[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #108 	R4-2313368
Toulouse, France, August 21-25, 2023

Source:	Nokia, Nokia Shanghai Bell
Title:	Bandwidth part operation without restriction in NR – Option B-1-2 
Agenda item:	8.10.2.4
Document for:	Discussion

[bookmark: _Toc116995841]Introduction
RAN#99 approved a new WID to address the issues on BWP without restriction in [1]. Objectives can be found below:
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In RAN4#106bis meeting RAN4 discussed option B-1-2 and reached agreements as captured in [2]. In RAN4#107 meeting RAN4 send an LS to RAN, asking further guidance. Additionally, progress during the meeting is captured in [2].
RAN#100 agreed an updated WI in [RP-231486] now which includes guidance related to the requirements to be discussed for the different options:
· RAN4 to specify support for BM/RLM/BFD for the above listed options (option A, B-1-1, C and B-1-2). 
· Specify the necessary requirements to support L3 intra-frequency measurements without gaps for Options B-1-1 and C.
In this paper we give our input to the discussion related Option B-1-2 and the possible UE, network and system impacts.
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In RAN4#107 RAN4 agreed following regarding Option B-1-2 in [2]:
Issue 5-2: Interruption requirements for supporting option B-1-2
<Agreement >:
· Define the following interruption requirements for Option B-1-2
· Interruption length
·  Option 1: [0.5ms] for FR1 and [0.25ms] for FR2
· FFS: Interruption ratio
· FFS: Interruption location

Issue 5-4: Applicable of conclusions for Option B-1-1 to Option B-1-2
<Agreement >: 
· When CD-SSB is outside the active BWP, the requirements for SSB-based RLM/BFD/BM for UE supporting option B-1-2 with interruptions are FFS.

Issue 5-6: Clarification on existing timing requirements for supporting Option B-1-2
<Agreement >: 
· Follow conclusion of Issue 3-3 for option B-1-1.

The solution related to option B-1-2 is based on following assumptions:
· Option B) Perform BM/RLM/BFD based on SSB outside active BWP
· Option B-1) UE’s capability not requiring additional measurement gap for BM/RLM/BFD
· Option B-1-2) Using larger BW covering SSB outside active BWP with interruptions
And the objective is:
· For Option B-1-2 
· Specify support of BM/RLM/BFD based onSSB 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 Interoperability Device Testing (IoDT) availability). 
· The interruption related requirements will be decided and specified in RAN4.

For this solution several conditions have been set:
1) In the active BWP,
a. There is no CSI-RS is configured for RLM/BM/BFD, and 
b. There is no NCD SSB is configured for RLM/BM/BFD, and
c. There is no CD SSB is configured for RLM/BM/BFD, and
2) UE shall support NCD-SSB

Following agreement was made in RAN4#106bis meeting:
Issue 5-3: RAN4 needs to develop the necessary UE requirements for allowed interruptions due to performing RLM, BFD and BM based on CD-SSB.
While following issue is open for further discussion:
Issue 5-2: Interruption requirements for supporting option B-1-2
Which seems to be well aligned with the plenary guidance.
In the following we shortly address issue 5-2.
If either CSI-RS is configured within the active BWP or there is an NCD-SSB within the active BWP, the scenarios are covered by Option-A (CSI-RS is within the active BWP) or Option-C (NCD-SSB is within the active BWP).
This scenario is therefore seen as covering the situation where the UE cannot fulfil the B-1-1 requirement and perform RLM, BFD and BM on the SSB outside the active BWP without causing interruptions.
Hence, RAN4 needs to define the interruption requirements for a UE performing BM/RLM/BFD based on SSB outside active BWP. Several proposals were made in last meeting.
The RS used for RLM, BFD and BM outside the active BWP for Option B-1-2 will be the CD-SSB, as also agreed. Other options seem to be theoretical, and we do not see a need to consider those.
For Option B-1-2 the UE must change BW regularly to perform RLM, BFD and BM based on CD-SSB according to the existing UE requirements. When the UE change BW this would be a switch where the serving carrier frequency does not change. 
To have an understanding on network side about the impact of using Option B-1-2 there is a need to define:
· Interruption length
· Interruption ratio
Hence, based on the RAN4 agreements. For B-1-2 we suggest to use 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.
· 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]%. 
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.
For B-1-2 the interruption length shall not exceed [0.5ms] for FR1 and [0.25ms] for FR2.
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 location of the interruption caused in Option B-1-2 due to performing RLM, BFD and BM shall occur just before and just after the CD-SSB.

[bookmark: _Toc116995848]Conclusion
In this paper we give our input to the discussion related Option B-1-2 and the possible UE requirements. We suggest following:
1. For B-1-2 the interruption length shall not exceed [0.5ms] for FR1 and [0.25ms] for FR2.
1. 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]%.
1. The location of the interruption caused in Option B-1-2 due to performing RLM, BFD and BM shall occur just before and just after the CD-SSB.
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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/BEFD 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.




