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[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 this paper we give our input to the discussion related Option B-1-2 and the possible UE, network and system impacts.

[bookmark: _Toc116995842]Discussion
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 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.

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 last 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

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.
And RAN4 needs to define these interruption requirements. Several proposals were made in last meeting.
The RS used for RLM, BFD and BM outside the active BWP 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
One maybe simpler alternative is to define a maximum ratio of dropped packages as suggested by some companies in last meeting (Option 4 or Option 5). Hence, RAN4 could define following requirements:
· Any interruption length shall not exceed [TBD]ms.
· Probability of missed ACK/NACK for a UE supporting Option B-1-2, due to interruptions caused by BM/RLM/BFD measurements based on SSB outside the active BWP, shall not exceed [TBD]%. 
RAN4 needs to define clear UE requirements and we can support an interruption ratio of 0.5%, while the retuning length might need input from RF experts.
Any interruption length shall not exceed [TBD]ms.
Probability of missed ACK/NACK for a UE supporting Option B-1-2, due to interruptions caused by BM/RLM/BFD measurements based on SSB outside the active BWP, shall not exceed [TBD]%.

We also see that RAN4 need to agree or common understanding on the assumptions for L3 measurements for a UE supporting Option B-1-2.
Our understanding related to B-1-2 is that, if the UE cannot perform RLM, BFD and BM on the SSB outside active BWP without causing interruptions, such UE would not be able to perform L3 measurement without interruptions.
Hence, a UE supporting Option B-1-2 need gaps for performing intra-frequency measurements. 
A UE supporting Option B-1-2 need gaps for performing intra-frequency measurements.
When using CD-SSB, current UE requirements for gap assisted intra-frequency measurement can be re-used.
As the support of NCD-SSB is mandatory for the UE when supporting Option B-1-2, Option C solution, which is based on NCD-SSB may be used. In such scenario there may not be a need for gap assisted intra-frequency measurements.
However, NCD-SSB may not be supported by the network, and RAN4 need to develop the necessary requirements for allowed interruptions due to performing RLM, BFD and BM based on CD-SSB for option B-1-2.

[bookmark: _Toc116995848]Conclusion
In this paper we took a further look at bandwidth part operation without restriction in NR – Option B-1-2. We propose:
1. Any interruption length shall not exceed [TBD]ms.
Probability of missed ACK/NACK for a UE supporting Option B-1-2, due to interruptions caused by BM/RLM/BFD measurements based on SSB outside the active BWP, shall not exceed [TBD]%.
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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.




