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1 UE measurement capability – MO merging
1.1 Contributions list

	TDoc
	Title
	Source
	AI

	R4-1812135
	On remaining issues for MOs merging
	Intel Corporation
	7.11.2.1

	R4-1812136
	CR on UE measurement capability with MOs configured by MN and SN on TS38.133 (section 9.1.3.2)
	Intel Corporation
	7.11.2.1

	R4-1812137
	CR on UE measurement capability with MOs configured by MN and SN on TS36.133
	Intel Corporation
	7.11.2.1

	R4-1812938
	draftCR on MO merging in TS38.133 (section 9.1.3.2)
	Huawei, HiSilicon
	7.11.2.1

	R4-1812939
	CR on MO merging in TS36.133
	Huawei, HiSilicon
	7.11.2.1

	R4-1812979
	Discussion on remaining issues on MO merging
	Huawei, HiSilicon
	7.11.2.1

	R4-1813204
	CR on how to count carriers in synchronous inter-band EN-DC (38.133)
	Nokia, Nokia Shanghai Bell
	7.11.2

	R4-1813205
	CR on how to count carriers in synchronous inter-band EN-DC (36.133)
	Nokia, Nokia Shanghai Bell
	7.11.2


1.2 Proposals summary
	Companies
	Proposals

	Intel
	R4-1812135
Proposal 1: Two MOs with same SMTC configuration shall be counted as two layers in case of inter-band EN-DC.

Proposal 1a: Two MOs with completely same configurations from MN and SN shall be counted as two layers in case of inter-band EN-DC.

	Huawei, HiSilicon
	R4-1812979
Proposal 1：Two MO can be counted as single layer if the following conditions are satisfied:

-
MN and SN are intra-band, 

-
SFNs and their boundaries are aligned within a tolerance of 33us,

-
SMTC configuration are the same.

Proposal 2：Two MO can be counted as single layer if the following conditions are satisfied:

-
MN and SN are inter-band, 

-
SFNs and their boundaries are aligned within a tolerance of 33us,

-
SMTC configuration are the same.

Proposal 3：Only merging of inter-frequency/inter-RAT MOs are considered.

	Nokia, Nokia Shanghai Bell.
	R4-1813204
When PCell and NR PSCell configure the same NR carrier frequency layer to be monitored by the UE in synchronous intra-band or inter-band EN-DC, this layer shall be counted only once to the total number of effective carrier frequency layers provided that the SFN-s and slot boundaries are aligned, unless the configured NR carrier frequency layers to be monitored have 

-
different subcarrier spacing or 

-
different RSSI measurement resources or

-
different deriveSSB-IndexFromCell indications or

-
different SMTC configurations.


1.3 Discussion:

· Recommended contribution: R4-1812135(Intel); R4-1812979(Huawei, HiSilicon)
· Summary of open issues: 
· Whether two MOs with same SMTC configuration can be counted as two layers in case of inter-band synchronous EN-DC.

· Yes (Intel, Samsung, Qualcomm)

· No (Huawei, Nokia, Ericsson, ZTE)
Huawei/Nokia/Ericsson: possible to compromise
Agreement: define two MOs with same SMTC configuration as two layers in case of inter-band synchronous EN-DC. Related CR needs to be further checked.
· Only merging of inter-frequency/inter-RAT MOs are considered in MO merging requirement?

· Yes (Huawei)

· No 
Define intra-frequency NR MO configured by gNB and NR inter-RAT MO configured by eNB  as two layers in case of intra-band EN-DC
ZTE: is intra-frequency MO and inter-RAT MO at the same frequency.

Huawei: Yes. OK to further check

E///: gap will be configured by eNB
Intel: we should consider the second bullet together with the first one.

