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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:
[image: ]

The WI was discussed first time in RAN4#106bis where some agreements were reached which are captured in [2]. [2] also captures a number of open aspects to be discussed further. In this paper we give our input to the discussion related Option C and the possible UE, network and system impacts.

[bookmark: _Toc116995842]Discussion
The solution related to option C is based on following assumption:
· 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
And the objective is:
· For Option C 
· Specify support of BM/RLM/BFD based on NCD-SSB within active BWP for non-RedCap UEs (RAN4, RAN2, RAN1)

Following agreements were made in last meeting:
Issue 4-1: 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 supporting option C.
Issue 4-2: 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 supporting option C.
Issue 4-4: It is a common RAN4 understanding that support of L3 measurements based on NCD-SSB for Option C can be beneficial, but it is not explicitly included in the WI objectives. Whether to support L3 measurements based on NCD-SSB is up to RAN decision. RAN4 work will focus on enabling L1 measurements based on NCD-SSB in Q2’2023.
Issue 4-6: Re-use the requirements for transition between CD-SSB and NCD-SSB for RLM and BFD from RedCap.
While following issues are open for further discussion:
Issue 4-1: Defining the UE requirements based on the agreement.
Issue 4-2: Defining the UE requirements based on the agreement.
Issue 4-3: Clarification on existing timing requirements for supporting Option C.
Issue 4-4: Impact to intra-frequency measurement requirements for supporting option C.
Issue 4-5: Impact to inter-frequency measurement requirements for supporting option C.
Issue 4-7: Whether to define requirements in addition to L1/L3 measurements for supporting option C.

In the following we shortly address each issue.
Issues 4-1 & 4-2:
In general, we think the same approach can be applied as for defining UE requirements for Option B-1-1 Issues 3-1 and 3-2.
Using section 8.1 and RLM as example a TP could be:
The UE shall monitor the downlink radio link quality based on the reference signal configured as RLM-RS resource(s) in order to detect the downlink radio link quality of the PCell, PSCell and deactivated PSCell if configured with bfd-and-RLM with value true as specified in TS 38.213 [3]. The configured RLM-RS resources can be all SSBs, or all CSI-RSs, or a mix of SSBs and CSI-RSs. For a UE supporting ‘Option C’ the SSB-based requirements in this section applies to both CD-SSB and NCD-SSB. UE is not required to perform RLM outside the active DL BWP.
For section 8.5 and Link recovery a TP could be:
8.5.1	Introduction

The UE shall assess the downlink radio link quality of a serving cell based on the reference signal in the set  as specified in TS 38.213 [3] in order to detect beam failure on:
-	PCell in SA, NR-DC, or NE-DC operation mode,
-	PSCell in NR-DC and EN-DC operation mode,
-	SCell in SA, NR-DC, NE-DC or EN-DC operation mode,
-	Deactivated PSCell in NR-DC and EN-DC operation mode
For a UE supporting ‘Option C’ the SSB-based requirements in this section applies to both CD-SSB and NCD-SSB.






