3GPP TSG-RAN WG4 Meeting # 110														R4-2403312
Athens, GR, Feb 27 – Mar 1, 2024

Agenda item:			8.5.5
Source:	MediaTek inc.
Title:	Ad-hoc minutes for NR and MR-DC measurement gaps and measurements without gaps WI 
Document for:	Information
Introduction 
This is the ad-hoc minutes for ad-hoc session for NR and MR-DC measurement gaps and measurements without gaps WI.
[110][209] NR_MG_enh2_part1
Sub-topic 2-2: Feature list for NR UE – Pre-MG
Sub-topic description: This sub-topic covers other issues related to concurrent gap with Pre-MG scenarios. 
Open issues and candidate options before meeting:
Issue 2-2-1: [Case 1] R18 NR UE features (Concurrent gap with Pre-MG in a FR) 
Issue 2-2-2: [Case 1] R18 NR UE features (2 Pre-MG configuration with simultaneous activation / deactivation):
Issue 2-2-3: [Case 1] R18 NR UE features (Dynamic collision):
	Index
	Feature group
	Components

	32-1
	Concurrent gap with Pre-MG
	Support of multiple per-UE (or per-FR) measurement gap patterns with at least one per-UE (or per-FR) Pre-MG. Detail in Table 9.1.x-1 of TS 38.133. 

	32-2
	2 Pre-MG configuration with simultaneous activation/deactivation
	Support configurations of 2 Pre-MG with simultaneous activation/deactivation in the same FR. 

	[32-3]
	Dynamic collision
	Support the RRM requirements when the activation/deactivation delay of Pre-MG overlaps the other measurement gap or Pre-MG. 
Revised wording: (Support configuration with a pre-MG colliding with another MG or pre-MG, while the first pre-MG has higher priority.)


· Compromised WF
· Introduce 2 UE capabilities for concurrent gap with Pre-MG. FG 32-1 is introduced as the baseline feature. Down selection between the other 2.
· Option 1: 32-2
· Option 2: 32-3
Discussions:

Tentative agreements:


Sub-topic 3-3: UE capabilities for Concurrent gaps with NCSG and NCSG + NCSG 
Sub-topic description: This sub-topic covers UE capabilities issues related to concurrent gap with NCSG scenarios.
Open issues and candidate options before meeting:
Issue 3-3-1: [Case 2] R18 NR UE features (Concurrent gap with NCSG):
· Background:
· Issue 4-2-1: [Case 2] Whether to consider a new capability for Concurrent gaps with NCSG in an FR?
· < Agreement >:  
· Yes, a Rel-18 UE capability.
	Index
	Feature group
	Components

	32-4
	Concurrent gap with NCSG
	Support of multiple per-UE (or per-FR) measurement gap patterns with at least one per-UE (or per-FR) NCSG. Detail in Table 9.1.y-1 of TS 38.133. 


· Proposals
· Option 1: Apple, E///, OPPO, CMCC, China Telecom, Huawei, Intel, Nokia, MediaTek, CATT, QC
· Support this feature.
· Option 1a: CMCC
· Support this feature with the consideration that 2 NCSG configuration is covered by this feature
· Option 2:
· Don’t support this feature.
· Recommended WF
· Based on existing agreement and all support companies, this feature shall be added in Rel-18.
Discussions:

Tentative agreements:


Issue 3-3-2: [Case 2] R18 NR UE features (2 NCSG configuration): 
	Index
	Feature group
	Components

	[32-5]
	2 NCSG configuration
	Support configurations of 2 NCSG in the same FR


· Proposals
· Option 1: Apple, OPPO, MediaTek, QC
· Support this capability.
· Option 2: CMCC, China Telecom, ZTE, Nokia, Huawei, E///, CATT
· Don’t support this capability.
· Recommended WF
· Can companies compromise to support Option 2?
Discussions:

Tentative agreements:


Issue 3-3-3: [Case 2] R18 NR UE features (Support of NCSG for deactivated SCell):
	Index
	Feature group
	Components

	[32-6]
	NCSG for deactivated SCell
	Support of NCSG for deactivated SCell is needed in Rel-18


