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Issue 4-1-2: Network B requirements framework
· Proposals
· Option 1: The network B requirement is related to MGRP, with DRX cycle replaced by max(DRX cycle, MGRP_max), where MGRP_max is the maximum MGRP among all configured MUSIM gaps. (Apple xiaomi MTK)
· Option 1-1: DRX cycle is replaced by max(DRX cycle, MGRP), MGRP is the MGRP of the mandatory gap pattern (CMCC)
· Option 1-2: For NW-B measurement requirements, the ‘DRX cycle’ in current requirements is replaced with ‘Max(DRX cycle, Min(MUSIM gap MGRP)), (MUSIM gap MGRP) includes the MGRP from all the UE configured periodic MUSIM gaps (Nokia)
· Option 2: The network B requirements is not related to MGRP, and with a fixed scaling factor N based on the DRX cycle. (xiaomi, China Telecom, CMCC, Ericsson, vivo, oppo, Huawei, Qualcomm) 
· Option 2a: N = 4, and other values are not precluded. (China telecom, Ericsson vivo, Huawei, Qualcomm)
· Option 2b: The NW-B requirements is defined based on min(N*DRX cycle, 5.12s), provided that the MGRP requested by UE should not be larger than N*DRX cycle. (oppo)
Tentative Agreement:
· Option 1-2: For NW-B measurement requirements, the ‘DRX cycle’ in current requirements is replaced with ‘Max(DRX cycle, Min(MUSIM gap MGRP)), (MUSIM gap MGRP) includes the MGRP from all the UE configured periodic MUSIM gaps (Nokia, MTK, Apple)
· Object: E///
· Option 2: The network B requirements is not related to MGRP, and with a fixed scaling factor N based on the DRX cycle of network B.
· Option a: N = [4]
· Object: Nokia, MTK want to add that no requirement under certain condition. 
· Companies to select option 1-2 or option 2 by offline discussion in this week.
Recommendations:
Examples for option 2
Table 4.2.2.2-1: Nserv
	DRX cycle length [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	

	0.32
	1
	8
	12
	N2*M1*N1*4

	0.64
	
	5
	8
	N2*M1*N1*4

	1.28
	
	4
	6
	N2*N1*2

	2.56
	
	3
	5
	N2*N1*2

	Note 1:	Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.
Note 3:      N2= [4]



Table 4.2.2.3-1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra
	Max(DRX cycle, Min(MUSIM gap MGRP)) [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	
	
	

	0.32
	1
	8
	12
	N2*11.52 x N1 x M2 (36 x N1 x M2)
	N2*1.28 x N1 x M2 (4 x N1 x M2)
	N2*5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	8
	N2*17.92 x N1 (28 x N1)
	N2*1.28 x N1 (2 x N1)
	N2*5.12 x N1 (8 x N1)

	1.28
	
	4
	6
	N2*32 x N1 (25 x N1)
	N2*1.28 x N1 (1 x N1)
	N2*6.4 x N1 (5 x N1)

	2.56
	
	3
	5
	N2*58.88 x N1 (23 x N1)
	N2*2.56 x N1 (1 x N1)
	N2*7.68 x N1 (3 x N1)

	Note 1:	Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.
Note 3:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra is expected.
Note 4: N2 = [ 2 4]



Example for option 1-2 (copied from R4-2320296)
Table 4.2.2.2-1: Nserv for NW-B
	Max(DRX cycle, Min(MUSIM gap MGRP)) [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	

	0.32
	1
	8
	12
	M1*N1*4

	0.64
	
	5
	8
	M1*N1*4

	1.28
	
	4
	6
	N1*2

	2.56
	
	3
	5
	N1*2

	Note 1:	Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.
Note 3:	Min(MUSIM gap MGRP) is the minimum MGRP among all allocated periodic MUSIM gaps.



New compromise
M1 and M2 are removed
	[Max(DRX cycle, Min(MUSIM gap MGRP)) or DRX]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	

	0.32
	1
	8
	12
	N2* M1*N1*4

	0.64
	
	5
	8
	N2* M1*N1*4

	1.28
	
	4
	6
	N2*N1*2

	2.56
	
	3
	5
	N2*N1*2

	Note 1:	Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.
Note 3:      N2= [4]



	[Max(DRX cycle, Min(MUSIM gap MGRP)) or DRX] [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	FR1
	FR2-1Note1
	FR2-2 Note2
	
	
	

	0.32
	1
	8
	12
	N2*11.52 x N1 x M2 (36 x N1 x M2)
	N2*1.28 x N1 x M2 (4 x N1 x M2)
	N2*5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	8
	N2*17.92 x N1 (28 x N1)
	N2*1.28 x N1 (2 x N1)
	N2*5.12 x N1 (8 x N1)