Huawei: we had the agreement for intra-band. The main idea is to only merge the inter-frequency NR target considred. We need rewording.
· 
· 
· 
· 
· 
· 
· Revised CR can be based on 
· R4-1812136, R4-1812137 (Intel), or
· R4-1812938, R4-1812939 (Huawei), or

· R4-1813204, R4-1813205 (Nokia)
1.4 Agreements:

2 Measurement gap - Reply LS to RAN2 on gap less measurement (R2-1813278)
2.1 Contributions list
	TDoc
	Title
	Source
	AI

	R4-1812102
	Reply LS on UE capability for the need of measurement gaps in NR standalone
	Ericsson
	7.11.3.1

	R4-1813148
	Discussion related to LS on gap less measurements
	Nokia, Nokia Shanghai Bell
	7.11.3.1

	R4-1813149
	draft LS on gap less measurements
	Nokia, Nokia Shanghai Bell
	7.11.3.1

	R4-1813038
	[DRAFT] LS reply on UE capability for the need of measurement gaps in NR standalone
	Huawei, HiSilicon
	7.11.3.1.3


2.2 Proposals summary

	Companies
	Proposals

	Ericsson
	R4-1812102
RAN4 specifications for interfrequency and interRAT measurements assume as a baseline that gaps are used, except in the aforementioned case 2 which has already been specified and standardised. Therefore, RAN4 does not foresee any problems with the capabilities decisions in RAN2.

	Nokia, Nokia Shanghai Bell
	R4-1813148
RAN4 has discussed the issue at hand and would like to inform RAN2 that gap applicability is described in section 9.1.2 and especially for the EN-DC case table 9.1.2-2: Applicability for Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE, explicitly lists the cases were the UE will and will not need gaps.

RAN4 has also agreed on the basic principle of gap-assisted and non-gap assisted intra-frequency measurements in section 9.2.1:

A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSB are also the same

and

The UE can perform intra-frequency SSB based measurements without measurement gaps if

•
the SSB is completely contained in the active BWP  of the UE, or

•
the active downlink BWP is initial BWP[3].

For intra-frequency SSB based measurements without measurement gaps, UE may cause scheduling restriction as specified in section 9.2.5.3.

All of above agreements on non-gap assisted measurements applies without any need for signaling assistance (except capability signaling for indicating if the UE supports per-FR gaps).

	Huawei, HiSilicon
	R4-1813038
In RAN4 understanding, UE does not require measurement gaps in the following cases:

· Intra-frequency measurement when SSB is completely contained in the active BWP

· Intra-frequency measurement when the active downlink BWP is initial BWP

· If LTE UE (not yet configured with EN-DC) has per-FR measurement capability and it is configured to measure FR2 inter-RAT MO only, gapless measurement is possible. 


2.3 Discussion:

· Recommended contribution: R4-1812102 (Ericsson)
· Summary of open issues: 

· UE does not require measurement gaps in the following cases (merged from Ericsson and Huawei papers):

· Intra-frequency measurement when SSB is completely contained in the active BWP

· Intra-frequency measurement when the active downlink BWP is initial BWP

· The UE supports per FR gaps and there is no serving cell on the corresponding frequency range where measurements objects are configured
· Revised LS can be based on:

· Ericsson LS: R4-1812102
· Nokia LS: R4-1813148
· Huawei LS: R4-1813038
Chairman: based on the discussion in the main session, this topic is deprioritized and will not be discussed in the AH.
2.4 Agreements: 
3 Measurement gap - Gap starting point 

3.1 Contributions list
	TDoc
	Title
	Source
	AI

	R4-1812138
	On starting point to execute the measurement gap
	Intel Corporation
	7.11.3.1.1 

	R4-1812139
	CR on starting point to execute the measurement gap (section 9.1.2)
	Intel Corporation
	7.11.3.1.1 

	R4-1812429
	Discussion on UE measurement gap starting time
	LG Electronics
	7.11.3.1.1 

	R4-1812430
	draft CR on MG starting time
	LG Electronics 
	7.11.3.1.1 

	R4-1812706
	The definition of measurement gap starting point
	NTT DOCOMO, INC.
	7.11.3.1.1 

	R4-1812860
	Discussion on starting point of measurement gap
	ZTE
	7.11.3.1.1 

	R4-1812985
	Measurement gap starting point (section 9.1.2)
	Huawei, HiSilicon
	7.11.3.1.1 

	R4-1812986
	Discussion on measurement gap starting point
	Huawei, HiSilicon
	7.11.3.1.1 

	R4-1813160
	Discussion on Gap Starting Point
	MediaTek inc.
	7.11.3.1.1 


3.2 Proposals summary

	Companies
	Proposals

	Intel Corporation
	R4-1812138
Proposal 1: In EN-DC mode, if per-FR measurement gap for FR2 is configured with MG timing advance of 0ms, this measurement gap for FR2 starts at the end of the latest NR slot occurring immediately before the measurement gap among serving cells slots in FR2.

