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Topic #1: [107][211] NR_MG_enh2_part1
Sub-topic 3-1: Gap combinations

Issue 3-3-1: [Case 1] Required changes for Pre-MG on collision
· Background:
· RAN4 has reached an agreement in the meeting RAN4#104-e [R4-2214346]: 
· For Case 1 (Pre-configured MG and multiple concurrent MGs), the baseline requirement considers collisions on Pre-MG is only considered when Pre-MG is activated.
· Then, RAN4 has reached another agreement in meeting RAN4#104-bis-e [R4-2217251]:
· FFS further enhancement. If no consensus can be achieved in the future, we stick to the agreed baseline in R4-2214346. 
· FFS whether an additional capability is needed if collisions on Pre-MG is only considered when Pre-MG is activated
· TBD a deadline to cut off the discussion.
· Proposals
· Option 1: CATT, Apple, OPPO, ZTE, CMCC, E///, ZTE
· RAN4 shall stick to agreed baseline that collision and priority rule on Pre-MG are considered only when Pre-MG is activated (deactivated Pre-MG is not considered in collisions).
· Option 2: Huawei, QC, MTK, Nokia, vivo, Xiaomi, 
· De-activated pre-MG is considered in collisions handling.
· Option 2a: QC
· Adopt the modified definition of collision as in option 2 and close the following two issues:
· [Case 1] Whether to extend the delay for fully overlapped simultaneous activation/deactivation for Pre-MG+Pre-MG
· [Case 1] Whether to extend the delay for partially overlapped simultaneous activation/deactivation for Pre-MG+Pre-MG
· Option 3: Nokia
· Collision handling in case of deactivated Pre-MG is done based on a second priority level associated with Pre-MG.

· Recommended WF
· Can companies agree to define rules and UE capability for dynamic collision?
Discussions:

Tentative agreements:


Issue 3-2-2: [Case 1] For how long to extend the delay for fully overlapped simultaneous activation/deactivation for Pre-MG + Pre-MG (T1)
· Background:
· In previous meeting, RAN4 reached the following agreement [R4-2306330]: 
· The fully overlapped simultaneous multiple Pre-MGs activation/deactivation delay equals the BWPs/SCells/RRC reconfiguration delay plus existing processing time (5ms) plus the additional post-processing time T1, where T1 value is FFS. 
· An illustration example is captured below:
[image: ]
· Proposals
· FFS the value of T1 with the following options:
· Option 1: CATT, vivo, CMCC, Apple, China Telecom, OPPO, ZTE
· 0 ms
· Option 2: Ericsson, Huawei, MediaTek, [Xiaomi]
· = 2 ms 
· Option 3: Xiaomi
· <= 5 ms 
· Option 4: Nokia
· <= 1 ms 
· Option 5: Qualcomm
· FFS depending on the outcome of issue 3-3-1
· Recommended WF
· Discuss the options.
Discussions:
HW: Support Option 2
MTK: Option 2 is to address the dependency between 2 Pre-MG. This is reasonable compromise.
QC: 
Nokia: 
MTK: 
CMCC: Could MTK clarify the dependency of 2 Pre-MG?
	MTK: This is to have additional time for UE to calculate, e.g., whether to drop, whether there is any overlapping, … 
QC: What happened if this act delay collide with other gaps
HW: This is another issue.
Tentative agreements
For Case 1 (Pre-configured MG and multiple concurrent MGs), under the assumption that the baseline requirement considers collisions on Pre-MG is only considered when Pre-MG is activated, extend the delay by X ms for fully overlapped simultaneous activation/deactivation for Pre-MG + Pre-MG
· X = 2ms.
· FFS if this activation delay collide with existing gaps