	1.28
	
	4
	6
	N2*32 x N1 (25 x N1)
	N2*1.28 x N1 (1 x N1)
	N2*6.4 x N1 (5 x N1)

	2.56
	
	3
	5
	N2*58.88 x N1 (23 x N1)
	N2*2.56 x N1 (1 x N1)
	N2*7.68 x N1 (3 x N1)

	Note 1:	Applies for UE supporting FR2-1 power class 2&3&4. For UE supporting FR2-1 power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	Applies for UE supporting FR2-2 power class 2&3. For UE supporting FR2-2 power class 1, N1 = 12 for all DRX cycle length.
Note 3:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1. If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra is expected.
Note 3: N2 = [4] 



Agreement: RAN4 not to define requirement for network B in Rel-18 due to no consensus on how to define the requirement.

Issue 4-1-1: Network B requirements conditions
· Proposals
· P1: Update the agreement on NW B requirements to include inactive state as: Define NW B measurement/cell reselection requirements in IDLE/inactive mode only (Apple xiaomi China Telecom CMCC Ericsson vivo oppo Huawei)
· P1-1: The inactive state requirement should be the same as NW B’s Idle state (Apple  China Telecom Ericsson vivo oppo)
· P2: Add the condition “MUSIM gaps will not be dropped due to collision with other MUSIM gaps” when defining NW B requirements (Apple)
· P3: RAN4 only one set of requirements for NW-B requirements when UE is allocated with MUSIM gaps.  NW-B requirements when UE is allocated with MUSIM gaps are the same as current Idle mode measurement requirements. (Nokia)
· P4: Postpone the discussion of additional conditions for defining Network B requirements until there is agreement on the framework for defining the requirements (issue 4-1-2). (Qualcomm)
Agreement: If define network B inactive state requirements. The inactive state requirement is the same as that of NW B’s Idle state requirements. 

Issue 2-2-1: UE behaviour when “keep solution” is indicated by UE and NW A rejects the ‘keep solution’ indication
· Proposals
· P1: Requirements in network B do not apply (Qualcomm MTK)
· P2: Priority based solution is used (fallback to priority based solution) when “keep solution” is not granted (Apple, Xiaomi, China Telecom, CMCC, Ericsson, vivo, oppo, Nokia, ZTE, MTK)
 Agreement: P2 

 Issue: CR related

	Spec
	Section
	Detail 
	Responsible company

	TS38.133
	9.1.10.x1 Introduction
9.1.10.x2 Requirements applicability
9.1.10.x3 Collision handling for MUSIM gaps
9.1.10.x3.y1 MUSIM gaps priority preference 
9.1.10.x3.y2 Collision handling between different MUSIM gaps 
9.1.10.x3.y3 Collision handing between MUSIM gaps and measurement gaps



	Introduction for Rel-18 requirements
Requirements applicability 
The conditions when MUSIM requirements apply
UE Capability related
Clarification on the impact on other gaps allocation when MUSIM gaps are allocated

MUSIM gap priority preference indication
Introduction
Priority preference indicated by UE
[priority preference order]
Collision handling within MUSIM gaps
Introduction
Priority based collision handling rules within MUSIM gaps
“Keep” solution based collision handling within MUSIM gaps
Collision handling between MUSIM gaps and legacy gaps
Introduction
Collision between MUSIM gaps and gap configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17 (Type-2) gaps
Collision between MUSIM gaps and gap configured via GapConfig (Type-1) gaps
[Collision between MUSIM gaps and Pre-MG and NCSG]
	vivo
R4-2319244

	
	[9.1.10.x4 Interruption when MUSIM gaps are configured]

	Interruption when MUSIM gaps are configured

	ZTE
R4-2320561

	
	9.2.5, 9.2.6, 9.2C.5, 9.2C.6
	Intra-frequency measurement
Impact due to MUSIM gap
	MTK

	
	9.3.4, 9.3.5, 9.3.9, 9.3C.4, 9.3C.7
	Inter-frequency measurement
Impact due to MUSIM gap
	MTK

	
	9.4.2, 9.4.3
	Inter-RAT measurement and SFTD
Impact due to MUSIM gap
	MTK

	
	[9.5.1] 9.5.4
	L1-RSRP measurement requirements
Impact due to MUSIM gap
	Huawei
R4-2319987

	
	[9.8.1] 9.8.4
	L1-SINR measurements for Reporting 
Impact due to MUSIM gap
	Huawei
R4-2319987

	
	[9.9.1] 9.9.2, 9.9.3, 9.9.4, 
	Positioning measurement 
Impact due to MUSIM gap
	ZTE
R4-2320562

	
	[9.10.1] 9.10.2, 9.10.3
	CSI-RS based L3 measurement 
Impact due to MUSIM gap
	China Teleocom
R4-2319035