· Proposals
· Option 1:
· Support this capability.
· Option 2: CATT, vivo
· Don’t support this capability.
· Recommended WF
· There is no support for this feature, hence it shall be dropped.
Discussions:

Tentative agreements:


Sub-topic 4-3: Test cases for Case 2 
Sub-topic description: This sub-topic covers test cases for Case 2.
Open issues and candidate options before meeting:
Issue 4-3-1: [Case 2] Which scenarios shall RAN4 RRM define test cases for NCSG and concurrent MG (Case 2)
· Proposals
· Option 1: Apple, vivo, E///, OPPO, CMCC, QC, MTK, China Telecom, HW
· NCSG + Type-2 MG.
· Option 2: Apple, E///, OPPO, CMCC, MTK, China Telecom, HW
· NCSG + NCSG.
· Option 3: CMCC, 
· NCSG + Type-1 MG for non-colliding case.
· Recommended WF
· Based on majority views: The following scenarios be considered in the test cases:
· NCSG + Type-2 MG
· NCSG + NCSG
Discussions:

Tentative agreements:


[109][210] NR_MG_enh2_part2
[bookmark: OLE_LINK1]Sub-topic 1-3 [NFG] Others
Issue 1-3-2: 1-to-1 mapping between NeedForGaps and NCSG capabilities
· Proposals
· [bookmark: OLE_LINK2]Option 1: NeedForGaps and NCSG are not expected to be enabled for the same UE at the same time. No need to establish the mapping between UE’s indication for NeedForGaps and NCSG.
· Recommended WF
· Agree on option 1.
· Send an LS to RAN2 about RAN4 agreements.
Discussions:
Ad-hoc chair: NeedforGap supporting has some relation to ongoing capability to EMW, while NCSG has its own NCSG pattern. 
Apple: fine with the proposal. Will NW not ask UE to report both or NW is still allowed to do so.
Vivo: fine with the proposal. Clarification to the same time is needed
QC: NW can enable both. But it is up to UE to choose which one to report.
E///: Different understanding to QC. UE to report both. NW to decide which one to use
Xiaomi: same view as QC. 
ZTE: UE may support NCSG for some BC, but not sure to NFG.
Tentative agreements:
· No need to establish the mapping between UE’s indication for NeedForGaps and NCSG.

Issue 1-3-3: NFG feature
· Proposals
· [bookmark: OLE_LINK3]Option 1: RAN4 not to define any UE feature for NFG.
	· [image: ]
· Whether interruption is needed when UE reports ‘no-gap’ with R16 NFG signalling is reported in the same way as NFG, i.e. it is included in RRCReconfigurationComplete or RRCResumeComplete. It is not a UE capability and should not be included in the feature list.
· It is noted that RAN2 has introduced a related UE capability, which indicates whether UE supports reporting the need for interruption information. It is pure signalling related capability and in RAN2 scope RAN2. There is no need to include it in the RAN4 feature list.
	[bookmark: OLE_LINK12][bookmark: OLE_LINK11]nr-NeedForInterruptionReport-r18
Indicates whether the UE supports reporting the interruption requirement information for SSB based measurement towards NR target without gap in the UE response to a network configuration RRC message. The UE supporting this feature shall also indicate support of nr-NeedForGap-Reporting-r16.
	UE
	No
	No
	No





· Recommended WF
· Discuss on option 1.
[bookmark: OLE_LINK6]Discussions:
Ad-hoc chair: Either we do not define anything or we define exactly the same feature as nr-NeedForInterruptionReport-r18?
Nokia: ok to have this feature.
Intel: we do not need this feature
Tentative agreements:
· RAN4 not to define the need for interruption feature for NFG

