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1. Introduction
In RAN#99 meeting, a new WID on complete the specification support for Bandwidth Part operation without restriction in NR was approved. 

The work item includes following objectives: 
· For Option A 

· Study and specify if any clarifications of the existing requirements are needed, e.g., applicability of requirements, conditions of gap configuration etc. (RAN4)

· For Option B-1-1

· Specify support of BM/RLM/BFD based on SSB outside the active BWP without interruptions (RAN4, RAN2, RAN1)
· For Option C 
· Specify support of BM/RLM/BFD based on NCD-SSB within active BWP for non-RedCap UEs (RAN4, RAN2, RAN1)

· For Option B-1-2 
· Specify support of BM/RLM/BFD based on SSB outside the active BWP with interruptions with the following conditions (RAN4, RAN2, RAN1):
· The UE shall be allowed to use B-1-2 only if 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; and

· UE shall support option (C) NCD-SSB (subject to IoDT availability). 

· The interruption related requirements will be decided and specified in RAN4.
In last meeting, a way forward was approved [1]. In this contribution, we discuss the open issues of support for BWP operation without restrictions.
2. Discussion
Topic #2: Impact of Option A
Issue 2-2: Any clarification on existing timing requirements when CD-SSB is outside active BWP

· 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”.

For option A, whether any clarification on existing timing requirements when CD-SSB is outside active BWP is still open. Timing requirements are defined based on SSB. However, SSB is mainly used for rough timing estimation when UE access to the NW. In connected mode, UE can use TRS or DMRS for time tracking, which is up to UE implementation. In our view, the timing requirements specify the timing requirements under certain condition. But except for this condition, there are multiple ways for UE to perform timing estimation. Hence, we do not think further clarifications are needed on existing requirements. 

Proposal 1: No clarification on existing timing requirements when CD-SSB is outside active BWP is needed.
1 Topic #3: Impact of Option B-1-1
Issue 3-3: Clarification on existing timing requirements for supporting Option B-1-1

· 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

Same as what we discussed in issue 2-2, no clarification is needed for the B-1-1 capable UE to meet the existing timing requirements.
Proposal 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.
2 Topic #4: Impact of Option C
In RAN#101 meeting, it was agreed to specify handover requirements for UE capable of option C, and handover requirements for RedCap UE with 2Rx should be used as much as possible. Existing handover requirements for RedCap 2Rx UE are referred to legacy handover requirements, and same requirement apply to the following scenarios:

· Handover to a target cell’s initial BWP associated with CD-SSB;

· Handover to a target cell’s specific Redcap BWP associated with NCD-SSB besides to the initial BWP associated with CD-SSB (i.e. UE directly sync to the NCD-SSB and perform RACH on that BWP).

Both scenarios and same requirements can also be applied to non-RedCap UE supporting option C.

Proposal 3: Existing handover requirements and handover scenarios of RedCap UE with 2Rx can be applied to option C.
3 Topic #5: Impact of Option B-1-2
Issue 5-2: Interruption requirements for supporting option B-1-2

· Introduce interruption length and interruption ratio requirements for Option B-1-2

Issue 5-2a: Interruption length (RF tuning time) for option B-1-2

· 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. 

· 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. 

In last meeting, it was agreed to introduce interruption length and interruption ratio requirements for option B-1-2. Regarding interruption length, we propose it should not exceed existing assumption of RF retuning time, i.e. option 1.
Proposal 4: Interruption length is 0.5ms for FR1 and 0.25ms for FR2.
Issue 5-2c: Interruption ratio for option B-1-2

· 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 the interruption requirements, in existing TS38.133, the probability of missed ACK/NACK is specified as the interruption requirements. For example, for interruption during measurements on deactivated SCC, the requirements are:

­
Interruptions on PCell or activated SCell(s) due to measurements when an SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer.

From implementation perspective, UE may work in larger RF BW than active BWP periodically. How to perform L1 measurement and meet the interruption requirements is up to UE implementation. We propose to reuse the same approach and requirements to specify the interruption requirements for option B-1-2, i.e. option 1 and option 1a.
Proposal 5: 

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 %.
3. Conclusions
In this contribution, we discuss RRM requirements of support for BWP operation without restriction, and the proposals are:
Proposal 1: No clarification on existing timing requirements when CD-SSB is outside active BWP is needed.
Proposal 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.
Proposal 3: Existing handover requirements and handover scenarios of RedCap UE with 2Rx can be applied to option C.
Proposal 4: Interruption length is 0.5ms for FR1 and 0.25ms for FR2.
Proposal 5: 

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 %.
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