Issue 3-3-2: [Case 1] When 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)
· Background:
· Description: A collision between a change in the status of a pre-MG and a MG 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.
· The collision scenario in this issue is depicted in the figure below:
[image: ]
· Proposals
· Option 1: Apple, CATT, MTK, Xiaomi, OPPO, 
· Scenario of a collision between a change in the status of a pre-configured MG 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, a UE shall extend the activation procedure.
· Option 1a: Apple, MTK, Nokia, Xiaomi, CATT, [OPPO], [Nokia]
· If a change in the status of a pre-configured MG collides with a gap instance, the change in status is delayed by (MGL of the gap instance plus 5 ms) to avoid the collision.
· Option 2: E///
· When Pre-MG activation/deactivation period collides Type-2 gap, 
· during Pre-MG activation/deactivation period, 
· the UE is not required to receive or transmit in the corresponding NR serving cells in the Pre-MG occasions.
· gap dropping rule won’t be applied. 
· how to use such gap occasion is up to UE implementation.
· the gap dropping rule will be re-applied after the 1st effective MG occasion after Pre-MG activation.
· Option 3: ZTE
· If the priority of Pre-MG is higher than the other MG, applying priority rule, i.e. Pre-MG activation/deactivation procedure prioritizes the other MG occasion, so the other MG occasion is dropped.
· Option 3a: ZTE
· For the former case, i.e. the case of the other MG occasion is dropped, then the MO(s) associated with this MG accordingly be canceled at this MG occasion.
· Option 4: Huawei
· If two MG occasions collide, one of the two MGs is pre-MG and the pre-MG has higher priority, then UE is allowed to keep or drop any of the two occasions if 
· the activation procedure of pre-MG ends earlier than the start of pre-MG occasion, and
· the activation procedure of pre-MG overlaps with time period T, where T starts from 4ms before the other MG occasion and ends at 4ms after the other MG occasion.
· Option 5: QC, vivo, Huawei
· Agree on option 2 for issue 3-3-1 and close this issue.
· Recommended WF
· Can Option 1a be agreed?
· If a change in the status of a pre-configured MG collides with a gap instance, the change in status is delayed by (MGL of the gap instance plus 5 ms) to avoid the collision.
Discussions:
E///: 2 principles: Opt1: to avoid collision. Another: to avoid this scenario in the spec. We prefer the 2nd one, as this scenario is not typical.
Apple: fine with E///’s suggestion
MTK: fine with no requirement. But will this change the priority rule?
	E///: we do not have to address this
	QC: This makes the UE behavior undefined.
	HW: the delay requirements still apply. 
QC: still do not know when the pre-MG will be activated
	HW: still at the next occasion
	Vivo: 
Tentative agreements
For the scenario of 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: 
· Option A: 5ms after the overlapping MG (MG#2)
· Option B: at the next occasion after the activation delay.
· Option C: at the next occasion after 5ms after the overlapping MG (MG#2)
· TBD whether same Pre-MG activation delay requirements as Rel-17 can still be re-used

Issue 3-3-6: [Case 1] Whether to define a new UE capability for dynamic collisions?
· Proposals
· Option 1: Huawei
· Add a UE capability to indicate whether the UE supports Case 1 gap combinations that cause dynamic collisions.
· Option 2: CATT, Nokia
· No additional capability is needed to handle the dynamic collision.
· Option 3: E///
· As a compromise solution, RAN4 sends LS to RAN2 to introduce a new capability to handle the dynamic collision together with Pre-MG and Con-MGs configuration.
· NW can further indicate a flag to enable/disable the dynamic collision when UE reports to support dynamic collision capability.
· Option 4: ZTE
· For the dynamic collision case, the possible additional operation from UE side is to detect whether the collision happens for each gap occasion. Such operation is similar as the supporting of dynamic pre-MG. So we do not believe an additional UE capability is needed.
· Option 5: QC, Huawei
· Agree on option 2 for issue 3-3-1 and close this issue.
· Recommended WF
· Discuss the options.
Discussions:
Nokia: UE capability adds complexity to NW
MTK: dynamic collision adds complexity to UE
Nokia: we prefer a single UE behavior
E///: This related to 3-3-1. We either go with collision of deactivated Pre-MG or introduce a UE capability for dynamic collision.
Vivo: same view as E///
QC: dynamic collision brings complexity to both NW and UE. But network decide whether/how to configure.  It is OK to postpone this issue.
	E///: we can find a new approach to resolve this
	Nokia: can we postpone this?
Tentative agreements
N.A
Sub-topic 4-2: Parallel measurements for NCSG + NCSG

Issue 4-2-1: [Case 2] Whether to consider parallel measurements upon NCSGs collision
· Proposals
· Option 1: CMCC, Ericsson, CATT, ZTE, Nokia
· Support of parallel measurements upon NCSGs collision is up to UE capability
· Option 2: Qualcomm, Apple, Xiaomi, China Telecom, vivo, OPPO, HW, MTK, LGE
· Do not support parallel measurements upon NCSGs collision.
· Recommended WF
· Collect views from companies. 
Discussions:

Tentative agreements

Issue 4-2-4: [Case 2] Whether to consider a new capability for NCSG + NCSG in an FR
Moderator: It is common understanding that the NCSG + Type-2 MG will be defined as a new UE capability, yet the new capability issue discussed in here is whether to define a separate UE capability for NCSG + NCSG.
· Background
· Agreement from previous meetings (R4-2220359), hence the options with 1RF and 2RF are not included in this discussion.
· ‘No need to discuss whether the same RF chain is assumed for the two NCSG patterns (not necessary)’.
· Proposals
· Option 1: ZTE, CATT, [CMCC], [E///], [Nokia]
· No, without UE capability.
· Option 2: vivo, Apple, OPPO, QC, Xiaomi, MTK
· Yes, with UE capability 
· Option 3: MTK, HW, LGE, vivo 
· Postpone the discussion on new capability for NCSG + NCSG until RAN4 has a consensus on parallel measurement.
· Recommended WF
· Discuss the options.
Discussions:

Tentative agreements

Issue 4-2-2: [Case 2] Whether to support parallel measurements in the following scenarios for two NCSG
Scenario 1: NW only configures deactivated SCells’ measurement
· Proposals
· Option 1: vivo, MTK, Apple, Xiaomi, QC
· No.
· Option 2: Ericsson, CMCC, Nokia, ZTE, CATT
· Yes.
Scenario 2: NW only configures the MOs in intra-bands in which UE reports to support ‘NCSG’
· Proposals
· Option 1: vivo, MTK, Apple, Xiaomi, QC
· No.
· Option 2: Ericsson, CMCC, ZTE, Nokia, CATT
· Yes.
Scenario 3: NW configures MOs in intra-band associated with NCSG1 and MOs in inter-band associated with NCSG2 if UE reports ‘NCSG’ for these bands
· Proposals
· Option 1: vivo, MTK, Apple, Xiaomi, QC
· No.
· Option 2: Ericsson, CMCC, Nokia, ZTE, CATT
· Yes.
· Recommended WF
· Collect views on all scenarios.
Discussions:

Tentative agreements

Sub-topic 4-3: collision handling

Issue 4-3-1: [Case 2] Potential changes to UE behaviour upon gap collision
· Background
· RAN4 has reached an agreement in the meeting RAN4#104-e [R4-2214346]: 
· Agreement in issue 2-15:
· ‘When determining if a collision occurs between a NCSG instance and another gap instance, the baseline requirement considers the total NCSG duration, including both the VILs and the ML’.
· Agreement in issue 2-16:
· ‘On gap collision handling, take priority rule and overlapping rules from Rel 17 concurrent gaps as the baseline’.
· RAN4 has reached another agreement in meeting RAN4#105 [R4-2220359] from issue 4-2-1:
· ‘Reuse Rel-17 proximity conditions for Case 2 (NCSG and Concurrent MG)’. 
· Proposals
· Option 1: QC, MTK
· RAN4 not to consider enhanced collisions allowing time overlap between two NCSGs or between an NCSG and other gaps, except priority rule.
· Option 2: E///, 
· When considering gap dropping rule of NCSG, the proximity distance shall be 0 for NCSG collision.
· Option 2a: Nokia
· If UE supports parallel measurements, proximity is zero in case of collision of MG and/or NCSG occasion(s).
· Option 3: Nokia, 
· If UE supports parallel measurements for concurrent MG+NCSG, in case of collision of concurrent MG and NCSG measurement occasions, UE performs NCSG measurement (ML) prior to or right after concurrent MG occasion and shifts VIL2 right after concurrent MG occasion or VIL1 just prior to MG occasion, respectively. 
· Option 4: Nokia, 
· If UE supports parallel NCSG measurements, in case of collision of NCSG measurement occasions, UE performs time alignment of VIL1 periods and VIL2 periods, respectively.
· Recommended WF
· RAN4 to postpone the gap collision rule changes discussion until RAN4 has a consensus on parallel measurement. Besides, companies to look at existing related agreements from previous meeting, which are captured in ‘background’.
· Discuss the options that are not related to parallel measurements (i.e. Option 2 if it is not related to parallel measurements).
· Note: Option 2 contradicts existing agreement.
Discussions:

Tentative agreements:


Topic #2: [107][212] NR_MG_enh2_part2
Sub-topic 1-1 [NFG] Interruption

Issue 1-1-1: Framework of the interruption requirements
· Proposals
· Option 1: The UE is only allowed to cause interruptions on PCell or activated Scell(s) immediately before and after an SMTC. The UE is not expected to cause interruption on each SMTC occasion.
· Option 1a: The UE is only allowed to cause interruptions on Pcell or activated Scell(s) in the certain time window before and after an SMTC.
· Option 2: Do not define any restriction on interruption location in this release
· Recommended WF
· This issue is controversial. Try to clarify first that the interruption in Option 1 is about interruptions on all the carriers.
· Second could we confirm that the network does not avoid scheduling anyway?
Discussions:
Vivo: prefer Option 2. STMC is easy to be align for de-activated Scell, but here it may be not.
Nokia: prefer Option 1. UE should not cause interruption to far away from SMTC. NW still gets some info for scheduling from Option 1/1a
Apple: Prefer Option 2. What happens if the SMTCs of multiple MOs are not aligned in their offsets?
QC: This is up to UE implementation. Interruption location limits UE flexibility
CATT: will this agreement apply to all frequency layers?
Intel: yes
Tentative agreements:
Do not define any restriction on interruption location 



