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Introduction 
This is the ad-hoc minutes for ad-hoc session for NR and MR-DC measurement gaps and measurements without gaps WI.
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Inter-RAT measurement without gap
Sub-topic 2-4 Measurement reporting period requirements
	Using scenarios 
	Capability indications
	New RRM requirements needed
	Notes

	Case a-1: 
Inter-RAT NR wo gap because of the vacant RF chain available
	“gap”
	No
	The existing requirements in TS36.133 8.1.2.4.21&22 can be applied

	
	“no gap but interruption allowed”
	Yes 
	To be defined in TS36.133

	
	“no gap no interruption”
	Yes. 
	To be defined in TS36.133

	Case b-1: 
Inter-RAT LTE wo gap because of the vacant RF chain available
	“gap”
	No
	The existing requirements in TS38.133 9.4.2&9.4.3 can be applied 

	
	“ncsg” 
	No. 
	the existing requirements in TS38.133 9.4.2&9.4.3 can be reused. 

	
	“nogap-noncsg”
	Yes
	To be defined in TS38.133

	Case b-2: 
Inter-RAT LTE wo gap because the easurement reference signal can be contained within UE’s active BWP
	“gap”[TBD] 
	No
	The existing requirements in TS38.133 9.4.2&9.4.3 can be applied

	
	“no gap but interruption allowed” [TBD]
	TBC
(Depending on issue 2-2-2)
	

	
	“no gap” [TBD]
	Yes
	To be defined in TS38.133



Issue 2-4-1: Overlap between Effective measurement window and SMTC/SSB
· Proposals
· Option 1: when EMW is configured overlapped with SMTC or SSB, SMTC/SSB will be dropped by the UE. 
· Option 2: when EMW is configured overlapped with SMTC/SSB/CSI-RS measurement, inter-RAT LTE meas will be dropped
· Option 3: Do not specify UE behavior. If there is overlapped, then it is up to UE implementation whether to measure LTE-CRS.
· Recommended WF
· Discuss upon options.
Discussions
E///: Option 2. It is simple. Concern on Option 3 on NW scheduling. 
MTK: both options are fine to us. Option 1 has impact to existing L1/3 meas req. Option 2 only impact the new EMW req.
ZTE: Option 2. 
Xiaomi: which inter-RAT is considered here? 
Nokia: Option 2.
QC: all are NW configured parameters. NW can avoid collision. Collision should be concern case. 
HW: Why we need to drop? Related to s scheduling restriction.

Tentative agreements
For case b-2, when EMW is configured overlapped with SMTC/SSB/CSI-RS measurement with scheduling restrictions, inter-RAT LTE measurement will be dropped.

Issue 2-4-1a: Overlap between Effective measurement window and MG
· Proposals
· Option 1: when EMW is partially overlapped with MG, the EMW occasion colliding with MG will be dropped.
· Recommended WF
· Discuss upon the option.
Discussions
E///: we need clarification on overlapping
Ad hoc chair: the priority seems to be “MG > intra-freq SMTC > EMW”

Tentative agreements
For case b-1 and b-2, 
· when EMW is partially overlapped with MG (EMW periodicity < MGRP), the EMW occasion colliding physically with MG will be dropped.
· Note: The proximity rule in Rel-17 does not apply in this case
· FFS: when EMW is fully overlapped with MG


Issue 2-4-1b: Where to perform Inter-RAT LTE measurement causing scheduling restriction 
· Proposals
· Option 1: 
· In EMW, if EMW is configured and not fully overlapped with MG
· In MG, if MG is configured, and EMW is configured and fully overlapped with MG, or EMW is not configured
· No requirements for the measurement apply if neither EMW or MG is configured.
· Recommended WF
· Discuss upon the option.
Discussions

Tentative agreements


Issue 2-4-2: Effective measurement window Configuration
· Proposals
· Option 1: 
· Table 1: Effective measurement window configuration and minimum available time
	Effective measurement window (EMW) Id
	Measurement Duration (MD, ms)
	Measurement Period
(MP, ms)
	Minimum available time for inter-RAT LTE measurements during 480 ms period
(Tinter1, ms)

