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Topic #1: [108][212] NR_MG_enh2_part2
Sub-topic 1-1 Definitions
Issue 1-1-1: Measurement cycle/period definition
· Background
· The actual UE measurement cycle/period definition is used in specifying cell identification delay and measurement period requirements.
· The actual UE measurement cycle used for the mentioned requirements is per MO definition.
· The total measurement delay is sample number multiplied by the actual UE measurement cycle. 
· The actual UE measurement cycle considers all kinds of concerned scaling factors.
· Proposals
· Option 1: Network configures MeasCycleNFG; and the actual UE measurement cycle on a certain MO is derived by scaling MeasCycleNFG (or equal).
· Option 1a: MeasCycleNFG is per MO configuration. 
· Option 1b: for all the MO-s it is a same configuration – per UE configuration.
· Option 2: Do not introduce MeasCycleNFG; Scale SMTC with a scaling factor to get the actual UE measurement cycle on a certain MO.
· Option 2a : Do not introduce MeasCycleNFG; UE derive measurement cycle/periodicity (Tcycle) as function of SMTC and lower bound of measurement periodicity without a scaling factor on a certain MO. Replace measurement periodicity (e.g VIRP) to Tcycle for measurement period definition.
· Option 3: Interruption ratio and measurement delay defined based on Tcycle, which is a function of SMTC.
· Option 4: Tcycle shall not be captured in measurement delay requirements. Instead, RAN4 only needs to reflect it in interruption requirements.
· Recommended WF
· This issue is fundamental. We will spend efforts on this issue in this meeting.
· The essence of the discussion is how to define the actual UE measurement cycle/period (which is effectively the reasonable time length for a UE to get a good sample on a certain MO/frequency layer).
· From network perspective, network control on the UE measurement occasions among all the MO-s is crucial so either we introduce a dedicated MeasCycleNFG config or the network configures a very small number of MO-s.

Discussions:
Qualcomm: the upper bound of interruption is under 80ms period. We don’t want to further delay due to network configuration. We understand that this proposal in option 1 is similar to SCell measurements. 
Nokia: we support option 2a and 3. If the network needs to scale delay for interruption, it is already possible. Reconfiguration of SMTC does the same functionality of option 1.
Apple: option 4 is from Apple. Our view is that we don’t need this configuration. Interruption ratio here seems much smaller than that of legacy measurement gap overhead.
Ericsson: we support option 1. NFG is similar as SCell cases. Control of measurements and interruptions is important. If the UE is in the center of cell we could enlarge the period of measurements to tradeoff between mobility and data loss.
Vivo: we prefer option 2. We could reconfigure SMTC or put on scaling factor to SMTC to achieve relaxation in measurement frequency.
CATT: option 2 or 4. Interruption does not affect existing measurement framework and requirements. We don’t use different machenism for the same signalling between different cases. 
ZTE: we prefer option 1a over option 2. Network uses control by MeasCycleNFG per MO.
Xiaomi: we support option 2. UE performs measurement based on SMTC.
MediaTek: maybe we can start from Tcycle. option 4 is reasonable.
Nokia: either we configure measurement cycle NFG or we use SMTC. We don’t need to update anything if we go with SMTC approach.
CMCC: there are two cases: for the case no interruption option 2 is reasonable. For the case with interruption we could consider measCycleNFG. 80ms is needed to solve concerns.
OPPO: depending on config SMTC is good for this functionality.
Qualcomm: every actual measurement cycle is linked to one interruption chance. For config SMTC is up to 160ms and it is sufficient for the network. 
Ericsson: introduction of the cycle is to enlarge the period and interruption. 160ms is not enough.
ZTE: we agree with QC. Every cycle is linked to one interruption.

Tentative agreements:

With what configuration does the network control the actual UE measurement cycle/interruption
· Option 1: Network configures MeasCycleNFG; and the actual UE measurement cycle on a certain MO is derived by scaling MeasCycleNFG (or equal).
· Option 2: Do not introduce MeasCycleNFG; Scale SMTC with or without a scaling factor to get the actual UE measurement cycle on a certain MO.

MTK: compromise proposal: control is needed. From UE side option 2 means that one interruption and one measurement is guaranteed. 
Qualcomm: option 1 is enhanced method upon option 2.
Nokia: we have different understanding on option 2. Additoinal signaling is not needed.
Xiaomi: Compromise is important. How does the network calculate the scaling factor is important. We don’t indicate anything but to specify constant values for scalin factor.