The RS resource configurations in the set  on PCell, PSCell or deactivated PSCell (if configured with bfd-and-RLM with value true) can be periodic CSI-RS resources and/or SSBs. RS resource configuration in the set  on SCell shall be periodic CSI-RS. UE is not required to perform beam failure detection outside the active DL BWP. UE is not required to meet the requirements in clause 8.5.2 and 8.5.3 if UE does not have set . UE is not required to perform beam failure detection on a deactivated SCell, and also not required to perform beam failure detection on resources which is implicitly configured for a deactivated SCell. When more than 2 periodic CSI-RS resources on a CC are configured in the set  for current SCell or implicitly configured in the set  for other SCell, it is up to UE implementation to select two of CSI-RS resources in active BWP in current CC to perform beam failure detection. UE is not required to perform beam failure detection on a SCell on which  is not configured.
For section 9.5 and L1-RSRP measurments a TP could be:
9.5.2	Requirements applicability
The requirements in clause 9.5 apply, provided:
-	The CSI-RS or SSB or CSI-RS and SSB resources configured for L1-RSRP measurements are measurable.
An SSB resource configured for L1-RSRP shall be considered measurable when for each relevant SSB the following conditions are met:
-	L1-RSRP related side conditions given in clauses 10.1.19.1 and 10.1.20.1 for FR1 and FR2, respectively, for a corresponding band,
-	SSB_RP and SSB Ês/Iot according to Annex B.2.4.1 for a corresponding band.
A CSI-RS resource configured for L1-RSRP shall be considered measurable when for each relevant CSI-RS the following conditions are met:
-	L1-RSRP related side conditions given in clauses 10.1.19.2 and 10.1.20.2 for FR1 and FR2, respectively, for a corresponding band,
-	CSI-RS_RP and CSI-RS Ês/Iot according to Annex B.2.4.2 for a corresponding band.
A CSI-RS and SSB resource configured for L1-RSRP shall be considered measurable when the measurable resource conditions are met for both CSI-RS resource and SSB resource.
Requirements are defined for periodic, semi-persistent and aperiodic resources.
For a UE supporting ‘Option C’ the SSB-based requirements in this section applies to both CD-SSB and NCD-SSB.
For section 9.8 and L1-SINR measurements a TP could be:
9.8.2	Requirements applicability
The requirements in clause 9.8 apply, provided:
-	CMR resources configured for L1-SINR measurements are measurable, and
-	NZP-IMR resources configured for L1-SINR measurements if applicable are measurable.
Requirements are defined for periodic, semi-persistent and aperiodic resources.
For CSI-RS based CMR and no dedicated IMR configured, a CSI-RS resource configured for L1-SINR shall be considered measurable when for each relevant CSI-RS the following conditions are met:
-	L1-SINR related side conditions given in clauses 10.1.27 and 10.1.28 for FR1 and FR2, respectively, for a corresponding band,
-	CSI-RS_RP and CSI-RS Ês/Iot according to Annex B.2.8.1 for a corresponding band.
For SSB based CMR and dedicated IMR configured, a SSB and a dedicated IMR configured for L1-SINR shall be considered measurable when for each relevant SSB and IMR the following conditions are met:
-	L1-SINR related side conditions given in clauses 10.1.27 and 10.1.28 for FR1 and FR2, respectively, for a corresponding band,
-	SSB_RP and SSB Ês/Iot according to Annex B.2.8.2 for a corresponding band.
-	NZP-IMR Ês/Iot according to Annex B.2.8.2 for a corresponding band, if NZP-IMR is configured as dedicated IMR.
For CSI-RS based CMR and dedicated IMR configured, a CSI-RS and a dedicated IMR configured for L1-SINR shall be considered measurable when for each relevant CSI-RS and IMR the following conditions are met:
-	L1-SINR related side conditions given in clauses 10.1.27 and 10.1.28 for FR1 and FR2, respectively, for a corresponding band,
-	CSI-RS_RP and CSI-RS Ês/Iot according to Annex B.2.8.3 for a corresponding band
-	NZP-IMR Ês/Iot according to Annex B.2.8.3 for a corresponding band, if NZP-IMR is configured as dedicated IMR.
For a UE supporting ‘Option C’ the SSB-based requirements in this section applies to both CD-SSB and NCD-SSB.

Issue 4-3:
UE supporting Option C and operating in a BWP without CD-SSB would instead have the NCD-SSB in the active BWP. This enables that the existing timing requirements are applicable and also account the Option C scenario. Hence, there is no reason to clarify the existing timing requirements for Option C scenario.
[bookmark: _Hlk134789470]No clarification is needed on existing timing requirements for Option C when NCD-SSB is within active BWP.

Issue 4-5:
We see this issue rather like Issue 3-5. We do not see a need to clarify inter-frequency measurement requirements for a UE supporting option C. We expect that the existing procedures and signalling already can account when NCD-SSB is outside the active BWP.
No clarification on existing inter-frequency measurement requirements when CD-SSB is outside active BWP is needed.

Issue 4-7:
In general, we don’t see a need to define any additional L1 or L3 measurements for supporting Option C.
Option C obviously need to have network support. The network which supports NCD-SSB need to transmit NCD-SSB in serving and at least all neighbour cells in the vicinity of the serving cell of the UE. Alternative is that the UE is configured with intra-frequency gaps for performing L3 SSB based measurements. 
Depending on whether the CD-SSB or the NCD-SSB will be used for L3 measurements the UE will be configured with gaps for performing intra-frequency measurements or not. However, RAN4 has already defined requirements for both scenarios.
Similar for L1 measurements. RAN4 has already defined SSB-based L1 measurement requirements which can also be applicable to NCD-SSB.
No need to define any additional L1 or L3 measurements for supporting Option C.

Issue 4-4:
Intra-frequency measurement can either be gap assisted or not. RAN4 has defined requirements for both. Hence, we expect existing requirements are already defined and can be used as needed.
However, from UE point of view it cannot be assumed that Option C is supported by all networks in the field. Hence, any UE supporting Option C must therefore in addition support either of the other options (A, B-1-1 or B-1-2).
[bookmark: _Hlk131844593]UE cannot assume that Option C is supported by all networks or gNBs in the field.
A UE supporting Option C must always additionally support at least on other options (A, B-1-1 or B-1-2).
From network point of view, it can therefore be assumed that Option A or Option B-1-1 or Option B-1-2 must always be supported by the UEs even if the UE support Option C. 

[bookmark: _Toc116995848]Conclusion
In this paper we took a further look at bandwidth part operation without restriction in NR – Option C. We Propose following related to option C:
1. No clarification is needed on existing timing requirements for Option C when NCD-SSB is within active BWP.
No clarification on existing inter-frequency measurement requirements when CD-SSB is outside active BWP is needed.
No need to define any additional L1 or L3 measurements for supporting Option C.
And based on observing:
1. UE cannot assume that Option C is supported by all networks or gNBs in the field.
We propose:
A UE supporting Option C must always additionally support at least on other options (A, B-1-1 or B-1-2).
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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.
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