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[bookmark: _Toc116995841]Introduction
In the last RAN4 meeting in Toulouse (RAN4#108) progress was made related to the BWP_wor. Agreements and open issue were captured in [1].
In this paper we comment with our view on the remaining open issues.

[bookmark: _Toc116995842]Discussion
General aspects
Two issues remained open with a number of options related to how to potentially handle UE requirements which may support more than one of the discussed options (A, c, B-1-1 or B-1-2).

Requirements/UE behaviour for UE supporting both option B-1-1 and A
From the 108 meeting the following options are open for this issue:
· Option 1: 
· RAN4 doesn’t need to specifically discuss requirements for UE supporting both option B-1-1 and A since UE can always measure CD-SSB without gap or interruption.
· Option 2: 
· There is no obvious gain if option A and option B-1-1 are supported simultaneously. 
· If it is supported that UE works with option A and option B-1-1 simultaneously, UE behaviour/conditions for RLM/BM/BFD measurements should be defined.
· 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: 
· If the UE is operating in an active BWP with no NCD-SSB, and no CD-SSB but WITH CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option A (CSI-RS)?
· Option 5: 
· RAN4 not to define additional requirements or clarify UE behaviour for UE supporting multiple options. 
· Option 6: 
· Whether RAN4 should define requirements for a UE supporting multiple options could be discussed later.
We do not see a strong need to define further requirements related to a UE which supports both option B-1-1 and Option A. We expect that if situations occur where the UE may apply ether Option A or Option B-1-1, we expect that the UE will select the option which favor best overall performance. If the conditions for either option are fulfilled the UE shall operate accordingly. Hence, we think Option 5 is an acceptable compromise.
[bookmark: _Hlk146738518]Option 5 is an acceptable compromise.

Requirements/UE behaviour for UE supporting both option C and A
From the 108 meeting the following options are open for this issue:
· Option 1: 
· For UE supporting both option C and A, when active BWP contains NCD-SSB, RAN4 shall discuss whether RLM/BM/BFD should be based on NCD-SSB or CSI-RS. At least we don’t expect UE needs to monitor both.
· Option 2: 
· UE working with option A and option C simultaneously should be supported and UE behaviour/conditions for RLM/BM/BFD measurements should be defined.
· Option 3: 
· 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 4: 
· RAN4 not to define additional requirements for UE supporting multiple options.
· Option 5: 
· Whether RAN4 should define requirements for a UE supporting multiple options could be discussed later.
· Option 6: 
· A UE supporting Option C must always additionally support at least on other options (A, B-1-1 or B-1-2).
We do not see a strong need to define further requirements related to a UE which supports both option C and Option A. We expect that if situations occur where the UE may apply ether Option A or Option C, we expect that the UE will select the option which favor best overall performance. If the conditions for either option are fulfilled the UE shall operate accordingly. Hence, we think Option 4 is an acceptable compromise.
Option 4 is an acceptable compromise.

Impact of Option A
Any clarification on existing timing requirements when CD-SSB is outside active BWP
In RAN4#108 following options were left open:
· Option 1: 
· No clarification on existing timing requirements when CD-SSB is outside active BWP is needed
· Option 2: 
· In Rel-18, it is clarified in clause 7.1.2 by adding one sentence “the SSB is within the channel BW of the UE”.
The UE operating in a BWP without CD-SSB has been defined since Rel-15. The existing timing requirements has been applicable since Rel-15 and account this scenario. Hence, there is no reason to clarify the existing timing requirements as this may cause confusion whether legacy/existing requirements do apply for the Option A scenario.
No clarification on existing UE transmit timing requirements when CD-SSB is outside active BWP is needed.

Impact of Option B-1-1
Two issues were left for more discussion in this meeting. 
[bookmark: _Hlk146738607]Clarification on existing timing requirements for supporting Option B-1-1
For this issue following to option were listed:
· Option 1: 
· Follow conclusion of issue 2-2 (agreements in the last meeting).
· Option 2: 
· No clarification is needed for the UE to meet the existing UE transmit timing requirements (section 7.1 of TS 38.133) when performing BM/RLM/BFD according to option B-1-1
We do not see a need to clarify the existing UE transmit timing requirements for option B-1-1.  UE supporting option B-1-1 would be able to track DL timing based on the SSB (if used) according to current requirements.
No clarification on existing UE transmit timing requirements when CD-SSB is outside active BWP is needed.

Clarification/modification on requirements for intra-frequency measurements without gaps requirements for supporting option B-1-1
In RAN4#108 following was left FFS:
· FFS:  How would UE report NeedForGap/NeedForGapNCSG with ‘no-gap’ for intra-frequency measurement when supporting of option B-1-1 is indicated already?
For a UE supporting option B-1-1, the UE shall be able to perform intra-frequency measurements without gaps and without interruptions even if the CD-SSB is not within the active BWP.
The discussion related to Rel-18 and NeedForGap/NeedForGapNCSG with ‘no-gap’ should be discussed further in the MG_enh2 WI and not in this WI.
Rel-18 and NeedForGap/NeedForGapNCSG with ‘no-gap’ shall be discussed further in the MG_enh2 WI.
The issue should not be discussed more in this WI.