Issue 1-1-2: Requirements on the interruption length, if allowed
· Proposals
· Option 1: As a starting point, the interruption length can be same as VIL defined for NCSG,e.g,
· When UE reporting “[no-gap,TBD]” in [NeedForGapInfoNR, TBD]  the interruption length can be VIL=1ms in FR1 and VIL=0.75ms in FR2.
· When UE reporting “[others,TBD]” in [NeedForGapInfoNR, TBD] no interruption allowed 
· Option 2: As a starting point, 
· when UE reporting “no-gap [TBD]” in [NeedForGapInfoNR, TBD], the interruption length can be specified based on the same RTT assumption as for NCSG (0.5ms in FR1 and 0.25ms in FR2) interruption occasion.
· Otherwise, no interruption is allowed
· Recommended WF
· Discuss about {1.0ms FR1, 0.75ms FR2} vs. {0.5ms FR1, 0.25ms FR2}
Discussions:
Intel: can we do some middle values
Vivo: Prefer Option 1 to consider time for baseband processing
Nokia: Prefer Option 2. If we go with Option 1, we need to also define the interruption location. 
CATT: prefer Option 2. 
HW: Support Option 1. This is similar to NCSG, as the data scheduling remains
ZTE: Prefer Option 2. NCSG has additional considerations, but not sure we have the same case here.
QC: This is similar to NCSG. Prefer Option 1. Do not understand the location argument
Apple: Prefer Option 1. Can Nokia clarify? To CATT, this is not an extension. 
E///: Prefer Option 2. Do not understand why baseband preparation time needs interruption
MTK: Do we expect NFG to have better or worse performance than NCSG. Not defining location is already some difference to NCSG. 
Tentative agreements:
N.A


Issue 1-1-5a: Requirements on the interruption ratio, if allowed - whether ratios are for individual frequency layer or in total
· Previous agreements
· Interruption ratio is defined as follows: 
· 80ms ≤ Tcycle < 160ms: up to [2.50%] probability of interruption
· 160ms ≤ Tcycle < 320ms: up to [1.25%] probability of interruption
· 320ms ≤ Tcycle: up to [0.625%] probability of interruption
· Do not define requirement for the case Tcycle < 80ms
· Proposals
· Option 1: Interruption ratio is defined for a single frequency layer, and total interruption ratio is the sum of interruption ratio of individual frequency layers
· Option 2: The agreed interruption ratio should only apply to single frequency layer. In case of multiple frequency layers with different measurement cycle, the interruption ratio with the shortest measurement cycle should apply
· Option 3: The interruption ratios agreed apply for a single frequency layer. It is expected that the same interruption ratio will apply for all related frequency layers
· Option 4: Define Tcycle based on sampling interval on all MOs which would cause interruption. With this, the interruption ratio is the total ratio, i.e., it shall apply for all frequency layers.
· Option 5: No need to define separate interruption ratio for multiple frequency layers or DRX. The previous agreed interruption requirement are applied for both single frequency layer and multiple frequency layers, and both non-DRX and DRX. 
· Recommended WF
· Discuss upon options.
Discussions:

Tentative agreements:


Issue 1-1-5b: Requirements on the interruption ratio, if allowed - how Tcycle is specified
· Proposals
· Option 1: Tcycle is the available measurement interval in the measurement period requirements after considering the resource collision
· Option 1a: 
· Tcycle = Max(SMTC period, DRX cycle) x CSSF x Kp
· Option 1b: 
· When no DRX is used: Tcycle = SMTC x Kp;
· When DRX cycle ≤ 320ms, Tcycle = 1.5 x max(SMTC, DRX) x Kp;
· When DRX cycle > 320ms, Tcycle = DRX cycle x Kp;
· Option 1c: 
· Tcycle = measCycleNFG x CSSF, provided that at least an SMTC occasion is available per measCycleNFG per frequency layer
· Option 1d: 
· Tcycle = max( 80, max(TSMTC, DRX cycle) x CSSF x Kp) for FR1, where Kp is the scaling factor for an SSB frequency layer to be measured without measurement gaps
· Tcycle = max( 80, max(TSMTC, DRX cycle) x CSSF x Kp x KFR x Klayer1_measurement) for FR2, where Kp is the scaling factor for an SSB frequency layer to be measured without measurement gaps, and KFR is the scaling factor depending on the frequency range and SSB SCS
· Option 2a:
· Tcycle = SMTC x CSSF x Kp x Kinterruption, where is the number of carriers on which the measurement may cause interruption
· Option 3: 
· Tcycle = max (80ms, SMTC period, DRX cycle).
· CSSF and other scaling factor need to be included at measurement requirements similar to existing measurement requirements.  
· Recommended WF
· Discuss upon the options.
Discussions:
Intel
E///: suggest to use Option 1c. start from non-DRX first. Concern on Kp
OPPO: for FR2, we need Klayer_1. 
Nokia: we still need to discuss other assumptions
Xiaomi: for multiple layers, CSSF is not needed. 
QC: CSSF can be capture elsewhere and can be coupled with Tcycle. Prefer Option 3
HW: We are fine with SMTC period x CSSF