[bookmark: OLE_LINK9]Sub-topic 2-3 [inter-RAT] UE capabilities
Issue 2-3-1: [Case a-1] The issue with UE capability interRAT-NeedForIntrNR-r18 
· Case a-1: LTE UE to measure NR freq layer with vacant RF chain(s)
· Proposals
· [bookmark: OLE_LINK5]Option 1: Interruptions due to interRAT NR measurements without gaps must be explicitly allowed by the network (via SIB or other means). Send LS to RAN2.
· Option 2: Not to make reporting of interRAT-NeedForIntrNR-r18 based on NW control.
· [bookmark: OLE_LINK4]Option 3: interRAT-NeedForIntrNR-r18 capability is based on network request.
· Recommended WF
· Discussion is needed.
[bookmark: OLE_LINK8]Discussions:
Ad-hoc chair: 
· RAN2 signaling for NFG for information
	needForInterruptionConfigNR (from NW to UE)
Indicates whether the UE shall report interruption requirement information of NR target bands in the RRCReconfigurationComplete and RRCResumeComplete message. The network sets this field to enabled only if the needForGapsConfigNR is configured. The network sets this field to disabled if the needForGapsConfigNR is released.


· For LTE NFG, it is not dynamically reported. Can NW still control UE what to report?
Nokia: This is LTE feature. So far we do not have any discussion on whether network support this feature. Option 3 also help to confirm NW support this feature. This also help to resolve the problem of HO from legacy NW to new NW. Option 1 is to give NW a choice to handle interruption.
MTK: interruption is hidden. Do we care whether NW support it? 
QC: UE reports this only if NW allows.
HW: if NW does not support this feature, NW can configure gap. It is already fully controlled by NW.
Apple: 
Tentative agreements:
· For Case a-1, 
· [bookmark: OLE_LINK7]interRAT-NeedForIntrNR-r18 (from UE to NW) capability is based on network request.
· Note: This some additional network signalling to allow UE reporting interRAT-NeedForIntrNR-r18, not actually interruption is needed or not
· FFS: Interruptions due to interRAT NR measurements without gaps must be explicitly allowed by the network

Issue 2-3-2: Introduction of new general UE capabilities (feature groups) for case b-1: [32-7 inter-RAT EUTRAN measurement without gap and outside active DL BWP]  
· Background:
· Case b-1: NR UE to measure LTE freq with vacant RF chain (e.g., not within NR BWP)
	[32-7]
	[Inter-RAT EUTRAN measurements without gap and outside active DL BWP]
	1. Support of requirements of inter-RAT EUTRAN measurements outside active DL BWP without gap with or without interruption.

FFS: Whether this could be coupled or related to the capability of EMW supporting.


· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· Agree on option 2.
Discussions:
Ad-hoc: This is already agreed to be based on NCSG framework. But in some scheduling restriction scenarios, EMW may be needed. Do we need to create an FG so that it can be used as a prerequisite of EMW (32-9)
Xiaomi: we can have explicit indication for b-1. Or use EMW to implicitly indicate the support of b-1, but this has the ambiguity to whether b-1 or b-2. We are open to discuss.
QC: This is already based on NCSG. The extra thing is EMW. It is not clear to us. ‘interruption’ should not be used for NCSG
ZTE: We do not need this capability
Apple: still not clear about the relation to EMW. 
Xiaomi: this also help to differentiate Rel-17 NCSG and Rel-18 Case b-1. We prefer to have explicit indication to differentiate b-1 and b-2 supporting
Intel: either to use EMW or to create a new capability.
HW: Supporting B-1 does not mean supporting NCSG pattern, but UE still need to support the NCSG reporting framework. Capability for EMW is also an other open discussion
Tentative agreements:


Issue 2-3-3: Introduction of new general UE capabilities (feature groups) for case b-2: [32-8 inter-RAT EUTRAN measurement without gap and within active DL BWP]  
· Background:
	[32-8]
	[bookmark: OLE_LINK13]Inter-RAT EUTRAN measurement without gap [and within active DL BWP]
	Support of inter-RAT EUTRAN measurements without gap when CRS is contained within UE’s active DL BWP


· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· [bookmark: OLE_LINK14]Agree on option 1. No interruption is allowed.
Discussions:
MTK: 
Tentative agreements:
· Introduce the feature for Inter-RAT EUTRAN measurement without gap [and within active DL BWP]

