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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-1-1 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.
· For Option B-1-1
· Specify applicability of legacy intra-frequency L3 measurements without gap and corresponding UE capabilities, if needed.
· Note: UEs capable of Option B-1-1 BWP operation can optionally support L3 intra-frequency measurements with gaps.
In this paper we give our input to the discussion related Option B-1-1 and the possible UE, network and system impacts.

[bookmark: _Toc116995842]Discussion
In RAN4#107 RAN4 agreed following regarding Option B-1-1 in [2]:
Issue 3-3: Clarification on existing timing requirements for supporting Option B-1-1
· Follow conclusion of issue 2-2.

Issue 3-7: Whether to define additional requirements for supporting option B-1-1
<Agreement >: 
· Do not introduce new UE and gNB behaviour for option B-1-1 in RAN4 spec. It is up to UE and gNB implementation how option B-1-1 is supported. 
· Do not introduce a new section for RRM requirements for option B-1-1.

And as clarification related to the agreement concerning Issue 3-3, Issue 2-2 is discussed under Option A and addresses:
Issue 2-2: Any clarification on existing timing requirements when CD-SSB is outside active BWP
Hence, discussion related to Issue 3-3 will happen when discussing Option A and Issue 2-2. No further discussion related to timing requirements under B-1-1.
Hence, accounting the latest plenary guidance RAN4 need to define the UE requirements for B-1-1 covering BM, RLM and BFD as well as L3 intra-frequency measurements without gaps (and optionally with gaps).
Following agreements were made in RAN4#106bis meeting:
Issue 3-1: When CD-SSB is outside the active BWP, the existing requirements for SSB-based RLM/BFD/BM are applicable for UE supporting option B-1-1.
Issue 3-2: Existing SSB based RLM/BFD/CBD/BM measurement requirements in clause 8.1, 8.5, 9.5 and 9.8 are to be made applicable for UE supporting option B-1-1.
Issue 3-8: Do not specify assumptions on RF BW and BB BW for UE supporting option B-1-1.
Hence, from our view RAN4 now need to define the requirements for RLM, BFD, BM and L3 intra-frequency measurements for Option B-1-1.

RLM, BFD and BM requirements for Option B-1-1
As it was agreed that when CD-SSB is outside the active BWP, the existing requirements for SSB-based RLM/BFD/BM are applicable for UE supporting option B-1-1, RAN4 need to define the applicability for the requirements in the related section for Option B-1-1.
Currently, RAN4 has defined following condition for these measurements (using RLM as example):
· UE is not required to perform RLM outside the active DL BWP
Hence, an exception from this condition needs to be defined for UEs supporting Option B-1-1.
One Example TP could be:
· Except for a UE supporting ‘Option B-1-1’, a UE is not required to perform RLM outside the active DL BWP
Similar text could be used in the sections 8.1A.1, 8.1B.1 and 8.1C.1. For BFD/link recovery procedures sections 8.5.1, 8.5A.1, 8.5B.1 and 8.18 would need to be updated.
For Beam Management (BM), L1-RSRP measurements, the TP update would need to be slightly different although with the same meaning/intention. We suggest:
· When configured by the network, the UE shall be able to perform L1-RSRP measurements of configured CSI-RS, SSB or CSI-RS and SSB resources for L1-RSRP. The measurements shall be performed for a serving cell, including PCell, PSCell, or SCell, on the resources configured for L1-RSRP measurements within the active BWP. A UE supporting ‘Option B-1-1’ shall be able to perform measurements for a serving cell, including PCell, PSCell, or SCell, on the resources configured for L1-RSRP measurements outside the active BWP.
Similar wording ‘within the active BWP’ has been used also other places in 38.133 and similar update might be needed there.
As the changes are needed quite many places in 38.133, we suggest firstly agree on the text before going to CR phase.
We also expect that RAN4 need to define or know how to refer to ‘Option B-1-1’ and which basic assumption a UE supporting Option B-1-1 supports. For example, capturing:
· 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-1-1) Using larger BW covering SSB outside active BWP without interruptions
RAN4 to have an agreement how to address a UE capable of ‘Option B-1-1’.
RAN4 can use ‘Option B-1-1 capable UE’ during CR phase until final phrase is defined.

