 

QCOM/E///:NW needs to read UE BC capability before configuring the per FR gap.

Nokia: some UE can support per FR gap even for the BC not indicated.   
QCOM: still don’t get the reason why it cannot be supported. 

Intel: NW anyway will check UE BC supporting capability.

Nokia: MO does have to be always part of BC. 

2.4 Agreements:

3 Collision between measurement gap and SMTC (5.2.3.3)
3.1 Contributions list
	TDoc
	Title
	Source

	R4-1808760
	Remaining issues on collision among RLM-RS, SMTC and measurement gap
	NTT DOCOMO, INC.

	R4-1808924
	Discussion on collision between measurement gap and SMTC
	MediaTek Inc.

	R4-1809013
	Further discussion on collision issue among RLM-RS, SMTC and measurement gap
	Huawei, HiSilicon

	R4-1809014
	Considertion on RLM and SMTC colliding
	Huawei, HiSilicon


3.2 Proposals summary

	Companies
	Proposals

	NTT DOCOMO, INC.
	R4-1808760

Observation 1: Configurable sharing factor should be specified on pre-defined conditions since appropriate sharing ration between RLM and intra-frequency measurement would be different depends on RLM-RS, SMTC and MG configurations.
Proposal 1: Sharing factor for SSB timings in case of full overlap between RLM-RS and SMTC should be 1:1 or 1: 2 according to following conditions.

· Sharing factor should be 1:1 for following conditions.

· RLM-RS and SMTC periodicity are 160 ms, or

· RLM-RS periodicity is half of SMTC periodicity and RLM-RS outside of SMTC is fully covered by MG.

· Sharing factor should be 1:2 for the other conditions.

	MediaTek Inc.
	R4-1808924
Proposal 1: RAN4 to specify the requirements of following 5 scenarios: 

· Scenario A: 1a/1b. Fully overlapped between MG and SMTC in Type A/B

· Scenario B1: 2a/2b. Partial overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are partially overlapped

· Scenario B2: 2a/2b. Partial overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are fully overlapped

· Scenario C1: 3a/3b. Fully non-overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are partially overlapped

· Scenario C2: 3a/3b. Fully non-overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are fully overlapped
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Proposal 2: Table 1-5 are used to specify the overall Type A/B, Type C, and Type D requirements of PSS/SSS detection, SBI acquisition and measurement based on the general requirement framework: 

	Huawei, HiSilicon
	R4-1809013
Proposal 1: When the RLM-RS outside MG are fully overlapping with SMTC in FR2, we suggest the sharing ratio between RLM-RS outside MG: SMTC=1:2.

Proposal 2: When the RLM-RS outside MG are fully overlapping with SMTC in FR2, for RLM requirements, Psharing factor =3. For intra-frequency measurement requirements without gap, additional scaling factor is added PRLM_sharing= 3/2.


3.3 Discussion:
· Summary of open issues: 

· Scenarios definition in spec:

· Proposal 1: RAN4 to specify the requirements of following 5 scenarios: 

· Scenario A: 1a/1b. Fully overlapped between MG and SMTC in Type A/B

· Scenario B1: 2a/2b. Partial overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are partially overlapped

· Scenario B2: 2a/2b. Partial overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are fully overlapped

· Scenario C1: 3a/3b. Fully non-overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are partially overlapped

· Scenario C2: 3a/3b. Fully non-overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are fully overlapped
Intel: clarification on Type A/B/C/D is needed also. 

Huawei: what’s the purpose to define this.

MTK: try to list all possible scenarios. The exact formula can be different for different scenarios.
· Sharing factor for SSB timings in case of full overlap between RLM-RS and SMTC
· Option 1(Huawei): When the RLM-RS outside MG are fully overlapping with SMTC in FR2, we suggest the sharing ratio between RLM-RS outside MG: SMTC=1:2.

· Option 2(NTT DOCOMO): Sharing factor for SSB timings in case of full overlap between RLM-RS and SMTC should be 1:1 or 1: 2 according to following conditions.

· Sharing factor should be 1:1 for following conditions.

· RLM-RS and SMTC periodicity are 160 ms, or

· RLM-RS periodicity is half of SMTC periodicity and RLM-RS outside of SMTC is fully covered by MG.

· Sharing factor should be 1:2 for the other conditions
MTK: prefer to keep it simple. Option 1 is OK

Intel: same as MTK
· General requirement framework for PSS/SSS detection, SSB Index acquisition and measurement
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3.4 Agreements:
· RAN4 to specify the requirements of following 5 scenarios: 

· Scenario A: 1a/1b. Fully overlapped between MG and SMTC in Type A/B

· Scenario B1: 2a/2b. Partial overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are partially overlapped

· Scenario B2: 2a/2b. Partial overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are fully overlapped

· Scenario C1: 3a/3b. Fully non-overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are partially overlapped

· Scenario C2: 3a/3b. Fully non-overlapped between MG and SMTC in Type A/B. The SMTC in Type A/B and RLM-RS are fully overlapped

· It is noted that Type A/B/C/D should be also clarified in the spec

· Sharing factor for SSB timings in case of full overlap between RLM-RS and SMTC
· When the RLM-RS outside MG are fully overlapping with SMTC in FR2, we suggest the sharing ratio between RLM-RS outside MG: SMTC=1:2.

