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1 Topic #1: General aspects
1.1 Sub-topic 1-1: Requirements for combined options
Issue 1-4: Requirements/UE behaviour for UE supporting both option B-1-1 and A
· FFS
· Option 1: 
· There is no obvious gain if option A and option B-1-1 are supported simultaneously. 
· For UE supporting both option B-1-1 and A, if CSI-RS is configured within the active BWP for L1 measurements, then UE is NOT expected to perform RLM/BFD/BM based on CD-SSB outside active BWP.
· Option 2: 
· For UE supporting both option B-1-1 and A, if configured by NW, UE should perform L1 measurement on both CD-SSB outside active BWP and CSI-RS within active BWP. No additional requirements will be defined for such scenario.
· Option 3: 
· For UE supporting both option B-1-1 and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
· Option 4: 
· RAN4 does not need to define additional requirements or clarify UE behaviour for the UE supporting options B-1-1 and A
· Option 5: 
· RAN4 not to define additional requirements or clarify UE behaviour for UE supporting multiple options.

Issue 1-5: Requirements/UE behaviour for UE supporting both option C and A
· FFS
· Option 1: 
· For UE supporting both option C and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
· Option 2: 
· For UE supporting both option C and A, both CSI-RS and NCD-SSB within the active BWP can be configured for L1 measurements.
· Option 3:
· RAN4 does not need to define additional requirements or clarify UE behaviour for the UE supporting options C and A.
· Option 4:
· For UE supporting both option B-1-1 and C, RAN4 shall discuss which SSB UE shall measure when active BWP does NOT contain neither CD-SSB nor NCD-SSB. Candidate solutions:
· Alt 1: Leave it to network control.
· Alt 2: UE always measures CD-SSB unless the active BWP contains NCD-SSB.
· Option 5: 
· RAN4 not to define additional requirements for UE supporting multiple options.

Issue 1-6: Reporting behaviour for UE supporting both option B-1-1 and B-1-2
· FFS
· Option 1: 
· A UE shall not indicate support of both option B-1-1 and option B-1-2 per BC.

Issue 1-7: LS to RAN2 on RAN4 conclusions
· Conclusions captured in issues 4-6 and 3-4.

2 Topic #2: RRM Core requirements
2.1 Sub-topic 2-1: Requirements for Option A
Issue 2-2: Any clarification on existing timing requirements when CD-SSB is outside active BWP for option A
· It is RAN4 common understanding that timing requirements apply when the SSB is within the channel BW of the UE.

2.2 Sub-topic 2-2: Requirements for Option B-1-1
Issue 3-3: Clarification on existing timing requirements for Option B-1-1
· It is RAN4 common understanding that timing requirements apply when the SSB is within the channel BW of the UE.

Issue 3-4: Clarification on reporting of NeedForGap/NeedForGapNCSG for UE supporting option B-1-1
· For UE capable of supporting Option B-1-1 capability and additionally supporting NeedForGap or NeedForGapNCSG or NeedForInterruption”
· UE shall report no gap and no interruption/no NCSG for intra-frequency measurement.

2.3 Sub-topic 2-3: Requirements for Option C
Issue 4-1: Principle for specifying handover requirements for Option C
· FFS
· Option 1: 
· Existing handover requirements for RedCap UE with 2Rx are reused as baseline. Necessary changes can be made.
· Option 2: 
· Existing handover requirements and handover scenarios of RedCap UE with 2Rx can be applied to option C.
· Option 3: 
· The existing handover requirements defined in clause 6.1.1 (NR Handover) of TS 38.133 are also applicable for the HO when the NCD-SSB is in the active DL BWP of the source cell and the NCD-SSB is in the active DL BWP of the target cell.

Issue 4-2: Definition of intra-frequency handover and inter-frequency handover
· Definition of intra-frequency handover is introduced for non-RedCap and it is to reuse the definition for handover in RedCap.

