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Introduction
In last RAN4#108 meeting, the WI to complete the specification support for BandWidth Part operation without restriction in NR for the following solutions was further discussed and the agreements were captured in WF [1]. 
	· Option A) Perform BM/RLM/BFD based on CSI-RS within active BWP
· 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
· Option B-1-2) Using larger BW covering SSB outside active BWP with interruptions
· Option B-2) BM/RLM/BFD on SSB outside BWP within measurement gaps
· Option B-2-2) Dedicated MG or NCSG for RLM/BFD/BM measurements
· Option C) NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD



In this contribution we provide further considerations on several remaining issues, e.g. the requirements for the combined options and specification impacts of Option B-1-1/B-1-2 
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Requirements for combined options 
In the last RAN4 meeting, whether the requirements for the combined options below was raised but without any conclusion.
· Requirements/UE behaviour for UE supporting both option B-1-1 and A
In principle, these two options (A and B-1) are unnecessary since UE can perform L1 measurement relying on either CSI-RS or SSB. In the other words, which solution can be used for UE’s measurement is completely up to NW configuration and UE’s capability. Even the combination of these two Options is possible, from UE implementation flexibility, the measurement results from both of them are not needed. 
Observation 1:  UE can report any measurement results based on either Option B-1-1 or Option A.
Therefore, we can propose that:
Proposal 1:  RAN4 doesn’t need to specifically discuss requirements for UE supporting both option B-1-1 and A
Specification impacts of Option B-1-1
In the last RAN4 meeting, the following agreements on the impacts of Option B-1-1 were achieved in [1]:
	Issue 3-4: Clarification/modification on requirements for intra-frequency measurements without gaps requirements for supporting option B-1-1
· From RAN4 perspective same UE feature group can be used for support of Option B-1-1 RLM/BFD/BM and L3 intra-frequency measurements
· For UE capable of supporting Option B-1-1, the requirements in section 9.2.5 for Intra-frequency measurements without measurement gaps are applicable if CD-SSB is within the channel bandwidth of the UE.
· Note: additional conditions can be considered subject to RAN1 agreements
· FFS:  How would UE report NeedForGap/NeedForGapNCSG with ‘no-gap’ for intra-frequency measurement when supporting of option B-1-1 is indicated already?



One of important open issue is UE behaviour when NeedForGap/NeedForGapNCSG is reported with B-1-1 capability together.
In Rel18, for the intra-f measurement wo gap, the following scenarios shall be possible[TS38.133].
	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 UE supporting nr-NeedForGapNCSG-reporting-r17 and indicating NeedForGapNCSG-InfoNR for intra-frequency measurement, 
-    An intra-frequency SSB measurement is defined as measurement without gap if
-    the UE indicates ‘nogap-noncsg’ via NeedForGapNCSG-InfoNR for the intra-frequency measurement, and
-    the SSB is not completely contained in the active BWP of the UE, and
-    the active downlink BWP is not an initial BWP [3]



And now, if UE capability B-1-1 was introduced one additional scenario beside above for UE intra-frequency measurement wo gap shall be possible.
Proposal 2: The capability to support B-1-1 shall be indicated when UE initially convey its capabilities to NW .
On the other hand, since whether UE can perform such measurement wo gap based on B-1-1 is dependent with the specific band, UE needs also to further indicate the per-carrier or per-band information of supporting measurement wo gap to NW. 
Particularly, in Rel17 there is similar signalling (e.g. NFG and NCSG) was introduced as given below[3, TS38.331].
	NeedForNCSG-InfoNR information element
-- ASN1START
-- TAG-NeedForNCSG-InfoNR-START
 NeedForNCSG-InfoNR-r17 ::=        SEQUENCE {
    intraFreq-needForNCSG-r17         NeedForNCSG-IntraFreqList-r17,
    interFreq-needForNCSG-r17         NeedForNCSG-BandListNR-r17
}
 NeedForNCSG-IntraFreqList-r17 ::= SEQUENCE (SIZE (1.. maxNrofServingCells)) OF NeedForNCSG-IntraFreq-r17
 NeedForNCSG-BandListNR-r17 ::=    SEQUENCE (SIZE (1..maxBands)) OF NeedForNCSG-NR-r17
 NeedForNCSG-IntraFreq-r17  ::=    SEQUENCE {
    servCellId-r17                    ServCellIndex,
    gapIndicationIntra-r17            ENUMERATED {gap, ncsg, nogap-noncsg}
}
 NeedForNCSG-NR-r17  ::=           SEQUENCE {
    bandNR-r17                        FreqBandIndicatorNR,
    gapIndication-r17                 ENUMERATED {gap, ncsg, nogap-noncsg}
}
 -- TAG-NeedForNCSGInfoNR-STOP
-- ASN1STOP