Proposal 2: In SA mode, if per-UE measurement gap is configured with MG timing advance of 0ms, this measurement gap starts at the end of the latest NR slot occurring immediately before the measurement gap among MCG serving cells slots.

Proposal 3: In SA mode, if per-FR measurement gap for FR1 is configured MG timing advance of 0ms, this measurement gap starts at the end of the latest NR slot occurring immediately before the measurement gap among MCG serving cells slots in FR1.

Proposal 4: In SA mode, if per-FR measurement gap for FR2 is configured MG timing advance of 0ms, this measurement gap starts at the end of the latest NR slot occurring immediately before the measurement gap among MCG serving cells slots in FR2.

Proposal 5: For all the above cases, the measurement gaps starting timing will be advanced accordingly when MG timing advance of 0.5ms or 0.25ms is commanded by network.

	LG Electronics
	R4-1812429
Proposal 1: Starting time of MG which configured with MGTA of 0ms starts at the end of the latest subframe of corresponding serving Cell occurring immediately before the measurement gap.

Proposal 2: Starting time of MG which configured with MGTA of 0.5ms starts at 0.5ms before the end of the latest subframe of corresponding serving Cell occurring immediately before the measurement gap.

Proposal 3: Starting time of MG which configured with MGTA of 0.25ms starts at 0.25ms before the end of the latest subframe of corresponding serving Cell occurring immediately before the measurement gap.

	NTT DOCOMO, INC.
	R4-1812706
Proposal 1:

In case of EN-DC without MGTA, the timing information on target NR cell to be measured, e.g., the slot boundary of NR Cell to be measured or the starting point of configured SMTC window can be used for the measurement gap starting point.
Proposal 2:

In case of EN-DC with MGTA, the timing information on target NR cell to be measured should be used for the measurement gap starting point.
Proposal 3:

When EN-DC is not configured and UE performs NR inter-RAT measurement with measurement gap with MGTA, the same principle as proposal 2 can be reused.
Proposal 4:

In case of SA, basically the same principle as proposal 2 can be reused regardless of whether MGTA is configured or not. 
Proposal 5:

In case that SA UE performs LTE inter-RAT measurement, the timing on NR PCell can be used.
Observation 1:

In case that the SCS of NR PSCell is 15kHz SCS and MGTA is configured, the impact would be negligible since the interruption on SCG has already defined, i.e., UE cannot transmit or received any data in the slots or subframes including measurement gap starting and ending points [2].

	ZTE
	R4-1812860
Proposal 1: For EN-DC, if per-FR measurement gap for FR2 is configured with MG timing advance of 0ms, this measurement gap for FR2 starts at the end of the latest subframe occurring immediately before the measurement gap among FR2 serving cells subframes in FR2.

Proposal 2: For EN-DC, if per-UE measurement gap is configured with MG timing advance of 0.5ms, the measurement gap starts at time 0.5ms advanced to latest LTE subframe occurring immediately before the configured measurement gap among MCG serving cells subframes.

If per-FR measurenet gap for FR1 is configured with MG timing advance of 0.5ms, the measurement gap starts at time 0.5ms advanced to latest LTE subframe occurring immediately before the configured measurement gap among MCG serving cells subframes in FR1. 

If per-FR measurement gap for FR2 is configured with MG timing advance of 0.25ms, the measurement gap for FR2 starts at time 0.25ms advanced to the latest subframe occurring immediately before the configured measurement gap among serving cells in FR2.

Proposal 3: for SA, if per-UE measurement gap is configured with MG timing advance of 0ms, the measurement gap starts at the end of the latest subframe occurring immediately before the measurement gap among serving cells subframes.

If per-FR measurement gap for FR1 is configured with MG timing advance of 0ms, the measurement gap for FR1 starts at the end of the latest subframe occurring immediately before the measurement gap among serving cells subframes in FR1. 

If per-FR measurenet gap for FR2 is configured with MG timing advance of 0ms, this measurement gap for FR2 starts at the end of the latest subframe of a serving cell occurring immediately before the measurement gap among serving cells subframes in FR2.

Proposal 4: For SA, if per-UE measurement gap is configured with MG timing advance of 0.5ms, the measurement gap starts at time 0.5ms advanced to the latest subframe occurring immediately before the configured measurement gap among serving cells subframes.