Issue 1-1-2: Tcycle definition
· 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.
· Proposals
· Option 1: Tcycle is the same as the actual UE measurement cycle/period mentioned in Issue 1-1-1 and it is per MO/frequency layer.
· Option 1a: in the spec implementation, total interruption ratio is derived by the smallest Tcycle length among all the configured MO-s.
· Option 1b: derived by Tcycle per MO but in other ways.
· Option 1c: 
· Tcycle is the available measurement interval in the measurement period requirements after considering the resource collision. 
· Tcycle = max( 80, max(TSMTC, DRX cycle) x CSSF x Kp)
· Option 1d: Tcycle is the measurement period divided by the sample number, and the total interruption ratio is the sum of interruption ratio of individual frequency layers that need interruption
· Option 1e: Tcycle = max(80ms, SMTCmin) for non-DRX, Tcycle = max(80ms, DRXcycle, SMTCmin) for DRX case. SMTCmin = the smallest SMTC periodicity when multiple SMTCs are configured for multiple cells.
· Option 2: Tcycle is derived from the actual UE measurement cycle/period and it is per UE, and it corresponds to the total interruption ratio requirements on the serving cell
· Option 2a: In the spec implementation, Tcycle is the total allowed interruption cycle where the total interruption ratio is required to be smaller than a value derived by dividing interruption length within Tcycle by Tcycle length.
· Option 3: in interruption requirements, Tcycle can be defined as  , where
· N is number of carriers which are measured with interruption,
· M is total number of carriers according to measurement configuration,
· Tcyclei is the interruption cycle of the ith carrier which is measured with interruption:
· When no DRX is used: Tcycle = max{80ms, SMTC x Kp};
· When DRX cycle ≤ 320ms, Tcycle = max{80ms, 1.5 x max(SMTC, DRX) x Kp};
· When DRX cycle > 320ms, Tcycle = DRX cycle x Kp;
· 
· Recommended WF
· This issue is controversial. We will spend efforts on this issue in this meeting.

Discussions:
Apple: UE has different capabilities on different bands. 
Ericsson: if the interruptions are different among different layers, we need to discuss what to specify.
Qualcomm: accurate interruption requirement vs. minimum requirement. 
Ericsson: minimum requirement means worse performance compared to NCSG. 
Xiaomi: case by case requirement is not our preference. We could follow minimum definition of the interruption requirements.
Nokia: option 1c. why do we allow more interruption than the UE actually need?
OPPO: decouple discussions between interruption and measurement period.
Ericsson: one-one mapping between interruption and measurement. If all the bands have interruption the requirements are the same. 
Huawei: option 1b is our preference. It is not a implementation pressure to UE it is only spec implementation.
Qualcomm: we support option 1e.

Tentative agreements:
· Tcycle is the same as the actual UE measurement cycle/period mentioned in Issue 1-1-1 and it is per MO/frequency layer.


Issue 1-1-3: Scaling factor definition; the scaling factor is to scale the configured (MeasCycleNFG or SMTC) period value towards the actual UE measurement cycle/period value
· Background
· In legacy requirements, the below scaling factors are considered,
· CSSF, carrier specific scaling factor
· CSSF outside gap
· CSSF within gap
· CSSF within NCSG
· Kp, available SMTC occasions outside effective measurement gap occasions (intra-frequency without gap requirements)
· Kgap, available measurement gap occasions after concurrent gap collision resolution, out of all configured gap occasions (inter/intra frequency with gap requirements)
· 1.5 longer DRX factor
· KFR
· KL1
· High speed train factors
· Proposals
· Option 1: FOLLOW CLASSICS
· Use CSSF outside gap, since all NFG measurements are carried out outside gap.
· Use Kp, we have to consider measurement gap configured for gap-based measurements on other MO-s than NFG MO-s.
· Option 2: EVOLUTION
· Introduce a simple new scaling factor which is independent to measurement gap configuration.
· The UE has dedicated resources for NFG measurements so these measurements with NFG do not share with gap or non-gap or any NCSG measurements in the legacy spec.
· Scaling is due to multiple NFG MO configured and overlapped MeasCycleNFG or SMTC among these MO-s.
· Option 3: ZHONGYONG (compromise) PHYLOSOPHY
· UE measures NFG MO-s with interruption within measurement gaps if there is any MG configuration and it does not cause interruption.
· UE only measures NFG MO-s without interruption outside gap if there is any MG configuration.
· When there is no MG configured, UE shares NFG measurements with legacy measurements.
· Option 4: Compromise Solution
· When UE reports ‘NFG with interruption’ and NW configures the MG, RAN4 to introduce a flag NFG-Interruption-Ind to indicate whether to perform the NeedForGaps frequency layers within gap or outside gap with interruption.
· When there is no MG configured, UE shares NFG measurements with legacy measurements.
· 
· Recommended WF
· If option 1 works, it seems to be the best to follow classics.
· Discuss about option 2, which seems to be the correct UE implementation.
· The outcome of the discussion is also to generate the similar table as in the below proposals, as group consensus.