Issue 4-3: Scenarios of handover for Option C
<Online agreement>
· Intra frequency handover from NCD-SSB to NCD-SSB
· Inter frequency handover form NCD-SSB to CD-SSB
· Inter frequency handover from CD-SSB to NCD-SSB
· Inter frequency handover from NCD-SSB to NCD-SSB

Issue 4-3-1: Requirements for applicable scenarios for handover for Option C
· For UE supporting option C, the handover requirements are applicable for the scenarios
· Handover to the first active DL BWP of the target cell associated with CD-SSB
· Handover to the first active DL BWP of the target cell associated with NCD-SSB.

Issue 4-4: Tsearch in handover requirements for known inter-frequency cell
· FFS
· Option 1:
· For UE supporting option C, the handover requirements for known inter-frequency cell are specified as follows.
· if the measured SSB is the target SSB for handover of the target cell, Tsearch = 0ms; 
· if the measured SSB and the target SSB for handover belong to the same NR target cell and fulfil the following conditions, Tsearch = Trs ms:
· CD-SSB in initial DL BWP is the measured SSB and NCD-SSB in first active DL BWP is the target SSB for handover
· NCD-SSB in DL BWP is the measured SSB and CD-SSB in initial DL BWP is the target SSB for handover
· Both measured SSB and the target SSB for handover are NCD-SSB within different DL BWPs
· Option 2: 
· For known inter-frequency target cell, three cases are included and Tsearch is N*Trs ms.
· The measured SSB is a CD-SSB and the target SSB for HO is an NCD-SSB
· The measured SSB is an NCD-SSB and the target SSB for HO is a CD-SSB
· The measured SSB is an NCD-SSB and the target SSB for HO is another NCD-SSB

Issue 4-5: Tsearch in handover requirements for other cases than known inter-frequency cell
· FFS
· Option 1: 
· Reuse the requirements for RedCap UE with 2Rx.

Issue 4-6: CA requirements for UE supporting option C
· The following scenario is supported from RAN4 requirement perspective:
· NCD-SSB + CA, NCD-SSB only in PCell
· Inform RAN1/2 the above agreement

2.4 Sub-topic 2-4: Requirements for Option B-1-2
Issue 5-2a: Interruption length (in ms) for option B-1-2
· FFS
· Option 1: 
· Interruption length is 0.5ms for FR1 and 0.25ms for FR2.
· Option 2: 
· RAN4 shall define the interruption length requirements the same as these defined for NCSG in Rel-17 (i.e., VIL=1 ms in FR1 and VIL=0.75 ms in FR2).

Issue 5-2b: Interruption length requirements (in number of slots) for option B-1-2
· FFS
· Option 1: 
· The maximum length of each interruption is based on RF tuning time of 0.5 ms for FR1 and 0.25 ms for FR2 and additional factors and is defined as follows:
Interruption length in NR CA:
Table 1: Interruption due to RLM and RLP measurements on other active serving cell in inter-band NR CA
	[image: ]
	NR Slot length (ms) of victim cell
	Interruption length X2 (slots)

	0
	1
	
	1 

	1
	0.5
	
	1 

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	2 

	
	
	Either aggressor cell or victim cell is on FR1
	3

	3
	0.125
	Aggressor cell is on FR2
	4 

	
	
	Aggressor cell is on FR1
	5 

	5
	0.03125
	Aggressor cell is on FR1
	17

	6
	0.015625
	Aggressor cell is on FR1
	33


Table 2: Interruption due to RLM and RLP measurements on other active serving cell in intra-band NR CA
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	NR Slot length (ms)
	Interruption length (slots)

	0
	1
	1 + NSSB

	1
	0.5
	1 + NSSB

	2
	0.25
	2 + NSSB

	3
	0.125
	4 + NSSB

	5
	0.03125
	16 + NSSB

	6
	0.015625
	32 + NSSB

	NOTE: NSSB is the number of slots containing the configured SSB(s) for RLM/BFD, CBD or L1-RSRP/L1-SINR


Interruption length in NR DC:
· For synchronous inter-band NR-DC, the interruption length is the same as in table 2.
· For asynchronous inter-band NR-DC, the interruption length is shown in table 3.
Table 3: Interruption due to RLM and RLM on other active serving cell in asynchronous inter-band NR-DC
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	NR Slot length (ms) of victim cell
	Interruption length X2 (slots)