If per-FR measurenet gap for FR1 is configured with MG timing advance of 0.5ms, the measurement gap for FR1 starts at time 0.5ms advanced to the latest subframe occurring immediately before the configured measurement gap among serving cells subframes in FR1. 

If per-FR measurenet gap for FR2 is configured with MG timing advance of 0.25ms, this measurement gap for FR2 starts at time 0.25ms advanced to the latest subframe occurring immediately before the configured measurement gap among serving cells subframes in FR2.

	Huawei, HiSilicon
	R4-1812986
Proposal 1: UE should be allowed to use DL timing when determining the MG starting point, regardless of whether the last symbol in the subframe immediately before the MG is UL or DL.

Proposal 2: For MG configured by an NR cell, the MG starting point is defined as the end of the latest subframe occurring immediately before MG.

Proposal 3: When MGTA is applied, the MG starting point is 0.5ms or 0.25ms earlier than the end of the latest subframe occurring immediately before MG.

	MediaTek inc.
	R4-1813160
Observation 1: The maximum TA in NR could be up to 2 slots.

Observation 2: When gap starting time aligns with a DL slot, if network can correctly know the absolute amount of accumulated TA of UE, then it could be possible to set up some rule on which slots UE should or should not drop. Otherwise, network has no idea which slot UE will drop.

Proposal 1: Directly apply MGTA to the gap starting time.

Proposal 2: RAN4 to study if network can correctly know the absolute amount of accumulated TA of UE.

Proposal 3: If network cannot correctly know the absolute amount of accumulated TA of UE, always assume the gap starting time aligns with (virtual) DL slot boundary

Proposal 4: The rule to decide UE behavior before and after measurement can does not depends on the SMTC durations.


3.3 Discussion:

· Recommended contribution: R4-1812138 (Intel), R4-1812429 (Nokia)

· Summary of open issues: 

· Subframe boundary or slot boundary shall be used for MG gap definition in SA mode or for NR serving cells in FR2 EN-DC mode?
· Option 1: Subframe boundary 

· Option 2: Slot boundary 
· Main session Agreement: Subframe boundary is used for MG gap definition in SA mode or for NR serving cells in FR2 EN-DC mode
· DL timing (real or virtual DL slot/subframe boundary) is used for decide the MG starting point

· Yes

· No
· Main session Agreement: Use the DL timing to decide the MG starting point.
· In case of MGTA=0ms,  check the following statements for the MG starting point definition:

a) In EN-DC mode, if per-FR measurement gap for FR2 is configured with MG timing advance of 0ms, this measurement gap for FR2 starts at the end of the latest NR subframe occurring immediately before the measurement gap among serving cellssubframes in FR2.

b) In SA mode, if per-UE measurement gap is configured with MG timing advance of 0ms, this measurement gap starts at the end of the latest NR subframe occurring immediately before the measurement gap among MCG serving cells subframe.

c) In SA mode, if per-FR measurement gap for FR1 is configured MG timing advance of 0ms, this measurement gap starts at the end of the latest NR slot occurring immediately before the measurement gap among MCG serving cells subframe in FR1.

d) In SA mode, if per-FR measurement gap for FR2 is configured MG timing advance of 0ms, this measurement gap starts at the end of the latest NR slot occurring immediately before the measurement gap among MCG serving cells subframe in FR2.

· In case of MGTA=0.5ms or 0.25ms,  

· For all the above cases (a)~(d), the measurement gaps starting timing will be advanced by the MGTA accordingly

· Revised CR can be based on:

· Intel CR: R4-1812139, or
· LGE CR: R4-1812430, or
· Huawei CR: R4-1812985
· ENDC:
If per-UE measurement gap is configured with MG timing advance of  TMG ms, a measurement gap starts at time TMG ms advanced to the end of the latest EUTRA subframe occurring immediately before the configured measurement gap among MCG serving cells subframes.
If per-FR measurenet gap for FR1 is configured with MG timing advance of TMG ms, this measurement gap for FR1 starts at time TMG ms advanced to the end of the latest EUTRA subframe occurring immediately before the configured measurement gap among MCG serving cells subframes in FR1. 
If per-FR measurenet gap for FR2 is configured with MG timing advance of Tmg ms, this measurement gap for FR2 starts at time TMG ms advanced to the latest serving cell subframe occurring immediately before the configured measurement gap among serving cells subframes in FR2. 
TMG is the timing advance value provided in mgta addcording [2]
3.4 Agreements:

4 Measurement gap – UE behaviour on slot before or after measurement gap 

4.1 Contributions list
	TDoc
	Title
	Source
	AI

	R4-1812431
	Discussion on UE behavior in the slot immediately before/after measurement gap
	LG Electronics
	7.11.3.1.2

	R4-1812432
	draft CR on UE behavior in the slot immediately before/after measurement gap
	LG Electronics
	7.11.3.1.2

	R4-1812442
	Measurement Gap Timing
	Qualcomm Incorporated
	7.11.3.1.2

	R4-1812857
	Draft CR to 38.133 on UE behaviour before and after measurement gap (section 9.1.2)
	ZTE
	7.11.3.1.2

	R4-1812858
	Draft CR to 38.133 on measurement gap and interruption time (section 9.1.2)
	ZTE
	7.11.3.1.2

	R4-1812859
	Discussion on UE behaviour before and after measurement gap
	ZTE
	7.11.3.1.2

	R4-1812987
	UE UL transmission after measurement gap (section 9.1.2)
	Huawei, HiSilicon
	7.11.3.1.2

	R4-1812988
	Discussion on UE behavior before and after measurement gap
	Huawei, HiSilicon
	7.11.3.1.2

	R4-1813427
	On UE behaviour before and after measurement gap
	Ericsson
	7.11.3.1.2

	R4-1813428
	DraftCR 38.133 UE behaviour before and after measurement gap
	Ericsson
	7.11.3.1.2

	R4-1813160
	Discussion on Gap Starting Point
	MediaTek inc.
	7.11.3.1.1 


4.2 Proposals summary

	Companies
	Proposals

	LG Electronics Inc.
	R4-1812431
Proposal 1: Specify the requirement for UE behavior on corresponding Cell after/before MG.

Proposal 2: Specify the requirement for UE behavior after/before MG with following sentences.

In the slot occurring immediately before the measurement gap, if measurement gap timing advance is configured with 0ms then:
-
the UE shall transmit data or

-    the UE is required to conduct reception of data 

In the slot occurring immediately after the measurement gap, if measurement gap timing advance is configured with 0ms :
-   if the following condition is met then the UE shall transmit data:

-
first symbol in the slot is DL symbol for NR-TDD 

-   if the following condition is met it is up to UE implementation whether or not the UE can transmit:

-
first symbol in the slot is UL symbol for NR-TDD

-   otherwise the UE shall not transmit any data

-   the UE is required to conduct reception of data
In the slot occurring immediately before the measurement gap, if measurement gap timing advance is configured with 0.5ms or 0.25ms then:
-
if the following condition is met then the UE shall transmit data:

-
for NR-TDD:

- SCS of 30kHz, 60kHz and 120kHz  

- last UL symbol in the slot is not overlapped with the MG
- for NR-FDD:

- SCS of 30kHz and 60kHz  

-   otherwise the UE shall not transmit data

-  if the following condition is met then the UE is required to conduct reception of data:

-
for NR-TDD:

- SCS of 30kHz, 60kHz and 120kHz  

- last DL symbol in the slot is not overlapped with the MG
- for NR-FDD:

- SCS of 30kHz and 60kHz  

-   otherwise the UE is not required to conduct reception of data
In the slot occurring immediately after the measurement gap, if measurement gap timing advance is configured with 0.5ms or 0.25ms then:
-
if the following condition is met then the UE shall transmit data:

-
for NR-TDD or

- for NR-FDD with SCS of 15kHz

-   otherwise the UE shall not transmit any data

-   the UE is required to conduct reception of data


	Qualcomm Incorporated
	R4-1812442
In the uplink subframe occurring immediately after the measurement gap,
-     if the following conditions are met then it is up to UE implementation whether or not the UE can transmit data/control:
-     all the serving cells are NR or E-UTRAN TDD(in case of EN-DC or NE-DC);

-     if the subframe occurring immediately before the measurement gap is an uplink subframe.

-     Otherwise the UE shall not transmit any data/control.

	ZTE
	R4-1812859
Proposal 1: Interruption requirements is to allow usage of symbols not overlapped with measurement gap in slot which is partially overlapped with measurement gap.

Proposal 2: UE shall be able to conduct reception on DL symbols occurring immediately before the starting point of measurement gap. 