For information: 
· Current assumption: non-DRX, no MG configured, FR1 and multiple frequency layers.
· FFS the definition of Tcycle: max (measCycleNFG, SMTC period) x Nf
· It is expected that the interruption ratio will not be increased compared to the single frequency layer when configured with all related frequency layers
· TBD if Nf value is calculated only based on the MOs that require interruption
· FFS: measCycleNFG is configured by network (the value is not smaller than 80ms)
· TBD whether  LOWER_BOUND is needed and its value

Tentative agreements:
Question for FFS is: if there are MOs that need interruption and MOs that do not need interruption, whether these MOs compete the same opportunities for measurements?





Issue 1-1-7: Trade-off between interruption ratio and measurement delay
· Proposals
· Option 1: RAN4 to introduce a NW indicator KNeedForGaps to reduce the total interruption ratio
· Option 2: RAN4 to introduce measCycleNFG to reduce the total interruption ratio
· Recommended WF
· Discuss upon the options.
Discussions:

Tentative agreements:


Sub-topic 1-2 [NFG] Measurement reporting delay requirements
· Case 1: without gap and no interruption (e.g. ’nogap’ or ’nogap-nointerruption[TBD]’ indicated in [NeedForGapInfoNR-r18: TBD])
· Case 2: without gap but interruption allowed (e.g. ’nogap-with interruption[TBD]’ indicated in [NeedForGapInfoNR-r18:TBD])
	Sub-issues
	Proposals on
	Candidate Options
	Company’s view

	Sub-issue 1: Framework of requirements

	Framework of requirements
	FFS: Definition updated
	[bookmark: OLE_LINK2]Option 1: If UE indicate ’nogap-withinterruption[TBD] via NeedForGapInfoNR-r18[TBD], UE shall be able to identify a new detectable intra/inter frequency cell within….
Option 2: in the introduction part, the definition for intra/inter-freuqency measuremen without gap can be updated as: 
“A measurement is defined as inter-frequency measurement without gaps if the UE indicates ‘no-gap’ via interFreq-needForGap for inter-frequency measurement.
“
	

	
	Requirements for both index is known and unknow
	Tidentify_inter_without_index if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured) or deriveSSB-IndexFromCellInter-r17 is configured for the FR1 and FR2-1 target frequency layers and and UE supporting [recognition of deriveSSB-IndexFromCellInter]. Otherwise UE shall be able to identify a new detectable intra/inter frequency cell within Tidentify_intra/inter_with_index.
	

	
	Main components within the requirements
	Tidentify_intra/inter_without_index = (TPSS/SSS_sync + T SSB_measurement_period) ms
Tidentify_intra/inter_with_index = (TPSS/SSS_sync + T SSB_measurement_period + TSSB_time_index) ms
	

	Sub-issue 2: Common parameters among {TPSS/SSS , T SSB_measurement , TSSB_time_index}

	Common parameters among {TPSS/SSS , T SSB_measurement , TSSB_time_index}
	FFS: scaling_factor1:
M2 depending on DRX
	Option 1: M2=1.5 when DRX cycle ≤ 320ms
	

	
	FFS: scaling_factor 2:
Scale factor for SMTC overlapping with measurement gap
	Option 1:  Update Kp factors in 9.2.5 or 9.3.9
	

	
	FFS: scaling_factor 3: Klayer1_measurement
Scale factor for L1 measurements RS non-overlapping with measurement gap
	
	

	
	Option 1: Meas_cycle
	Option 1: replace “measCycleSCell” wih Tcycle ( depending on issue 1-1-5)
Option 2: Depending on Tcycle definition in issue 1-1-1
	

	
	CCSFintra/inter
	Option 1: Reuse CSSFintra/inter in TS38.133

	

	
	FFS:
Additional samples for AGC
	P1: Needs to include additional AGC in the requirements for PSS/SSS detection because of other sequential procedures.
P2: AGC sample needed for inter-frequency only
	

	
	
	
	

	Sub-issue 3-1: Time period for PSS/SSS

	Time period for PSS/SSS detection for FR1:
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]) x [scaling_factor 2]x [meas_cycle] ) x [CSSF]

	Low bound
	600ms when no DRX or DRX cycle≤ 320ms
	

	
	FFS: meas_samples without AGC
	Option 1: 5 
Option 2: 5 for intra-f and 8 for inter-f measurement. 
Option 3: 8
	