4 MG sharing (5.2.3.4)
4.1 Contributions list
	TDoc
	Title
	Source

	R4-1808778
	Discussion on MG sharing
	Nokia, Nokia Shanghai Bell

	R4-1808779
	Introduction of carrier scaling factor
	Nokia, Nokia Shanghai Bell

	R4-1808845
	Introduction on Gap sharing for EN-DC in TS36.133
	MediaTek inc.

	R4-1808925
	Discussion on gap sharing between intra-frequency and inter-frequency measurements
	MediaTek Inc.

	R4-1808929
Revised to 

R4-1809319
	Remaining issues on gap sharing
	NTT DOCOMO INC.

	R4-1809015
	Further discussion on gap sharing
	Huawei, HiSilicon

	R4-1809016
	CR on TS38.133 for gap sharing
	Huawei, HiSilicon


4.2 Proposals summary

	Companies
	Proposals

	Nokia, Nokia Shanghai Bell
	R4-1808778

Proposal 1: MG sharing applies only in MG occasions where there is at least one intra-frequency layer (with gap based measurement) and one inter-frequency or inter-RAT layer with SMTC present in the occasion.

Proposal 2: In a MG occasion where MG sharing applies,

· if X is numerical number (25%, 50% or 75%), all intra-frequency layers (with gap based measurement) will equally share X percent of this MG occasion, and all inter-frequency and inter-RAT layers will equally share (1-X) of this MG occasion; 

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

	MediaTek Inc
	R4-1808925
Proposal 1: RAN4 to decide if gap sharing factors are applied to 

Option 1: only gap occasions that both intra-frequency and inter-frequency/inter-RAT MOs exist, or 

Option 2: all gap occasions.

Proposal 2: RAN4 to clarify that 2 searchers is the baseline to specify the corresponding intra-frequency measurement requirements when serving cells are in both FR1 and FR2.

Proposal 3: The RF constraint needs to be considered when specify the requirements of measurement conducted within the measurement gap: When MG is left for intra-frequency measurement, UE can conduct measurements of intra-frequency with PCell/PSCell and one intra-frequency with SCell simultaneously. However, due to the RF constraint, MG is left for inter-frequency measurement, UE can only conduct measurement of one inter-frequency at a time.



Proposal 4: Tables 1 is used to specify the requirements of Type D measurement 

Table 1: Measurement period for inter-frequency measurement 
(Frequency Range FR1)

DRX cycle

T SSB_measurement_period
No DRX
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DRX cycle≤ 320ms
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DRX cycle>320ms
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Proposal 5: Tables 2 is used to specify the requirements of Type A/B measurement under 1a/1b scenarios and Type C measurement 

Table 2: Measurement period intra-frequency measurement 
(Frequency Range FR1)

DRX cycle

T SSB_measurement_period  

No DRX
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DRX cycle≤ 320ms
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DRX cycle>320ms
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	NTT DOCOMO INC
	R4-1809319
Observation 1:

LTE measurement is more important than NR measurement in some cases such as EN-DC operation since the mobility is served by LTE.

Proposal 1:

The gap sharing scheme for before/after EN-DC is configured should be able to handle priority of LTE measurement appropriately.

Proposal 2:

In case of gap sharing for per-FR gap for FR2, gap sharing scheme should be used to indicate the gap usage ratio between NR intra-frequency measurement with gap and NR inter-frequency measurement as in current specification.

	Huawei, HiSilicon
	R4-1809015
Proposal 1: For equal splitting, the gap sharing factor for each frequency is 100/Ngap_sharing where the Ngap_sharing is the total number of frequencies which participant in the gap sharing.

Ngap_sharing =Nintra-f_sharing+Ninter-f_sharing+ Ninter-RAT_sharing

Proposal 2: When network signals “01”, “10” or “11”, example 1 or example 2 can be used to specify the intra-frequency measurement requirements sharing gaps and inter-frequency/inter-RAT measurements requirements. 




4.3 Discussion:
· Summary of open issues: 

· Assumption for searcher number to specify the corresponding intra-frequency measurement requirements when serving cells are in FR1, FR2 or both FR1 and FR2

· 2

· Others?
· [TBD] searcher(s) for FR2 only 

· [TBD] searcher(s) for FR1/FR2 mixed measurement

Nokia: are measurements out of 24 beams done in the searcher?