Proposal 3: UE shall be able to transmit data on UL symbols occurring immediately before the starting point of measurement gap. 

Proposal 4: UE shall be able to conduct reception on DL symbols occurring immediately after the measurement gap. 

Proposal 5: UE shall be able to transmit data on UL symbols occurring immediately after the measurement gap if the following conditions are met.


-
all the serving cells belong to NR TDD;


-
if the symbol occurring immediately before the measurement gap is an uplink symbol.

-
Otherwise the UE shall not transmit any data.

	Huawei, HiSilicon
	R4-1812988
Proposal 1: There is no impact to the data scheduling in the slot immediately before MG. 

Proposal 2: RAN4 should define the absolute time between the end of the MG and the point when UE can transmit in UL, assuming UE follows DL timing for MG.

	Ericsson
	R4-1813427
Observation 1: An increase in scheduling opportunities of up to 17% is achieved by allowing the UE to receive and/or transmit in partially overlapped slots at the beginning and end of measurement gaps.

Proposal 1: In a slot that is partially overlapped by a measurement gap, the UE shall carry out actions associated with reception and/or transmission of channels and signals whose time domain resource allocations are comprised in the non-overlapped part of the slot.

	MediaTek inc.
	R4-1813160
Observation 1: The maximum TA in NR could be up to 2 slots.

Observation 2: When gap starting time aligns with a DL slot, if network can correctly know the absolute amount of accumulated TA of UE, then it could be possible to set up some rule on which slots UE should or should not drop. Otherwise, network has no idea which slot UE will drop.

Proposal 4: The rule to decide UE behavior before and after measurement can does not depends on the SMTC durations.


4.3 Discussion:
· Recommended contribution: R4-1812431 (LGE), R4-1812442 (Qualcomm)

· Summary of open issues: 

· Necessity to specify UE behavior before MG?

· Option 1: No, there is no impact to the data scheduling in the slot immediately before MG 
· Option 2: Yes, from LGE proposal,
	In the slot occurring immediately before the measurement gap, if measurement gap timing advance is configured with 0ms then:
-
the UE shall transmit data or

-    the UE is required to conduct reception of data 

In the slot occurring immediately before the measurement gap, if measurement gap timing advance is configured with 0.5ms or 0.25ms then:
-
if the following condition is met then the UE shall transmit data:

-
for NR-TDD:

- SCS of 30kHz, 60kHz and 120kHz  

- last UL symbol in the slot is not overlapped with the MG
- for NR-FDD:

- SCS of 30kHz and 60kHz  

-   otherwise the UE shall not transmit data

-  if the following condition is met then the UE is required to conduct reception of data:

-
for NR-TDD:

- SCS of 30kHz, 60kHz and 120kHz  

- last DL symbol in the slot is not overlapped with the MG
- for NR-FDD:

- SCS of 30kHz and 60kHz  

-   otherwise the UE is not required to conduct reception of data


· Option 3: Yes, from Ericsson proposal,

	In a slot that is partially overlapped by a measurement gap, the UE shall carry out actions associated with reception and/or transmission of channels and signals whose time domain resource allocations are comprised in the non-overlapped part of the slot.


ZTE: we have similar proposal as Ericsson
Intel: how NW can get the timing information in ENDC timely? Depending on the level of overlapping, UE behavior can be different.

E///: MGTA is aware as NW at least.
Huawei: we have had agreement to define the subframe which is partially overlapped with MG as interruption. Why we need to revisit this.
Intel: it can be complicated if we define this in symbol level.
ZTE:the agreement in RAN4#88 is UE should be able to transmit and receive the symbol which is not overlapped with MG. 

E///: with measurement configuration, UE should be easily identify what can do. It is not in a dynamic way.

LGE: WF in RAN4#88 has clearly defined UE behavior.

Huawei: the key point is how to define the slot before the MG, e.g. fully non-overlapped or partially overlapped.  We have agreement in the last meeting that only fully non-overlapped slot can be considered as “the slot before MG”
LG: we’d better to clarify the meaning of interruption slot.``
Slot before MG: the slot which is immediately before MG and fully non-overlapped with MG 
Slot after MG: the slot which is immediately after MG and fully non-overlapped with MG 
When MGTA is 0.5ms or 0.25ms
Partially overlapped slot before MG: the slot after the “slot before MG” and partially overlapped with MG
Partially overlapped slot after MG: the slot before the “slot after MG” and partially overlapped with MG
Agreement: UE will drop the partially overlapped slot before and after MG.