	0
	5
	40
	60

	1
	5
	80
	30



· Option 2: RAN4 to additionally introduce the effective measurement window duration 2ms with periodicity 40ms, 80ms.
· Option 3: 20ms periodicity should be considered for effective measurement window and 2ms duration should be considered for effective measurement window.
· Option 4: 
· Table 1: Minimum available time for inter-RAT measurements when effective measurement window is configured
	EMW Pattern Id
	EMW Length (EMWL, ms)
	EMW Repetition Period
(EMWRP, ms)
	Minimum available time for inter-RAT measurements during 480 ms period
(TinterEMW, ms)

	0
	6
	40
	60

	1
	6
	80
	30

	2
	3
	40
	24Note 1

	3
	3
	80
	12Note 1

	4
	4
	40
	36 Note 1

	5
	4
	80
	18Note 1

	NOTE 1:	When determining UE requirements using TinterEMW for pattern IDs 2, 3, 4, 5, TinterEMW = 60 for pattern IDs 2, 4, and TinterEMW = 30 for pattern IDs 3 and 5 shall be used.




· Recommended WF
· Discuss based on Option 1 and 4 about EMW config together with Tinter values.
Discussions
Intel: we can start from Option 1 and discuss whether to add 2ms duration
Nokia: Option 4 can be considered. At least we can have Option 1 in this release. 
E///: Support to have 2ms to have some differentiation to MG.
QC: Concern on short duration. 2ms may not cover PBCH.
E///: 2ms is supported in LTE.
Ad hoc chair: can we agree 2ms as optional to UE?
Xiaomi: 2ms can be used if there is no need to detect PSS/SSS. It is up to NW.
Vivo: same as QC
Moderator: Option 1 was agreed in last meeting

Tentative agreements
FFS RAN4 to additionally introduce the effective measurement window duration 2ms with periodicity 40ms, 80ms.
· FFS whether UE capability is needed or re-use the legacy LTE capability
· FFS this applies to the condition that UE does not need to detect PSS/SSS


Issue 2-3-1: searcher limitation
· Proposals
· Option 1: Inter-RAT LTE measurement without gap (case b-2) can be performed in parallel with NR measurement without searcher limitation.
· Option 2: Performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported.
· Recommended WF
· Agree on option 2.
Discussions
ZTE: We have concern to Option 2.
CMCC: Concern on case b-1 where UE has idle RF chain.

Tentative agreements
For Case b-2, performing inter-RAT measurement and NR measurements in parallel without searcher limitation is NOT supported in Rel-18.
· FFS whether to apply the same limitation to case b-1


Issue 2-4-3: Scaling factor for case a-1
· Proposals
· Option 1: Update Nfreq to cover the inter-RAT NR MOs with no measurement gap.
· Option 2: For case a-1, RAN4 to follow the inter-RAT NR measurement in LTE to introduce the multiple frequency layers scaling factor Nfreq,NeedForGaps_interrupt and Nfreq,NeedForGaps_no_interrupt.
· Nfreq,NeedForGaps_interrupt is the total number of monitored inter-RAT NR carriers which belongs to the bands where UE reports ‘no gap with interruption’ in NeedForGaps;
· Nfreq,NeedForGaps_no_interrupt is the total number of monitored inter-RAT NR carriers which belongs to the bands where UE reports ‘no gap no interruption’ in NeedForGaps
· Option 3: 
· CSSF is replaced by the Nfreq which is the number of inter-frequency and inter-RAT carriers
· Klayer1_measurement is removed
· Recommended WF
· Discuss upon options.
Discussions
Intel: Option 1
MTK: This is very similar to NFG. 
Intel: No. This is from LTE to measure NR. 
Nokia: Option 1
HW: K_layer_1 is only for FR2. Here we focus on FR1

Tentative agreements
Update Nfreq to cover the inter-RAT NR MOs (with and without interruption) with no measurement gap
· Klayer1_measurement is removed
· Detail wording can be discussed in CR drafting


Issue 2-4-34: Scaling factor for case b-1 and b-2
· Proposals
· Option 1: Update CSSFinterRAT = CSSFouside_gap,i to take the inter-RAT LTE MOs with no measurement gap in to consideration.
· Option 2:
· In case b-1, RAN4 to define CSSF_(interRAT,gapless) equaling CSSF_(outside_gap) which additionally includes the number of inter-RAT LTE gapless measurement MOs
· In case b-2, RAN4 to define CSSF_(interRAT,gapless) which equals the number of configured inter-RAT LTE MOs within the active NR BWP
· Option 3: CSSFinterRAT is defined as CSSF outside MG, and inter-RAT carriers measured without MG are counted in CSSF outside MG
· Recommended WF
· Discuss upon options.
Discussions