	Time period for PSS/SSS detection for FR2:
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]x [scaling_factor 2] x [scaling_factor 3])) x [meas_cycle] ) x [CSSF]

	Low bound
	600ms when no DRX or DRX cycle≤ 320ms
	

	
	FFS: meas_samples without AGC
	Option 1: Mpss/sss_sync_w/o_gapsO defined in TS38.133 9.2.5. or Mpss/sss_sync_inter defined in TS38.133 9.3.9
	

	Sub-issue 3-2: Measurement period

	Measurement period for FR1: 
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]) x [scaling_factor 2]x [meas_cycle] ) x [CSSF]

	FFS: Low bound
	Option 1: 200ms when no DRX or DRX cycle≤ 320ms
Option 2: 400ms when no DRX or DRX cycle≤ 320ms
	

	
	meas_samples without AGC
	Option 1: 5
	

	Measurement period for FR2: max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]x [scaling_factor 2] x [scaling_factor 3])) x [meas_cycle] ) x [CSSF]

	FFS: Low bound
	Option 1: 400ms when no DRX or DRX cycle≤ 320ms
	

	
	meas_samples without AGC
	Option 1: Mmeas_period_w/o_gaps  defined in TS38.133 9.2.5. for intra-f or Mmeas_period_inter defined in TS38.133 9.3.9 for inter-f
	

	Sub-issue 3-3: Time period for time index detection

	Time period for time index detection (FR1)
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]) x [scaling_factor 2]x [meas_cycle] ) x [CSSF]

	FFS: Low bound
	Option 1: 120ms when no DRX or DRX cycle≤ 320ms
Option 2: 200ms
Option 3: 240ms
	

	
	FFS: meas_samples without AGC
	Option 1: 3
	

	Time period for time index detection (FR2):
max( [low_bound], ceil( [meas_samples] x [scaling_factor 1]x [scaling_factor 2] x [scaling_factor 3])) x [meas_cycle] ) x [CSSF]

	FFS: Low bound
	Option 1: 200ms when no DRX or DRX cycle≤ 320ms
Option 2: 240ms
	

	
	meas_samples without AGC
	Option 1: Mssb_index_intra  defined in TS38.133 9.2.5. for intra-f  
	

	
	
	
	



Issue 1-2-1: Requirement for intra/inter-freq measurement without gap when interruption allowed (case 2)
· Previous agreements
· When RAN4 defining the measurement requirements for intra/inter-freq measurement without gap when interruption allowed (case 2), the following key aspects needs to be updated at least. 
· Updated the definition of intra/inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘nogap-withinterruption[TBD]’ via ‘needForGap-r18[TBD]’ 
· Updated the scaling factor because of the measurement gap overlapping (Kp )
· Updates on CSSFoutside_gap
· Updates on Klayer1_measurement
· Proposals
· Option 1: The measurement requirements for intra/inter-freq measurement without gap when interruption allowed (case 2) can be defined with the following aspects:
· Update the definition part
· Take the low bound and measurement samples needed for the procedure of PSS/SSS detection, measurement and SSB index detection for NCSG in 9.3.10 as baseline
· Measurement cycle, Kp, Klayer1_measurement, and CSSFoutside_gap depends on the Tcycle definition discussed in issue 1-1-1 
· Option 2: For measurement with interruption, adopt the following updates based on existing requirements for measurement without gap.
· SMTC period is changed to TCycle as in Issue 1-1-5b
· CSSF outside MG is updated to account for MOs measured outside MG
· Option 3: For the scenario of intra- and inter-frequency without gap when interruption is allowed, RAN4 shall leverage the existing Rel-17 NCSG requirements to define the new interruption requirements for NeedForGap after 
· replacing the ‘max (VIRP, SMTC)’ in the measurement period requirement from NCSG with ‘measCycleNFG’ for NFG
· The CSSF should be designed taking the requirements from clause 9.1.5.3 for NCSG as a baseline with update that at least one SMTC per measCycleNFG per frequency layer should be available
· Option 4 : Replace measurement period component to Tcycle. General measurement period format is Max(lower_bound, Number of Samples * scaling factors* Tcycle * CSSFinter/intra ), where Tcycle = max (80ms, SMTC period, DRX cycle).
· Option 5a: Consider the formulas for calculating inter-frequency measurement without gaps with interruption for FR1 as in the table below:
	DRX cycle
	TPSS/SSS_sync_inter
	TSSB_time_index_inter
	T SSB_measurement_period_inter  

	No DRXNote 1
	max( 600ms x CSSFinter, 5 x Tcycle)
	max(120ms x CSSFinter, 3 x Tcycle)
	max(200ms x CSSFinter, 5 x Tcycle)