It is clear from the discussions that if the UE support B-1-1, the UE can perform RLM, BFD and BM on SSB outside active BWP and without gaps and without causing interruptions. To avoid future discussion RAN4 requirements should capture this.
RAN4 to capture that a UE supporting Option B-1-1 can perform SSB-based RLM, BFD and BM, on the CD-SSB not within the active BWP without causing interruptions.
Exactly how and where to clarify this can be discussed further but one option is to capture this in a general in the appropriate sections – for example sections 8.1.1, 8.1A.1, 8.5.1 and 8.5A.1. One TP example could be:
A UE supporting ‘Option B-1-1’ shall be able to perform measurements for a serving cell, including PCell, PSCell, or SCell, on the resources configured for L1-RSRP measurements outside the active BWP without interruptions.
Other alternatives are also possible. 

L3 intra-frequency measurements without gaps
Regarding UE requirements for L3 intra-frequency measurements without gaps for Option B-1-1, RAN4 already has such requirements defined. It is already possible for the UE chose not to indicate that it would need gaps for performing intra-frequency measurements.
9.2.1	Introduction
A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
The UE shall be able to identify new intra-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified intra-frequency cells if carrier frequency information is provided by PCell or the PSCell, even if no explicit neighbour list with physical layer cell identities is provided.
The UE can perform intra-frequency SSB based measurements without measurement gaps (either legacy measurement gap or NCSG) if
-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP[3].
	…..
For intra-frequency SSB based measurements without measurement gaps, UE may cause scheduling restriction as specified in clause 9.2.5.3.SSB based measurements are configured along with one or two measurement timing configuration(s) (SMTC(s)) which provides periodicity, duration and offset information on a window of up to 5ms where the measurements are to be performed. For intra-frequency connected mode measurements, up to two measurement window periodicities may be configured. A single measurement window offset and measurement duration are configured per intra-frequency measurement object.
The current requirements only states when the UE shall be able to perform gap-less intra-frequency measurements. Additionally, it is clear from the current requirements that gap-less intra-frequency measurements only allows for scheduling restrictions and no interruptions.
If needed, RAN4 can add to the above list that some UEs supporting Option B-1-1 shall also be able to support performing intra-frequency measurements without measurement gaps. For example:
9.2.1	Introduction
A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
The UE shall be able to identify new intra-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified intra-frequency cells if carrier frequency information is provided by PCell or the PSCell, even if no explicit neighbour list with physical layer cell identities is provided.
The UE can perform intra-frequency SSB based measurements without measurement gaps (either legacy measurement gap or NCSG) if
-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the UE indicates support of ‘Option B-1-1’ without gaps
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP[3].
Such clarification would seem reasonable. Network must be able to know if the UE supporting Option B-1-1 supports B-1-1 without or with need for intra-frequency – this is rather essential.
Discuss if clarification is needed in 9.2.1 clarifying that a UE indicating support of ‘option B-1-1’ shall be able to perform intra-frequency measurements without gaps.

L3 intra-frequency measurements with gaps
RAN plenary added, that for B-1-1, specify the necessary requirements to support L3 intra-frequency measurements without gaps:
Note: UEs capable of Option B-1-1 BWP operation can optionally support L3 intra-frequency measurements with gaps
Hence, for B-1-1, RAN4 must specify the necessary requirements to support L3 intra-frequency measurements without gaps while also specifying Option B-1-1 BWP operation with gaps. 
Hence, there must be two different Option B-1-1: 
· B-1-1-1 (original B-1-1 support L3 intra-frequency measurements without gaps) and 
· B-1-1-2 (New B-1-1 support L3 intra-frequency measurements without gaps with gaps)
As stated, it is essential for the network if the UE supports either B-1-1-1 or B-1-1-2. Originally, B-1-1 only included ‘without gaps and interruptions’, and hence B-1-1 solution was favorable solution from network perspective. With the new note and having two very different B-1-1 options, there is a need to distinguish these options.
It needs to be clear to the network whether a UE supporting Option B-1-1 need gaps or does not need gaps for performing L3 intra-frequency measurements.
Additionally, it needs to be clear that even for B-1-1-2 (UE supporting B-1-1 but need gaps for performing L3 intra-frequency measurements) shall still be able to support RLM, BFD and BM related measurements without gaps or interruptions.
A UE supporting B-1-1 but need gaps for performing L3 intra-frequency measurements) shall be able to support RLM, BFD and BM related measurements without gaps or interruptions.
This has been one of the very basic requirements for solution Option B-1-1 from the beginning of these discussions.