Issue 2-3-4: Introduction of new UE capabilities (feature groups) for EMW for case b-1 and b-2: [32-9 UE support of EMW patterns]  
· Background
	[32-9]
	Effective measurement window for inter-RAT EUTRAN measurements
	Support configuration of effective measurement window for inter-RAT EUTRAN measurements, including offset, duration and periodicity. 
	· A bitmap for 6 effective measurement window (EMW) patterns defined in TS 38.133.
· TBD which patterns(s) are mandatory supported


Table 9.4.8.2-1: The effective measurement window
	Configuration
	[Effective measurement window periodicity] [ms]
	[Effective measurement window duration] [ms]
	Tinter1

	0
	40
	5
	[60]

	1
	80
	5
	[30]

	2
	40
	2
	[24]

	3
	80
	2
	[2]

	4
	40
	5.5
	[60]

	5
	80
	5.5
	[30]


· Proposals
· Option 1: Yes. with both mandatory patterns and optional patterns.
· Option 2: No and EMW is mandatory for UE to support.
· Option 2a: 2ms EMW length is optional support.
· Recommended WF
· Discussion is needed.
Discussions:
Apple: #4 and #5 can be mandatory
MTK: for NCSG, we do not have 5.5ms ML. #4 and #5 can be optional.
E///: 
CMCC: EMW may be mandatory for the cases where scheduling restriction is needed.
Tentative agreements:
· #0 and #1 are mandatory, if UE supports EMW feature.
· FFS other conditions, e.g., UE supports Case b-1 or b-2
· Other patterns are optional

Issue 2-3-5: Introduction of new UE capabilities (feature groups) for mixed numerology for case b-1 and b-2: [32-10 UE support concurrent inter-RAT measurement on EUTRAN and reception from NR serving cell with a different numerology than 15kHz]  
· Background
	[32-10]
	SimultaneousRxDataCRS-DiffNumerology
	[bookmark: OLE_LINK15]Support concurrent inter-RAT measurement on EUTRAN cell in non-DSS with CRS contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology


· 
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· Agree on option 1.
Discussions:
Apple: NCSG has no such a capability. FFS whether this capability can also be extended for NCSG. 
CMCC: we also have agreement for b-2 in last meeting
QC: b-1 has vacant RF chain. Do we care mix-numerology?
	Apple: RF chain availability is invisible to NW. 
	Nokia: do we need a separate capability for b-1?
ZTE: We also need this for b-1, similar to current NCSG requirement

Tentative agreements:
· Introduce the feature for Case b-2: “Support concurrent inter-RAT measurement on EUTRAN cell in non-DSS with CRS contained within UE’s active DL BWP and PDCCH or PDSCH reception from the serving cell with a different numerology”
· FFS whether to extend the capability for case b-1 

Issue 2-3-6: Introduction of new UE capabilities (feature groups) for EUTRAN feature: [general support of inter-RAT NR measurements without gap with or without interruption] 
· Background. For LTE UE to measure NR, only Case a-1 is in the scope(with vacant RF chain)
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· Agree on option 1.
Discussions:
Nokia:/Apple/QC: we need this feature.
CMCC/HW/Xiaomi: We do not need a capability about whether UE fulfil the requirement or not.
Apple: This to let NW know that UE can meet the new requirement.
Tentative agreements:


Issue 2-3-7: Introduction of new UE capabilities (feature groups) for EUTRAN feature: [UE support concurrent inter-RAT NR measurement with a different numerology than 15kHz and reception from LTE serving cell] 
· [bookmark: OLE_LINK23]Background. For LTE UE to measure NR, only Case a-1 is in the scope (with vacant RF chain)
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· Discussion is needed.
Discussions:

Tentative agreements:









[bookmark: OLE_LINK10]
Sub-topic 2-4 Backup info

Up to this meeting, all agreed using scenarios for inter-RAT NR/LTE measurements without gap can summarized as:
1. the inter-RAT NR measurements without gap in Rel18 includes the two scenarios below.
· Case a-1: UE performing the measurements without gap in NR carriers as there is vacant RF chains for UE measurements
1. the inter-RAT LTE measurements without gap in Rel18 includes the two scenarios below.
· Case b-1: UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements 
· Case b-2: LTE CRS are fully contained within UE’s active BWP 
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