Tentative agreements

Sub-topic 2-1 Power imbalance
Issue 2-1-1: power imbalance between LTE neighbouring cell and NR serving cell for case b-2
· Proposals
· Option 1: 6dB restriction.
· Option 1a: Define a side condition of SSB Ês/Iot in clause B.2.x in the same manner as for intra-f and inter-f from clauses B.2.2/3.
· Option 2: No restriction.
· Option 2a: No restriction in the requirements. In the test case, the power difference between the NR serving cell and LTE target cell is no larger than 3dB.
· Recommended WF
· Agree on option 2.
Discussions
MTK: Support Option 1a. 
Ad hoc chair: can we postpone this to perf part?
Nokia: Concern on Option 1.
E///: no restriction on power imbalance and further discuss the side condition in perf part.

Tentative agreements
For case b-2, no restriction on power imbalance in core requirement and further discuss the side condition in perf part


Sub-topic 2-2 Scheduling restriction
Issue 2-2-1: Scheduling restriction due to mixed numerology for case b-2
· Proposals
· Option 1: The scheduling restriction shall be defined for inter-RAT LTE measurement case b-2 with mixed numerology, -- serving cell and target MO have mixed SCS and they are in the same band, and UE does not support mixed SCS between serving cell and target MO.
· Option 1a: The scheduling restriction shall be defined for inter-RAT LTE measurement case b-1 and b-2 with mixed numerology, -- serving cell and target MO have mixed SCS and they are in the same band, and UE does not support mixed SCS between serving cell and target MO.
· Option 2: A new UE capability to support mix-numerology scheduling restriction for inter-RAT LTE measurement and NR data reception with 30KHz can be introduced.
· Option 3: RAN4 does not need to define scheduling restriction due to mixed numerology and simultaneous TxRx at least for DSS scenario in case b-2.
· Recommended WF
· Agree on option 1 and discuss option 2
Discussions
QC: DSS has no mix-numerology. CRS-IM is the only possible scenario. We already have UE capability in Rel-17. We do not have such a scenario in Rel-17.
Intel: We have scenario of mix-numerology where CRS-IM was introduced for.
Tentative agreements


Issue 2-2-2: Scheduling restriction when UE does not support simultaneous Tx and Rx on the serving cell and target band  
· Proposals
· Option 1: Specify scheduling restriction.
· Recommended WF
· Discuss upon option 1.
Discussions

Tentative agreements

Sub-topic 2-5 UE capabilities
Issue 2-5-1: Reporting of UE capability interRAT-NeedForIntrNR-r18 
· Proposals
· Option 1: Reporting of interRAT-NeedForIntrNR-r18 capability should be done based on network request.
· Option 2: Do not further discuss this issue.
· Recommended WF
· Discuss the proposals.
Discussions

Tentative agreements

Issue 2-5-2: Introduction of new UE capabilities for supporting EMW 
· Proposals
· Option 1: Yes for case b-1.
· Option 2: No.
· Recommended WF
· Discuss the proposals.

Discussions

Tentative agreements


Issue 2-5-3: Introduction of new UE capabilities for supporting mixed numerologies between NR and LTE 
· Proposals
· Option 1: Yes, a new UE capability to support mix-numerology scheduling restriction for inter-RAT LTE measurement and NR data reception with 30KHz is introduced.
· Option 2: RAN4 does not need to define scheduling restriction due to mixed numerology at least for DSS scenario in case b-2.
· Recommended WF
· Agree on option 1 and discuss the details about the capability.