QCOM: No. number of searchers vs. number of bands matters.

Intel: maybe Yes  

NTT DCM: prefer Huawei to providing more clarification on the proposal for FR2. 

Huawei: for the mixed FR1/2 case, FR1 can be more important.

E///: agree with DCM’s suggestion.

E///: can be generalized this to all gap based measurement requirements.

MTK: gap based intra-frequency…preclude type D.

Intel: type B can be precluded as well. E.g. different SCS for different CC.

· RF limitation within the measurement gap: 
· For FR1, In case of intra-frequency measurement during MG, UE can conduct measurements of intra-frequency with up to two frequency layers within one MG occasion, including
· Two intra-frequency with PCell and PSCell in NR-NR DC
· One intra-frequency with Pcell/PSCell  and one intra-frequency with Scell 
· Two intra-frequency with Scell
· For per-UE gap configuration, in case of inter-frequency/inter-RAT measurement during MG, UE can only conduct measurement of one inter-frequency/inter-RAT within one MG occasion
E///: what’s the background of the proposals?

MTK:

Nokia: will this be captured in the requirement

MTK: should capture the principle
· Applicability of measurement gap sharing factor:

· Option 1: only gap occasions that both intra-frequency and inter-frequency/inter-RAT Mos exist

· Option 2: all gap occasions
· Option 3: different scaling factor is applied to different carrier types for measurement delay requirements in case of gap sharing.
· In case of gap sharing for per-FR gap for FR2, gap sharing scheme (e.g. gap sharing factor) should be used to indicate the gap usage ratio between NR intra-frequency measurement with gap and NR inter-frequency measurement as in current specification.

· Equal splitting under MG sharing
· Option 1.1: all intra- and inter-frequency and inter-RAT layers, except PCell and PSCell frequency layers, will equally share the 100% of this MG occasion where both intra-frequency and inter-frequency/inter-RAT Mos exist
· Option 1.2: all intra- and inter-frequency and inter-RAT layers will equally share the 100% of this MG occasion where both intra-frequency and inter-frequency/inter-RAT Mos exist

· Option 2: intra- and inter-frequency and inter-RAT measurements will equally share the 100% of this MG occasion where both intra-frequency and inter-frequency/inter-RAT Mos exist

MTK: how to capture the previous agreement that PCell measurement is prioritized over SCell
MTK: if MG is assigned to intra-freq, one searcher will be used for PCell

DCM: equal splitting means all carriers share it equally.

Intel:
· Other sharing factors under MG sharing

· if X is numerical number (25%, 50% or 75%), all intra-frequency layers (with gap based measurement) will equally share X percent of this MG occasion, and all inter-frequency and inter-RAT layers will equally share (1-X) of this MG occasion; 

DCM: it is OK only for per-FR gap for FR2. It should be FFS for per-UE gap and per-FR gap for FR1.

DCM: in ENDC, LTE can be prioritized. For SA case, LTE does not have to be prioritized.

QCOM: keep the solution simple. Treat LTE PCell and NR PCell the same.

Intel: not easy to figure out the prioritization for gap sharing if both PCell and LTE carriers are considered to be prioritized. 

E///: prioritize LTE PCell can mean to prioritize the MO configured by Pcell

DCM: we refer to prioritizing LTE inter-frequency measurement…not LTE intra-frequency

· issues to be clarified:
· how to interpret the sharing factor

· if or not to prioritize LTE carrier

· how to prioritize PCell/PSCell

· Measurement priority between LTE and NR

· The gap sharing scheme for before/after EN-DC is configured should be able to handle priority of LTE measurement appropriately.

· Which CR could be used as baseline:
· Option 1: Nokia CR R4-1808779
· Option 2: Huawei CR R4-1809016
· MediaTek CR R4-1808845 for TS36.133
· Agreeable?

· Need to align with TS38.133 CR?

4.4 Agreements:
· 2 searchers are assumed for FR1 only measurements.
· RF limitation within the measurement gap: 
· For FR1, In case of intra-frequency measurement during MG, UE can conduct measurements of intra-frequency with up to two frequency layers within one MG occasion, including
· One intra-frequency with Pcell/PSCell  and one intra-frequency with Scell 
· Two intra-frequency with Scell

· For per-UE gap configuration, in case of inter-frequency/inter-RAT measurement during MG, UE can only conduct measurement of one inter-frequency/inter-RAT within one MG occasion
· only gap occasions that both intra-frequency and inter-frequency/inter-RAT Mos exist

Open issues:
· definition of scaling factor

· how to handle NR PCell/PSCell measurement prioritization over other intra-frequency measurements

· if or not LTE inter-frequency MO should be prioritized over other MO.

· If Yes, how to prioritize LTE inter-frequency MO over NR PCell/PSCell