	
	[9.12.1] 9.12.4
	Measurement for Propagation Delay Compensation
Impact due to MUSIM gap
	Nokia
R4-2320297

	
	l[9.13.1] 9.13.4
	L1-RSRP measurements for a cell with different PCI from serving cell
Impact due to MUSIM gap
	Huawei
R4-2319987

	
	8.1, 8.1A, 8.1C
	Impact on RLM due to MUSIM gaps
	Xiaomi
R4-2318868 (8.1)

	
	8.5, 8.5A, 8.5C
	Impact on link recovery due to MUSIM gaps
	Xiaomi 
R4-2318868 (8.5)

	
	8.18
	Impact on TRP specific Link Recovery Procedures due to MUSIM gaps
	Oppo
R4-2319491

	
	4.2x Cell Re-selection for network B when MUSIM gaps are configured
4.2x.1 Introduction
4.2x.2 Requirements
4.2x.2.1 UE measurement capability
4.2x.2.2 Measurement and evaluation of serving cell of NW B
4.2x.2.3 Measurements of intra-frequency NR cells of NW B
4.2x.2.4               Measurements of inter-frequency NR cells of NW B
[4.2x.2.5               Measurements of inter-RAT E-UTRAN cells of NW B]
	NW B idle state requirements
	Ericsson
R4-2319140

	
	5.1x Cell Re-selection for network B when MUSIM gaps are configured
5.1x.1 Introduction
5.1x.2 Requirements
5.1x.2.1 UE measurement capability
5.1x.2.2 Measurement and evaluation of serving cell of NW B
5.1x.2.3 Measurements of intra-frequency NR cells of NW B
5.1x.2.4               Measurements of inter-frequency NR cells of NW B
[5.1x.2.5               Measurements of inter-RAT E-UTRAN cells of NW B]
	NW B inactive state requirements
	Apple
R4-2318614

	
	Others 
	Agreements on Scell activation/deactivation and handover, etc. 
	Ericsson
R4-2319140



Issue 2-2-4: On scheduling when MUSIM gaps are not overlapping and the distance between the two MUSIM occasions is equal to or smaller than 4ms
· Proposals
· P1: Define under which conditions the UE can be scheduled in the gap between kept MUSIM gaps (the gap length is 0<gap<4ms) (China Telecom, vivo, Nokia)
· P2: The UE cannot be scheduled within this gap (vivo oppo)
· P3: UE can always be scheduled between kept MUSIM gaps (Huawei)
Agreement:
UE can be scheduled between kept MUSIM gaps for keep solution.

Issue 3-1-2: MUSIM gap impact on Measurement requirement for Propagation Delay Compensation 
· Proposals
· P1: While UE is performing measurements for propagation delay compensation, the UE will drop any overlapping MUSIM gaps (Nokia)
· P2: Exclude the combination between MUSIM and propagation delay compensation in Rel-18. (Apple vivo)
· P3: MUSIM gaps have higher priority MUSIM gaps when colliding with PRS/TRS for PDC measurement. (Huawei)
Agreement:
· RAN4 requirements apply if there is no overlap between MUSIM and propagation delay compensation in Rel-18.

Issue 1-1-4: UE capability  
· Proposals 
· P1: (MTK xiaomi)
· Separate UE capability can be considered for the “keep solution” as per UE basis besides the “priority-based solution”.
[image: ]


· P2: (vivo)
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	43.
NR_DualTxRx_MUSIM
	43-1
	1. MUSIM gap and “keep solution” 
	1. Support UE indicates preferred MUSIM gap priority and MUSIM gap priority configuration; support UE indicates “keep solution” and “keep solution” configuration
	 musim-GapPreference-r17

	YES
	
	UE is not capable to support MUSIM feature
	Per UE
	No
	No
	N/A
	
	Optional with UE capability



Recommendations:
Option 1:(may with wording update)
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	43.
NR_DualTxRx_MUSIM
	43-1
	Collision handling solution and signalling for handling collision  between MUSIM gaps and measurement gaps and among MUSIM gaps 
	 Support UE indicates MUSIM gap priority; handling collision between MUSIM gaps and measurement gaps and among MUSIM gaps 
	musim-GapPreference-r17

	YES
	
	UE is not capable to meet Rel-18 MUSIM requirement
	Per UE
	No
	No
	N/A
	
	Optional with UE capability



Option 2:
	[bookmark: _Hlk150865369]Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	43.
NR_DualTxRx_MUSIM
	43-1
	Priority based collision handling among MUSIM gaps and between MUSIM gaps and measurement gaps

	Support of UE indicates preferred MUSIM gap priority and MUSIM gap priority configuration; 
	musim-GapPreference-r17

	Yes
	No
	UE cannot use priority based collision handling solution
	Per UE
	No
	No
	N/A
	