	DRX cycle≤ 320ms Note 2, Note 3
	max( 600ms x CSSFinter, ceil(M2x 5) x Tcycle)
	max(120ms x CSSFinter, ceil (M2 x 3) x Tcycle) 
	max(200ms x CSSFinter, ceil(1.5x 5) x Tcycle) 

	DRX cycle>320ms
	ceil(5 x Kp) x DRX cycle x CSSFinter
	Ceil(3 x Kp) x DRX cycle x CSSFinter
	ceil( 5 x Kp ) x DRX cycle x CSSFinter

	NOTE 1:	Tcycle = max( 80, TSMTC x CSSFinter x Kp), where Kp is the scaling factor for an SSB frequency layer to be measured without measurement gaps.
NOTE 2:	Tcycle = max( 80, max(TSMTC, DRX cycle) x CSSFinter x Kp), where Kp is the scaling factor for an SSB frequency layer to be measured without measurement gaps.
NOTE 3: 	Requirements considered only if SMTC overlaps with DRX ON, otherwise requirements without gaps without interruption apply.



· Option 5b: Consider the formulas for calculating inter-frequency measurement without gaps with interruption for FR2 as in the table below:
	DRX cycle
	TPSS/SSS_sync_inter
	T SSB_measurement_period_inter  

	No DRXNote 1
	max(600ms x CSSFinter, Mpss/sss_sync_inter x Tcycle) 
	max(400ms x CSSFinter, Mmeas_period_inter x Tcycle)

	DRX cycle≤ 320ms Note 2, Note 3
	max(600ms x CSSFinter, ceil(1.5 x Mpss/sss_sync_inter ) x Tcycle) 
	max(400ms x CSSFinter, ceil(1.5x Mmeas_period_inter) x Tcycle) 

	DRX cycle>320ms
	ceil(Mpss/sss_sync_inter  x Kp x Klayer1_measurement)  x DRX cycle x CSSFinter
	ceil(Mmeas_period_inter xKp x Klayer1_measurement) x DRX cycle x CSSFinter

	NOTE 1:	Tcycle = max( 80, TSMTC x CSSFinter x Kp x KFR x Klayer1_measurement), where Kp is the scaling factor for an SSB frequency layer to be measured without measurement gaps.
NOTE 2:	Tcycle = max( 80, max(TSMTC, DRX cycle) x CSSFinter x Kp x KFR x Klayer1_measurement), where Kp is the scaling factor for an SSB frequency layer to be measured without measurement gaps, and KFR is the scaling factor depending on the frequency range and SSB SCS.
NOTE 3: 	Requirements considered only if SMTC overlaps with DRX ON, otherwise requirements without gaps without interruption apply.



· 
· Recommended WF
· Discuss upon the options in the table
Discussions:

Tentative agreements:


Issue 1-2-2: Requirement for inter-freq measurement without gap (Inter-f case 1)
· Previous agreements
· The requirements for inter-frequency case 1 can be defined by reusing 9.3.9 framework in TS38.133.
· The following updates needed can be FFS:
· Updated the definition of inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘no-gap’ via interFreq-needForGap.  
· Measurement samples needed for the induvial process (PSS/SSS detection, measurement and SSB index detection 
· Measurement cycles definition
· Updated the scaling factor because of the measurement gap overlapping (Kp )
· Updates on CSSFoutside_gap
· Proposals
· Option 1: The measurement requirements for inter-frequency case 1 can be defined by reusing 9.3.9 framework in TS38.133, and the update is only needed for the definition part.
· Option 2: The measurement period requirements of intra/inter-freq measurements without gap and no interruption (case 1) in Rel18 can be defined by reusing the existing requirements in Section 9.2.5 / 9.3.9 of TS38.133 respectively with the necessary updates on CSSFoutside_gap in 9.1.5.1 of TS38.133 
· Option 3: For inter-frequency case 1, RAN4 shall add the following line in Clause 9.3.9.1: ‘When inter-frequency SMTC is partially overlapping with interruption occasion, Kp = 1/(1- (SMTC period / measCycleNFG)), where SMTC period < measCycleNFG’
· Recommended WF
· Discuss on the proposals 
Discussions:

Tentative agreements:

Sub-topic 1-3 [NFG] UE behaviours

Issue 1-3-1a: Mapping between NeedForGap and NCSG capabilities when UE supports both of them
· Proposals
· Option 1: Indication of “no-gap” as part of needForGaps or needForGapsNCSG means no-gap Case 1 (no gap without interruption)
· Option 2: No need to establish the mapping between UE’s indication for NeedForGaps and NCSG
· Option 3: RAN4 to postpone the 1-to-1 mapping between NeedForGaps and NCSG capabilities until RAN4 has a clear understanding on NeedForGaps requirement
· Recommended WF
· Discuss upon the options
Discussions:

Tentative agreements:


Issue 1-3-1b: enabling NCSG and NFG at the same time
· Proposals
· Option 1: NeedForGapsInfoNR and NeedForGapNCSG-InfoNR are not expected to be enabled for the same UE
· [bookmark: _Toc131949619]Option 2: [Rel 18 NeedForGapsInfoNR] and NeedForGapNCSG-InfoNR may be enabled for the same UE at the same time
· Option 3: NeedForGaps and NCSG are not expected to be enabled for the same UE at the same time, but NW can alternatively switch between NeedForGaps and NCSG once both UE and NW support NeedForGaps and NCSG
· Recommended WF
· Discuss upon the options.
Discussions:

Tentative agreements:



Sub-topic 2-2 [Inter-RAT] UE capabilities

Issue 2-1-1: Differentiate scenarios for Case b-2
· Proposals
· Option 1: Do not differentiate the cases. Both CRS rate matching and CRS-IM have the same requirements
· Option 2: Gapless measurements for Case b-2 are only allowed with CRS rate matching
· Recommended WF
· Agree on option 1
Discussions:

Tentative agreements:


It shall be noted that the main tasks related to RAN4 (listed in the table below) are to investigate how UE to support these features and define the necessary measurement requirements. Based on the general principles, we can also organize the discussion on UE capabilities in the several sub issues below, which are coupled with the using scenarios. 
	Using scenarios 
	Capability (sub-topic 2-2)

	Case a-1: 
Inter-RAT NR wo gap because of the vacant RF chain available
	< Agreement in R4#106>: 
Add the request on the additional signaling from UE to indicate the inter-RAT NR measurements without gap but interruption needed in the inter-RAT NR measurement without gap (case a-1) to the LS to RAN2

	Case b-1: 
Inter-RAT LTE wo gap
because of the vacant RF chain available
	< Agreement in R4#106bis-e>:
Reuse NeedForNCSG-InfoEUTRA-r17 to support Case b-1 and Define requirements for case when UE reports “nogap-noncsg” in NeedForNCSG-InfoEUTRA-r17 for indicating no-gap without interruption

	Case b-2: 
Inter-RAT LTE wo gap because the measurement reference signal can be contained within UE’s active BWP
	< Way forward>:
A new per-UE capability to support Case b-2 should be defined




Issue 2-2-2: UE capability to support the inter-RAT LTE measurement requirements when LTE CRS to be measured is contained in UE’s active BWP(Case b-2)
· Proposals
· [bookmark: _Toc135073924]Option 1: Do not consider interruption for case b-2 and no need to introduce additional indication of “no gap with interruption” for case b-2
· Option 2: A new per-UE capability to support Case b-2 should be defined. Indication such as “no gap with interruption” is not necessary unless well justified. Potential issues such as AGC can be reflected in applicability conditions for case b-2
· Option 3: Introduce a new capability for case b-2 similar as Rel-16 inter-frequency measurement without gap
· Option 4: RAN4 shall agree on the following: 
· A new per-UE capability to support Case b-2 should be defined,
· signalling levels can be: (i) ‘gap’, and (ii) ‘nogap-nointerruption’,
· power imbalance between LTE neighbouring cell and NR serving cell is less than 6 dB, FFS additional AGC samples for measurements delay,
· scheduling restriction shall be defined for inter-RAT LTE measurement case b-2 with mixed numerology.
· Recommended WF
· Agree on
· Introduce a new per-UE capability to support case b-2 similar as Rel-16 inter-frequency measurement without gap
· ‘No gap with interruption’ is not considered for case b-2
· No interruption is considered for case b-2
Discussions:

Tentative agreements:

Sub-topic 2-3 [Inter-RAT] 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
· Option 3: RAN4 shall delay the discussion on searcher limitation requirement until RAN4 reaches conclusion on parallel measurements
· Recommended WF
· Discuss upon the options
Discussions:

Tentative agreements:


Sub-topic 2-4 [Inter-RAT] 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 measurement 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 2-4-9: Effective measurement window
· Proposals
· Option 1: Introduce the effective measurement window for inter-RAT LTE measurement, including offset, duration and periodicity. 
· Option 1a:
· The ML for NCSG can be reused as the duration for effective measurement window
· The VIRP for NCSG can be reused as the periodicity for effective measurement window
· Option 1b:
Table. 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

	2
	2
	40
	24Note 1

	3
	2
	80
	12Note 1

	Note 1: When determining UE requirements using Tinter1 for EMW IDs 2, 3, Tinter1 = 60 for pattern ID 2, and Tinter1 = 30 for pattern ID 3.



· Option 2: Define effective measurement window to restrict the location of scheduling restriction due to inter-RAT LTE measurement
· Recommended WF
· Agree on Option 1
Discussions:

Tentative agreements:
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