Impact of Option B-1-2
3 issues were left with some open issues for Option B-1-2.
Interruption length (RF tuning time) for option B-1-2
RAN4#108 outcome is summarized as:
· Option 1: 
· Interruption length is 0.5ms for FR1 and 0.25ms for FR2. 
· Option 2: 
· Interruption length is 1ms for FR1 and 0.75ms for FR2. 
· [bookmark: _Hlk143732321]Option 3: 
· Interruption length is max (slot length of the cell, 0.5ms) for FR1 and max(slot length of the cell, 0.25ms) for FR2. 

For B-1-2 we suggest using requirements from the dormant BWP as baseline. RAN4 has already defined requirements for interruptions due to RRM measurements during SCell dormancy in section 8.2.2.2.12.3 and state:
When one or more SCells are in dormancy, the UE is for the purpose of RRM measurements on the dormant SCell(s) allowed to cause interruptions to non-dormant serving cell(s).
The rate of ACK/NACK feedback loss on any non-dormant serving cell resulting from RRM measurements on dormant SCells shall not exceed 1.0%.
 Hence, we suggest following requirements:
· interruption length shall not exceed:
· [0.5ms] for FR1 and [0.25ms] for FR2.
Option 1, interruption length shall not exceed 0.5ms for FR1 and 0.25ms for FR2.
It seems obvious that the interruption location shall be limited to RS occasions configured for RLM, BFD and BM. Hence, they shall be limited to be occurring just before and just after the CD-SSB.
Any interruption due to RLM, BFD and BM shall be limited to be occurring just before and just after the CD-SSB.

Interruption ratio for option B-1-2
RAN4#108 outcome is summarized as:
· 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:
· In addition to the maximum length of each interruption, 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 2b:
· In addition to the maximum length of each interruption, 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, CBD and L1-RSRP/L1-SINR measurements on the serving cell shall not exceed 1 %.
· 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.

For B-1-2 we suggest using requirements from the dormant BWP as baseline. RAN4 has already defined requirements for interruptions due to RRM measurements during SCell dormancy in section 8.2.2.2.12.3 and state:
When one or more SCells are in dormancy, the UE is for the purpose of RRM measurements on the dormant SCell(s) allowed to cause interruptions to non-dormant serving cell(s).
The rate of ACK/NACK feedback loss on any non-dormant serving cell resulting from RRM measurements on dormant SCells shall not exceed 1.0%.
 Hence, we suggest following requirements:
· Interruption ratio: 
· 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 2a. Interruption ratio shall not exceed [1.0]%. A lower interruption ratio is also agreeable.

RLM/BFD/BM requirements for Option B-1-2
Outcome of RAN4#108 was:
· For a UE capable of supporting Option B-1-2, the UE is allowed to cause interruptions to meet CD-SSB based BM/RLM/BFD requirements if CD-SSB is within the channel bandwidth of the UE but outside of active BWP.
· The interruption requirements are FFS
· If the existing BM/RLM/BFD requirements can be reused is depending on how interruption ratio is defined.
· The requirements are defined based on the assumption that there is no CSI-RS, no NCD-SSB and no CD-SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured.
· The applicable conditions are to be updated in requirements in clauses 8.1.1, 8.1.2, 8.5.1, 8.5.2, 8.5.5, 9.5.1, 9.8.1.
· Note: additional conditions can be considered subject to RAN1 agreements
However, random interruptions caused by UE measurement do have a significant negative effect on the system operations including the experienced UE TP. To ensure a reasonable operation functional operation for Option B-1-2 we suggest that any interruption ratio caused by any measurements shall not exceed 1%.
Hence, we suggest following requirements:
· Interruption ratio: 
· 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%. 
The total interruption ratio for B-1-2, including all measurements, shall not exceed 1.0%. 

[bookmark: _Toc116995848]Conclusion
In the last RAN4 meeting in Toulouse (RAN4#108) progress was made related to the BWP_wor. Agreements and open issue were captured in [1].
In this paper we comment with our view on the remaining open issues and conclude following:
Requirements/UE behaviour for UE supporting both option B-1-1 and A:
1. Option 5 is an acceptable compromise.
Requirements/UE behaviour for UE supporting both option C and A:
Option 4 is an acceptable compromise.
Any clarification on existing timing requirements when CD-SSB is outside active BWP:
No clarification on existing UE transmit timing requirements when CD-SSB is outside active BWP is needed.
Clarification on existing timing requirements for supporting Option B-1-1:
No clarification on existing UE transmit timing requirements when CD-SSB is outside active BWP is needed.
Clarification/modification on requirements for intra-frequency measurements without gaps requirements for supporting option B-1-1:
Rel-18 and NeedForGap/NeedForGapNCSG with ‘no-gap’ shall be discussed further in the MG_enh2 WI.
Interruption length (RF tuning time) for option B-1-2:
Option 1, interruption length shall not exceed 0.5ms for FR1 and 0.25ms for FR2.
Any interruption due to RLM, BFD and BM shall be limited to be occurring just before and just after the CD-SSB.
Interruption ratio for option B-1-2:
Option 2a. Interruption ratio shall not exceed [1.0]%. A lower interruption ratio is also agreeable.
RLM/BFD/BM requirements for Option B-1-2:
The total interruption ratio for B-1-2, including all measurements, shall not exceed 1.0%. 
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