Discussions

Tentative agreements



Sub-topic 1-1 General definitions
Issue 1-1-1: Tcycle definition on a certain configured carrier i: lower bound 80ms. 
· Background
· Tcycle is used for interruption requirements specification implementation.
· The UE is allowed to cause a certain interruption length every Tcycle period.
· Interruption requirements are specified per serving cell/per UE not per MO or per frequency layer.
· Agreements
· Tcycle per MO/frequency layer is the same as UE measurement cycle.
· Agreements
· Scaling factor to derive UE measurement period.
· Use CSSF within gap to scale the configured SMTC period value when MG is configured and SMTC partially or fully overlaps with MG.
· Use CSSF outside gap to scale the configured SMTC period value when MG is configured and SMTC does not overlap with MG.
· FFS for scaling factor when MG is not configured.
· Proposals
· Option 1: Tcycle,i = scaling factors * max (80ms, SMTC period).
· Option 2: Tcycle,i = max (80ms, scaling factors * SMTC period).
· Option 3: Tcycle = max(80ms, SMTCmin), where SMTCmin is smallest SMTC among multiple MO/frequency layers. 
· Recommended WF
· Discuss upon option 2.
Discussions

Tentative agreements

Issue 1-1-2: Scaling factor definition when measurement gap is not configured 
· Background
· Agreements
· All NFG measurements with interruptions are carried within the MG(s), when MGs are configured and SMTC partially or fully overlaps with MG(s).
· Scaling factor to derive UE measurement period.
· Use CSSF within gap to scale the configured SMTC period value when MG is configured and SMTC partially or fully overlaps with MG.
· Use CSSF outside gap to scale the configured SMTC period value when MG is configured and SMTC does not overlap with MG.
· FFS for scaling factor when MG is not configured.
· Proposals
· Option 1: Use CSSF outside gap to scale SMTC period when MG is not configured.
· Note: This means that the measurements are shared between NFG measurements and legacy measurements outside gap.
· Option 2: Use Nfx which is the scaling factor due to sharing only among all the frequency layers where the frequencies are configured as target frequencies for measurements without gap from UE supporting NFG.
· Note: This means that NFG measurements are in parallel with legacy measurements outside gap.
· Recommended WF
· Discuss upon option 1.
Discussions

Tentative agreements


Issue 1-1-3: Scaling factor definition for Kp when measurement gap is configured
· Background
· Kp is the scaling factor introduced in legacy releases, applied to the cases where the target SSB is within the UE active bandwidth part and measurement gap is not needed in nature, but since measurement gap is configured the measurements only happen outside gap occasions; Kp is calculated by dividing the total number of SMTCs by available SMTC number outside gap during window length max(SMTC, MGRP); Kp = 1 when SMTC occasion is always overlapped with gap.
· Proposals
· Option 1: Do not apply Kp to Tcycle,i / measurement period.
· Option 2: Apply Kp to Tcycle,i / measurement period.
· Recommended WF
· Discuss upon option 2.
Discussions

Tentative agreements
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Sub-topic 2-1: Collision handling for dynamic collisions
Sub-topic description: This sub-topic covers issues related to the collision cases for concurrent gaps with Pre-MG. The summary of the issues on this topic are provided below:
Scenario 1: the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion during the dynamic collision (i.e. Pre-MG has higher priority than the MG)
	• RAN4 has an agreement.
	• Open issue: further clarification to the definition of this scenario might be needed.
Scenario 2: pre-configured MG deactivation procedure is overlapped with one of concurrent gap occasion during the dynamic collision (i.e. Pre-MG has higher priority than the MG)
	• Open issue: whether to follow the same agreement from Scenario 1.
Scenario 3: pre-configured MG activation procedure is overlapped with one of concurrent gap occasion where the MG has higher priority than the Pre-MG.
	• Open issue: whether to follow 
· the same agreement from Scenario 1, or
· the dropping role based on priority rule, or
· other options.
Scenario 4: One pre-configured MG deactivation procedure is overlapped with another pre-configured MG activation procedure during the dynamic collision (This scenario is for Pre-MG + Pre-MG).
	• Open issue: whether to follow
·  the same agreement from Scenario 1, and/or scenario 3, or
· extend the delay to align with (5ms + T1), or 
· Other options
[image: A diagram of a diagram

Description automatically generated]
Figure: the collision scenarios for concurrent gaps with Pre-MG during dynamic collision.