	NeedForGapsInfoNR information element
-- ASN1START
-- TAG-NeedForGapsInfoNR-START

NeedForGapsInfoNR-r16 ::=        SEQUENCE {
    intraFreq-needForGap-r16      NeedForGapsIntraFreqList-r16,
    interFreq-needForGap-r16      NeedForGapsBandListNR-r16
}
NeedForGapsIntraFreqList-r16 ::=          SEQUENCE (SIZE (1.. maxNrofServingCells)) OF NeedForGapsIntraFreq-r16
NeedForGapsBandListNR-r16 ::=             SEQUENCE (SIZE (1..maxBands)) OF NeedForGapsNR-r16
NeedForGapsIntraFreq-r16  ::=                 SEQUENCE {
    servCellId-r16                               ServCellIndex,
    gapIndicationIntra-r16                       ENUMERATED {gap, no-gap}
}
NeedForGapsNR-r16  ::=                        SEQUENCE {
    bandNR-r16                                   FreqBandIndicatorNR,
    gapIndication-r16                            ENUMERATED {gap, no-gap}
}

-- TAG-NeedForGapsInfoNR-STOP
-- ASN1STOP




For NW side, when UE reporting its capability to support the intra-frequency measurement wo gap via NCSG or B-1-1 are same. For an example, NW could still schedule the data during these measurement occasions indeed no matter what UE’ behaviour is.
Observation 2a: UE’s behaviour when reporting its capability to support the measurement wo gap wo interruption can be transparent to gNB.  For an example, there is no impacts on NW’s behaviour  when UE indicate "NeedForNCSG-NR-r17 = {nogap-noncsg}” or “NeedForGapsNR-r16” for these types of measures below :
1. Using larger BW covering SSB outside active BWP without interruptions or
2. Using other vacant RF chain to measure the reference signal in the measured carriers.

Observation 2b: For UE side itself, the correct behaviour under these two types measurement above is definitely clear to UE no matter what the indication is to be reported to NW. 
Proposal 3:  For the intra-measurement wo gap because of UE support B-1-1, UE can also reuse the current signalling of NeedForNCSG-NR-r17 = {nogap-noncsg} or NeedForGapsNR-r16={nogap} to indicate no gap and no interruption per band.
In summary, the overall signalling and UE behaviour to convey its capability to support B-1-1 can be given in Figure 1 below.


Figure 1.

Conclusion
This contribution provided our consideration on the open issues of  the WI to complete the specification support for BandWidth Part operation without restriction in NR.
Observation 1:  UE can report any measurement results based on either Option B-1-1 or Option A.
Proposal 1:  RAN4 doesn’t need to specifically discuss requirements for UE supporting both option B-1-1 and A.
Proposal 2: The capability to support B-1-1 shall be indicated when UE initially convey its capabilities to NW .
Observation 2a: UE’s behaviour when reporting its capability to support the measurement wo gap wo interruption can be transparent to gNB.  For an example, there is no impacts on NW’s behaviour  when UE indicate "NeedForNCSG-NR-r17 = {nogap-noncsg}” or “NeedForGapsNR-r16” for these types of measures below :
1. Using larger BW covering SSB outside active BWP without interruptions or
2. Using other vacant RF chain to measure the reference signal in the measured carriers.

Observation 2b: For UE side itself, the correct behaviour under these two types measurement above is definitely clear to UE no matter what the indication is to be reported to NW. 
Proposal 3:  For the intra-measurement wo gap because of UE support B-1-1, UE can also reuse the current signalling of NeedForNCSG-NR-r17 = {nogap-noncsg} or NeedForGapsNR-r16={nogap} in [3] to indicate no gap and no interruption per band.
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