During interruption slot, UE 
· is not required to receive data and conduct reception/transmission from/to the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and NR serving cells for NSA 
· is not required to receive dataconduct reception/transimssion from/to the corresponding NR serving cells for SA]
Chairman: In Table 9.1.2-4 of 38.133, the interruption has been clearly defined in case of MGTV is not zero.
E///:for SCS=15kHz and MGTA=0.5ms, we would like to allow UE to use the half slot before and after MG for DL. For UL, we would like to allow UE to use the half slot before MG.  our primary concern is sync case.
ZTE: for SA and sync ENDC for 15kHz and MGTA=0.5ms, UE should be able to transmit and receive in the half slot before MG and conduct reception in the half slot after MG. it is up to UE’s implementation to use the half slot after MG for UL transmission.
· UE behavior after MG

· Tentative summary (based on following option 1~5):

· The requirement shall be defined in terms of symbol/slot/subframe?

· Reception on DL symbol/slot/subframes occurring immediately after the measurement gap. 
· Which option shall be adopted?
· Transmission on UL symbol/slot/subframes occurring immediately after the measurement gap. 
· Which option shall be adopted?
· Option 1: from LGE

	In the slot occurring immediately after the measurement gap, if measurement gap timing advance is configured with 0ms :
-   if the following condition is met then the UE shall transmit data:

-
first symbol in the slot is DL symbol for NR-TDD 

-   if the following condition is met it is up to UE implementation whether or not the UE can transmit:

-
first symbol in the slot is UL symbol for NR-TDD

-   otherwise the UE shall not transmit any data

-   the UE is required to conduct reception of data
In the slot occurring immediately after the measurement gap, if measurement gap timing advance is configured with 0.5ms or 0.25ms then:
-
if the following condition is met then the UE shall transmit data:

-
for NR-TDD or

- for NR-FDD with SCS of 15kHz

-   otherwise the UE shall not transmit any data

-   the UE is required to conduct reception of data


· Option 2: from Qualcomm

	In the uplink subframe occurring immediately after the measurement gap,
-     if the following conditions are met then it is up to UE implementation whether or not the UE can transmit data/control:
-     all the serving cells are NR or E-UTRAN TDD(in case of EN-DC or NE-DC);

-     if the subframe occurring immediately before the measurement gap is an uplink subframe.

-     Otherwise the UE shall not transmit any data/control.


· Option 3: from ZTE

	UE shall be able to conduct reception on DL symbols occurring immediately after the measurement gap. 

UE shall be able to transmit data on UL symbols occurring immediately after the measurement gap if the following conditions are met.


-
all the serving cells belong to NR TDD;


-
if the symbol occurring immediately before the measurement gap is an uplink symbol.

-
Otherwise the UE shall not transmit any data.


· Option 4: from Huawei

	RAN4 should define the absolute time between the end of the MG and the point when UE can transmit in UL, assuming UE follows DL timing for MG.


· Option 5: from Ericsson

	In a slot that is partially overlapped by a measurement gap, the UE shall carry out actions associated with reception and/or transmission of channels and signals whose time domain resource allocations are comprised in the non-overlapped part of the slot.


4.4 Agreements:

5 Measurement gap - Extension of MG applicability  

5.1 Contributions list
	TDoc
	Title
	Source
	AI

	R4-1812097
	Extension of measurement gap applicability
	Ericsson
	7.11.3.1.3

	R4-1812561
	Draft CR for 36.133 on E-UTRAN measurement to support gap pattern 4~11
	CMCC
	7.11.3.1.3

	R4-1812562
	Draft CR for 38.133 on applicability for Gap Pattern Configurations
	CMCC
	7.11.3.1.3

	R4-1812563
	Draft CR for 38.133 on inter-RAT measurement to support gap pattern 4~11
	CMCC
	7.11.3.1.3

	R4-1812565
	LS to RAN2 on measurement gap applicability
	CMCC
	7.11.3.1.3

	R4-1812566
	Further discussion on the applicability for gap pattern configuration
	CMCC
	7.11.3.1.3


5.2 Proposals summary

	Companies
	Proposals

	Ericsson
	R4-1812097
Proposal 1: Gap pattern ID=4 applicability may be extended to be used to measure LTE measurement objects, and the same LTE measurement delay is specified as for gap pattern 0