Xiaomi proposes,
	NW configuration
UE reporting	
	no gap
	gap

	gap
	No requirement
	Measurement within MG

	no-gap-with-interruption
	Measurement requirements when UE reporting ‘no-gap-with-interruption’ via [NeedForGapInfoNR-r18]
	Measurement within MG

	no-gap-no-interruption
	Measurement requirements when UE reporting ‘no-gap-no-interruption’ via [NeedForGapInfoNR-r18]
	If RS occasion (e.g. SMTC) is fully overlapped with MG, measurement is performed within MG; If RS occasion (e.g. SMTC) is not fully overlapped with MG, measurement is performed outside MG



and MTK proposes,
	NW configuration
	The UE report A band with 

	
	no-gap-with-interruption
	no-gap-with-interruption
	gap

	Neither gap nor interruption ratio
	Measure without gap
	No requirement
	No requirement

	No gap with interruption ratio 
	Measure without gap
	Measure with NFG requirements
	No requirement

	Gap
	Measure without gap
	Measure with NFG requirements
	Measure with gap




Discussions:

Tentative agreements:


Sub-topic 2-3 Searcher limitation
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:

Tentative agreements:


Topic #2: [108][211] NR_MG_enh2_part1
Sub-topic 3-2: 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
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Figure: the collision scenarios for concurrent gaps with Pre-MG during dynamic collision.

Open issues and candidate options before meeting:
Issue 3-2-1: Whether to update the definition of dynamic collision?
· Background
· Agreement from meeting RAN4#106 [R4-2303197]:
	· Dynamic collisions are gap collisions involving at least one [activated] pre-configured MG, where gap instances of other MGs (which has lower priority) are dropped.
· [activated] is based on the assumption that only activated Pre-MG can cause collisions.



· Proposals
· Option 1: Xiaomi
· RAN4 to update the dynamic collision definition as follows:
· Dynamic collisions gap handling are dynamic gap collision instance involving at least one [activated] pre-configured MG, where gap instances of other MGs (which has lower priority) are dropped or kept.
· Recommended WF
· Moderator’s note: this definition is for discussion purpose only and it is not meant to be captured in the specification. Hence, is it necessary to update the definition at this stage?
· Collect views on this issue. 

Issue 3-2-2: [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
· When a pre-MG and a Type-2 MG collide and the pre-MG has higher priority, the pre-MG activation shall be applied 5ms after the colliding Type-2 MG occasion and UE should continue the measurement within the colliding Type-2 MG occasion, if 
· the activation 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 activation procedure of pre-MG ends earlier than the start of pre-MG occasion.
· Option 2: OPPO
· For the definition of collision between a change in the status of a Pre-MG and a gap instance happens, the time point when Pre-MG status changes should be clarified. 


· Option 3: vivo
· For “whether same Pre-MG activation delay requirements as Rel-17 can still be re-used”, it is suggested that 0 to be used as the new activation delay requirements in order to avoid collision at the next gap occasion and reflect the fact that the activation delay can be parallelly processed.

· Recommended WF
· Discuss the options.


Discussions:

Tentative agreements:



Issue 3-2-3: [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, QC, vivo, China telecom, ZTE, Nokia
· Same agreement as in (scenario 1), which is Agreement of Issue 3-3-2 from WF [R4-2310175].
· Option 2: HW, E///
· 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 2a: Additionally,
· the Pre-MG will be deactivated immediately after the Pre-MG deactivation procedure. 
· data scheduling is expected within the MG occasion colliding with the Pre-MG deactivation procedure and the Pre-MG occasion after Pre-MG deactivation procedure.
· Recommended WF
· Follow the same agreement as for scenario 1, i.e. Agreement of Issue 3-3-2 from WF [R4-2310175].

Discussions:

Tentative agreements:


Issue 3-2-4: [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, CATT, MTK, ZTE, Nokia
· 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: Xiaomi, QC, E///, vivo, China Telecom, HW
· The UE continues the measurement within the overlapped concurrent gap occasion (MG#2), i.e. existing priority rule applies without any change.
· Option 2a: Xiaomi
· The Pre-MG activation/deactivation delay is extended by 5ms.
· Recommended WF
· Discuss the options 1 and 2.

Discussions:

Tentative agreements:
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