	0
	1
	
	1 

	1
	0.5
	
	1 

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	3 

	
	
	Either aggressor cell or victim cell is on FR1
	4

	3
	0.125
	Aggressor cell is on FR2
	5 

	
	
	Aggressor cell is on FR1
	6 

	5
	0.03125
	Aggressor cell is on FR1
	18

	6
	0.015625
	Aggressor cell is on FR1
	34


Interruption length in EN-DC and NE-DC:
For inter-band EN-DC, the interruption on the active LTE serving cell shall not exceed:
· 1 subframe for synchronous inter-band EN-DC or 
· 2 subframes for asynchronous inter-band EN-DC.
For synchronous intra-band EN-DC, the interruption shall not exceed:
· the duration of NSSB + 2 subframes.
For inter-band NE-DC, the interruption on the active LTE serving cell shall not exceed:
· 1 subframe for synchronous inter-band NE-DC or 
· 2 subframes for asynchronous inter-band NE-DC.
For synchronous intra-band NE-DC, the interruption shall not exceed:
· the duration of NSSB + 2 subframes.
Where, NSSB is the number of slots containing the configured SSB(s) for RLM/BFD, CBD or L1-RSRP/L1-SINR.
· Option 2: 
· The maximum length of each interruption is based on RF tuning time of 1 ms for FR1 and 0.75 ms for FR2.

Issue 5-2c: Interruption ratio for option B-1-2
· FFS
· Option 1: 
· For option B-1-2, the interruption requirements can be defined based on HARQ ACK/NACK loss framework with a maximum missed ACK/NACK rate up to [0.5%]. 
· Option 1a:
· The interruption requirements can be defined based on HARQ ACK/NACK loss framework with a maximum missed ACK/NACK rate up to 0.5%. 
· The maximum interruption probability on other active serving cells due to RLM/LRP measurements performed on the serving cell are defined:
· The rate of ACK/NACK feedback loss on any other active serving cell resulting from RLM/BFD measurements on the serving cell shall not exceed 0.5 %.
· The rate of ACK/NACK feedback loss on any other active serving cell resulting from CBD measurements on the serving cell shall not exceed 0.5 %.
· The rate of ACK/NACK feedback loss on any other active serving cell resulting from L1-RSRP/L1-SINR measurements on the serving cell shall not exceed 0.5 %.
· Option 2:
· For UE supporting option B-1-2, the probability of missed ACK/NACK is 1% for ALL RLM/BFM/BM(L1-RSRP/L1-SINR) measurements based on SSB outside active BWP.
· Option 2a: 
· The probability of missed ACK/NACK for a UE supporting Option B-1-2, due to interruptions caused by UE performing BM/RLM/BFD measurements based on SSB outside the active BWP, shall not exceed [1.0]%.
· Option 3: 
· X%=interruption length * 2 / L1-RS periodicity, where X% is the interruption ratio, interruption length is 0.5ms in FR1 and 0.25ms in FR2, and L1-RS periodicity is the periodicity of SSB configured for BM/RLM/BFD after taking scaling factor P into account.
· [bookmark: _GoBack]Option 4: 
· RAN4 shall define interruption length for Option B-1-2 and RAN shall not define interruption ration for the same option.

Issue 5-4: How interruption requirements for supporting option B-1-2 are captured
· The existing clause 8.2 in 38.133 and clauses 7.32 and 7.36 in 36.133, can be reused for defining the interruption requirements as shown below in table 4 and table 5:
· Table 4: List of top sections on interruption requirements in TS 38.133 impacted for UE supporting option B-1-2:
	No.
	Section number
	Section title

	1
	8.2.2
	SA: Interruptions with Standalone NR Carrier Aggregation

	2
	8.2.4
	NR-DC: Interruptions


· Table 5: List of top sections on interruption requirements in TS 36.133 impacted for UE supporting option B-1-2:
	No.
	Section number
	Section title

	1
	7.32
	7.32	Interruptions with EN-DC

	2
	7.36
	7.36	Interruptions with NE-DC
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