	Optional with UE capability

	
	43-2
	Keep solution

	Support of UE indicates “keep solution” and “keep solution” configuration.
	43-1
	Yes
	No
	UE cannot use “keep solution” for collision handling among MUSIM gaps
	Per UE
	No
	No
	N/A
	
	Optional with UE capability




[bookmark: _Hlk151002195]Issue 2-2-2: Clarification on “priority base solution” and “keep solution”
· Proposals
· P1: For Rel-18 MUSIM, a UE supporting MUSIM gaps shall at least support priority based solution. A UE supporting MUSIM gaps may support keep solution. (Nokia)
Recommendations: 

Issue 1-1-1: Mandatory MUSIM gap patterns
· Proposals 
· P1: No need to discuss further whether to introduce mandatory MUSIM gap patterns (Apple oppo Huawei MTK QC)
· P2: RAN4 to define the mandatory MUSIM gap patterns (CMCC Ericsson Nokia Charter Communications)
· P2-1: The UE which supports MUSIM feature shall support MUSIM gap patterns with MGL = 6ms, MGRP = 640ms or 1280ms. (Ericsson)
· P2-2: As minimum the UE shall support MUSIM gap 6ms MGL and 160ms MGRP (Nokia)
· P3: Compromise one, for UE support MUSIM feature, at least one gap pattern among MUSIM gap pattern 16, 17, 20, 21, 24, 25, 26 shall be supported (vivo)
	MUSIM Gap Pattern Id
	MUSIM Gap Length (MGL, ms)
	MUSIM Gap Repetition Period (MGRP, ms)

	16
	6
	1280

	17
	6
	2560

	20
	10
	1280

	21
	10
	2560

	24
	20
	1280

	25
	20
	2560

	26
	20
	5120



Recommendations: 

Issue 1-1-2: Constraints on MUSIM gap request from UE side
· Proposals
· P1: There need to be a reasonable balance between the UE NW-B requirements and the MUSIM gap pattern(s). There shall be a minimum MGRP defined for the requested MUSIM gap pattern; The UE shall at least support MUSIM MGRP of 160ms;  (Nokia)
· P1-1: UE is not required performing NW-B inter-frequency measurements (Nokia)
· P2: When UE requests the MUSIM gaps, the MGRP of highest priority gap should be larger than 160ms; When UE requests only one MUSIM gap, the MGRP should be larger than 80ms; The UE shall request MUSIM gaps with MGRP larger than 160ms when NW-B configures DRX cycle larger than 640ms. (Ericsson ZTE)
· P3: Do not define constraints on MUSIM gap request from UE side (MTK Xiaomi Qualcomm Huawei oppo Apple vivo Huawei Qualcomm MTK)
· P4: No discussion on introduction of mandatory MUSIM gaps. When UE requests more than one periodic MUSIM gaps, at least one MUSIM gap has a MGRP larger than x ms where x could be 1280. (vivo)
Recommendations: Suggest to compromise to P3 based on majority view.

Issue 4-1-3: Requirement when MGRP = 5.12s 
· Proposals
· P1: For MUSIM gap with 5.12s MGPR, new requirement for 5.12s could be defined. (Apple CMCC Huawei MTK Nokia)
· P1-1: The new requirements for 5.12s could reuse corresponding requirements (number of DRX cycles) when DRX = 2.56s. (Apple Huawei MTK)
· P2: RAN4 not need to define the requirement for MGRP=5.12s if the NW-B’s requirement is only related to NW-B’s DRX. (xiaomi, China telecom, Ericsson, vivo)
Recommendations: Depending on issue 4-1-2.
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Featur es  Inde x  Feature  group  Components    Prerequ isite  feature  groups  Need for  the gNB  to know  if the  feature  is  supporte d  App licabl e to  the  capability  signalling  exchange  between  Ues (V2X  WI only) ”.  Conseque nce if the  feature is  not  supported  by the UE  Type    Nee d of  FDD /TD D  diffe renti atio n  Need  of  FR1/FR 2  differe ntiatio n  Capability  interpretat ion for  mixture of  FDD/TDD  and/or  FR1/FR2  Mandato ry/Optio nal  

43.   NR_Du alTxRx _MUSI M  43 - 1  Require ments for  MUSIM  gaps  Support of  requirements  of MUSIM gap,  including  priority  indication to  network,  collision  handling  between  MUSIM gap  and  measurement  gap and  among MUSIM  gaps  T BD  Y es  N o  U E  cannot  meet the  requireme nt for  MUSIM  gap  P er  UE  N o  N o  N /A  O ptional  with UE  capability  

 4 3 - 2  K eep  solution  Support the  indication of  keeping all  MUSIM gaps  upon colliding  among MUSIM  gaps  4 3 - 1  Y es  No  U E follows  priority rule  upon  colliding  among  MUSIM  gaps  Per  UE  N o  N o  N /A  O ptional  with UE  capability  