Proposal 2: Gap pattern ID=5, 9 and 11 applicability is not extended

Proposal 3: LTE PSS/SSS search window with MGL=4ms is the same as MGL=3ms

Taking proposals 1-3 together, the following LTE requirements reuse can be envisaged

Gap Pattern Id

Measurement Gap Length (MGL, ms)

Measurement Gap Repetition Period

(MGRP, ms)

Extend

LTE requirements

Support by UE without support for shortMeasurementGap-r14

0

6

40

N/A

Already specified

Yes

1

6

80

N/A

Already specified

Yes

2
3
40
N/A

Already specified
No

3
3
80
N/A

Already specified
No

4

6

20

Yes

Same as for gap pattern 0 (proposal 1)

Yes

5

6

160

No

Not proposed to be specified (proposal 2)

N/A

6

4

20
Yes
Same as for gap pattern 2 (proposal 1, proposal 3)

No

7

4

40
Yes
Same as for gap pattern 2 (proposal 3)

No

8

4

80

Yes
Same as for gap pattern 3 (proposal 3)
No

9

4

160

No

Not proposed to be specified (proposal 2)

N/A

10

3

20
Yes
Same as for gap pattern 2

No

11

3

160

No

Not proposed to be specified

N/A



	CMCC
	R4-1812566
Observation 1: Inter-RAT mobility plays an important role in the first stage of 5G deployment.

Observation 2: according to current applicability for gap pattern configuration, only gap pattern 0~3 can be used if the target MO includes LTE frequency.

Observation 3: the current applicability for gap pattern configuration of inter-RAT measurement limits the gain of the multiple gap patterns for NR measurement.  

Proposal 1: for NR, it is proposed to apply gap pattern 0~11 to the scenario that LTE measurement is included.

Observation 4: for the gap pattern with 6ms MGL (gap pattern 4 and gap pattern 5), since the MGL is 6ms, there is no need to introduce capability signaling for this two gap patterns.  

Proposal 2: the signaling designed for gap pattern 2 and 3 can be reused for gap pattern 6~11.

Proposal 3: the E-UTRAN measurement requirements corresponding to additional gap patterns with MGRP = 20ms and MGRP = 40ms, the current requirements corresponding to gap patterns with MGRP = 40ms can be reused. The E-UTRAN measurement requirements corresponding to additional gap patterns with MGRP = 80ms, the current requirements corresponding to gap patterns with MGRP = 80ms can be reused. The suggested revision is shown in the above Table1and Table2.

Proposal 4: for gap patterns with MGRP = 160ms, it is proposed to specify new E-UTRAN measurement requirements. And how to specify the requirements can be further studied.


5.3 Discussion:
· Recommended contribution: R4-1812097 (Ericsson), R4-1812566 (CMCC)
· Summary of open issues (summary table from Ericsson paper):
	Gap Pattern Id
	MGL, ms
	MGRP, ms
	Extend or not
	LTE requirements
	Support by UE without support for shortMeasurementGap-r14

	0
	6
	40
	N/A
	Already specified
	Yes

	1
	6
	80
	N/A
	Already specified
	Yes

	2
	3
	40
	N/A
	Already specified
	No

	3
	3
	80
	N/A
	Already specified
	No

	4
	6
	20
	?
	?
	?

	5
	6
	160
	?
	?
	?

	6
	4
	20
	?
	?
	?

	7
	4
	40
	?
	?
	?

	8
	4
	80
	?
	?
	?

	9
	4
	160
	?
	?
	?

	10
	3
	20
	?
	?
	?

	11
	3
	160
	?
	?
	?


Main session Agreement:
· The gap pattern #4, #6~#8 and #10 with MGRP of 20ms and 40ms can also be used when MO includes the LTE + NR measurement.

· The E-UTRAN measurement requirements corresponding to additional gap patterns with MGRP = 20ms and MGRP = 40ms, the current requirements corresponding to gap patterns with MGRP = 40ms can be reused. The E-UTRAN measurement requirements corresponding to additional gap patterns with MGRP = 80ms, the current requirements corresponding to gap patterns with MGRP = 80ms can be reused.

· For gap pattern with shorter MGL, the capability signaling designed for gap pattern #2 and #3 can be reused.