For the issue of specifying the necessary requirements to support L3 intra-frequency measurements for Option B-1-1 without gaps but with gaps, our view is that the existing RAN4 requirements defined in section 9.2.6 Intra-frequency measurements with measurement gaps, can be applied directly.
Our understanding would be that a UE that need gap for performing L3 intra-frequency measurements for solution Option B-1-1 shall indicate this to the network (which has been possible since Rel-15). Network may then allocate measurement gaps accordingly.
A UE that needs gap for performing L3 intra-frequency measurements for solution Option B-1-1 shall indicate this to the network using existing signaling.
The UE L3 measurement requirements for gap assisted measurements when gaps are needed for performing L3 intra-frequency measurements for solution Option B-1-1, follow existing requirements in section 9.2.6.

Other
RAN4 earlier discussed following issues which seems left open without any conclusions:
Issue 3-5: Clarification/modification on inter-frequency measurement requirements for supporting option B-1-1
Issue 3-6: Whether to define requirements for supporting multiple options
Issue 3-5:
We do not see a need to clarify anything related to inter-frequency measurement requirements for a UE supporting option B-1-1. We expect that the existing procedures and signaling already account when CD-SSB is outside the active BWP.
No clarification on existing inter-frequency measurement requirements when CD-SSB is outside active BWP is needed.

Issue 3-6:
Whether RAN4 should define requirements for a UE supporting multiple options is not only related to option B-1-1 but would be a general issue to be discussed – addressing all options.
However, our preference is to wait until any possible capabilities have been clarified and the detailed UE requirements for each option have been defined (when needed).
Whether RAN4 should define requirements for a UE supporting multiple options could be discussed later.
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In this paper we give our input to the discussion related Option B-1-1 and the possible UE, network and system impacts. Based on the discussion we propose:
RLM, BFD and BM requirements for Option B-1-1
1. RAN4 to have an agreement how to address a UE capable of ‘Option B-1-1’.
1. RAN4 can use ‘Option B-1-1 capable UE’ during CR phase until final phrase is defined.
1. RAN4 to capture that a UE supporting Option B-1-1 can perform SSB-based RLM, BFD and BM, on the CD-SSB not within the active BWP without causing interruptions.
L3 intra-frequency measurements without gaps
Discuss if clarification is needed in 9.2.1 clarifying that a UE indicating support of ‘option B-1-1’ shall be able to perform intra-frequency measurements without gaps.
L3 intra-frequency measurements with gaps
It needs to be clear to the network whether a UE supporting Option B-1-1 need gaps or does not need gaps for performing L3 intra-frequency measurements.
A UE supporting B-1-1 but need gaps for performing L3 intra-frequency measurements) shall be able to support RLM, BFD and BM related measurements without gaps or interruptions.
A UE that needs gap for performing L3 intra-frequency measurements for solution Option B-1-1 shall indicate this to the network using existing signaling.
The UE L3 measurement requirements for gap assisted measurements when gaps are needed for performing L3 intra-frequency measurements for solution Option B-1-1, follow existing requirements in section 9.2.6.
Other
No clarification on existing inter-frequency measurement requirements when CD-SSB is outside active BWP is needed.
Whether RAN4 should define requirements for a UE supporting multiple options could be discussed later.
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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.