Open issues and candidate options before meeting:

Issue 2-1-1: [Case 1] - [Scenario 1] Further clarification on the agreement from scenario 1?
· Background:
· Agreements from dynamic collision:
· A collision between a change in the status of a pre-configured MG (MG#1) and a gap instance happens when the change occurs ≤ 4 ms before the start or ≤ 4 ms after the end of a gap instance of an activated concurrent MG (MG#2) the Pre-MG status and dropping rule shall be applied 5ms after the overlapping MG and UE should continue the measurement within the MG#2
· TBD whether same Pre-MG activation delay requirements as Rel-17 can still be re-used
· The collision scenario in this issue is depicted in the figure below:
[image: ]
· Proposals
· Option 1: HW
· the pre-MG activation delay as in Rel-17 is re-used, and one more condition is added that the activation procedure of pre-MG ends earlier than the start of pre-MG occasion.
· Option 2: E///, 
· RAN4 to update the collision condition and UE’s behaviour as follow:
· A collision between a pre-configured MG (MG#1) activation or deactivation and a gap instance happens when the end point of the Pre-MG activation or deactivation process occurs ≤ 4 ms before the start or ≤ 4 ms after the end point of a gap instance of an activated concurrent MG (MG#2), the Pre-MG status and dropping rule shall be applied 5ms after the overlapping MG and UE should continue the measurement within the MG#2
· The gap dropping rule won’t be applied during this transition period
· The same Pre-MG activation delay requirements as Rel-17 will be re-used
· Data scheduling is not expected within the MG occasion colliding with the Pre-MG activation procedure.
· Option 2: Apple
· no need to further discuss Pre-MG activation delay for scenario 1 (the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion during the dynamic collision (i.e. Pre-MG has higher priority than the MG)), since it has already been covered by the agreement “Pre-MG status and dropping rule shall be applied 5ms after the overlapping MG”. 
· Option 4: CMCC
· for the scenario 1 (pre-configured MG activation procedure is overlapped with one of concurrent gap occasion, Pre-MG has higher priority than the MG), with previous agreements that the dropping rule shall be applied 5ms after the overlapping MG, it implies that the staring point of activation is delayed to the end of the end of overlapping MG (MG#2), and Pre-MG activation delay requirements specified in Rel-17 (i.e. 5ms) can be reused
· Option 5: QC
· A collision between an activation of a pre-configured MG (MG#1) and a gap instance happens when the change occurs ≤ 4 ms before the start and ≤ 4 ms after the end of a gap instance of an activated concurrent MG (MG#2) the Pre-MG status and dropping rule shall be applied 5ms after the overlapping MG and UE should continue the measurement within the MG#2.

· Recommended WF
· Discuss the options.
Discussions

Tentative agreements





Issue 2-1-2: [Case 1] - [Scenario 2] When the pre-configured MG deactivation procedure is overlapped with one of concurrent gap occasion during the dynamic collision (i.e. Pre-MG has higher priority than the MG)
· Background:
· The collision scenario in this issue is depicted in the figure below:
[image: ]
· Proposals
· Option 1: Apple,  vivo, China telecom, ZTE, Nokia, CMCC, CATT
· Same agreement as in (scenario 1), which is Agreement of Issue 3-3-2 from WF [R4-2310175].
· Option 2: HW, E///, MTK, OPPO
· When a pre-MG and a Type-2 MG collide and the pre-MG has higher priority, UE should drop the colliding Type-2 MG occasion, if 
· the deactivation procedure of pre-MG overlaps with time period T, where T starts from 4ms before the Type-2 MG occasion and ends at 4ms after the Type-2 MG occasion, and
· the deactivation procedure of pre-MG ends earlier than the start of pre-MG occasion.
· Option 3: QC
· When a pre-configured MG (MG#1) is deactivated, a dropped instance of another gap (MG#2) that overlaps with the deactivation or starts ≤ 4 ms after the deactivation shall remain dropped.
· Recommended WF
· Discuss the options.
Discussions

Tentative agreements




Issue 2-1-3: [Case 1] - [Scenario 3] When the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion where the MG has higher priority than the Pre-MG
· Background:
· The collision scenario in this issue is depicted in the figure below:
[image: ]
· Proposals
· Option 1: Apple, ZTE, Nokia, CATT
· Same agreement as Agreement of Issue 3-3-2 from WF [R4-2310175] (scenario 1).
· no matter the Pre-MG has higher or lower priority
· Option 2: QC, E///, vivo, China Telecom, HW, OPPO, MTK
· The UE continues the measurement within the overlapped concurrent gap occasion (MG#2), i.e. existing priority rule applies without any change.
· Recommended WF
· Discuss the options 1 and 2.
Discussions

Tentative agreements
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