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Introduction
RRM requirements for BWP without restriction are discussed in RAN4#107 and the outcomes are captured in [1]. Based on [1] the following general issues needs to be further discussed. 
· HO requirements
· L1 measurement for UE supporting multiple options
In this paper we will provide our views on general issues for BWP without restriction.
Discussion
HO requirements
	Issue 1-2: Requirements for handover for Option A, C, B-1-1 and B-1-2
· Option 1: 
· It is beneficial to support handover to a BWP without CD-SSB directly for UE supporting option A, B-1-1 and option B-1-2.
· It is beneficial to support handover to a BWP with NCD-SSB directly for UE supporting option C.
· Option 2: 
· Subject to RANP approval, RAN4 to support HO scenarios involving NCD-SSB and re-use the same requirements from RedCap.
· Option 3: 
· Other options are not precluded.
· Note: The issue can only be discussed unless there is guidance from RANP that it is in the scope of the WI.


In HO requirements for RedCap, the applicable scenarios are clarified and HO to target cell’s specific RedCap BWP associated with NCD-SSB is supported in addition to HO to target cell’s initial BWP. 
	6.1D.1.1	Introduction
The purpose of NR handover is to change the NR PCell to another NR cell for RedCap UE. The requirements in this clause are applicable to SA NR.
Editor notes: The intra-frequency handover definition of no SSB within the active DL BWP of the serving/target cell is FFS.
Handover for a RedCap UE is defined as intra-frequency handover if the center frequency and subcarrier spacing (SCS) of the reference SSB of the serving cell is same as the center frequency and SCS of the reference SSB of the target cell, where:
· The reference SSB of the serving cell is the SSB in the active DL BWP of serving cell 
· The reference SSB of the target cell is the SSB in the first active DL BWP of the target cell upon reconfiguration.
The requirements in this clause apply for the following handover scenarios:
· Handover to a target cell’s initial DL BWP associated with CD-SSB;
· Handover to a target cell’s Redcap specific DL BWP associated with NCD-SSB.


This means UE can perform RACH on the BWP containing either CD-SSB or NCD-SSB. In addition, for RedCap RAN4 agreed to support the scenario where the measured SSB and the target SSB for HO are different. 
Technically, UE is not required to read SIB1 from the initial BWP with CD-SSB, but the SIB1 is sent to UE via HO command. In this case, it would be beneficial if UE could support HO to target cell based on a BWP with NCD-SSB as it will alleviate the resource congestion on initial BWP. 
In our view, those HO scenarios involving NCD-SSB can also be supported for non-RedCap UE with option C, and same requirements from RedCap can be re-used.
Proposal 1: Support HO scenarios involving NCD-SSB and re-use the same requirements from RedCap.
L1 measurement for UE supporting multiple options
	Issue 1-3: Requirements/UE behaviour for UE supporting both option B-1-1 and C
· Option 1:
· RAN4 shall discuss the following scenario: If the UE is operating in an active BWP with no NCD-SSB, and no CD-SSB but WITH CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option A (CSI-RS).
· Option 2: 
· If UE supports both option B-1-1 and C, the UE works with option B-1-1 or option C mutually exclusively, and the UE meets the requirements based on option B-1-1 or option C for BM/RLM/BFD, respectively. 
· If the UE is configured with NCD-SSB within the active DL BWP, the UE works and meets the requirements based on Option C i.e., NCD-SSB for BM/RLM/BFD; Otherwise, the UE works and meets the requirements based on Option B-1-1.
· Option 3: 
· For UE supporting both option B-1-1 and C, clarification on UE behaviour can be considered, for example: SSB within the active BWP should be used for L1 measurements, either CD-SSB or NCD-SSB
· Option 4: 
· RAN4 not to define additional requirements for UE supporting multiple options.
· Option 5: 
· Whether RAN4 should define requirements for a UE supporting multiple options should be discussed later.
· Option 6: 
· Other options are not precluded.


We support option 4, i.e. no additional requirements are needed for a UE supporting multiple options.
When UE supports both option B-1-1 and C, the relevant scenario is where CD- and NCD-SSB are both transmitted and UE is in an active BWP that does not contain any of them. UE should perform L1 measurement based on CD-SSB according to the existing RAN2 spec.
NCD-SSB is configured per BWP basis, and in 38.331 it is specified that NCD-SSB must be within the corresponding BWP. Correspondingly, in 38.331 it is specified that when NCD-SSB is configured, it will be used for SSB related operations when it is in the active BWP.
	absoluteFrequencySSB
Frequency of the NCD-SSB. The network configures this field so that the SSB is within the bandwidth of the BWP configured in BWP-DownlinkCommon.

	nonCellDefiningSSB
If configured, the RedCap UE operating in this BWP uses this SSB for the purposes for which it would otherwise have used the CD-SSB of the serving cell (e.g. obtaining sync, measurements, RLM). Furthermore, other parts of the BWP configuration that refer to an SSB (e.g. the “SSB” configured in the QCL-Info IE; the “ssb-Index” configured in the RadioLinkMonitoringRS; CFRA-SSB-Resource; PRACH-ResourceDedicatedBFR) refer implicitily to this NCD-SSB.
The NCD-SSB has the same values for the properties (e.g., ssb-PositionsInBurst, PCI, ssb-periodicity, ssb-PBCH-BlockPower) of the corresponding CD-SSB apart from the values of the properties configured in the NonCellDefiningSSB-r17 IE.


For example, if NCD-SSB is configured for BWP1, then the configured NCD-SSB must be within BWP1, and UE should use the NCD-SSB for L1 measurement when BWP1 is the active BWP. If active BWP is BWP2, then UE should not use the NCD-SSB because the NCD-SSB is only configured for BWP1. In this case, UE should use the CD-SSB, which is cell specific, for L1 measurement.
Since RAN2 spec is already clear, we do not see additional UE behaviour or requirements are needed.
	Issue 1-4: Requirements/UE behaviour for UE supporting both option B-1-1 and A
· Option 1: (MTK) 
· RAN4 shall discuss the following scenario: If the UE is operating in an active BWP with no NCD-SSB, and no CD-SSB but WITH CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option A (CSI-RS).
· Option 2: (vivo) 
· If UE working with option A and option B-1-1 simultaneously is supported, UE behaviour/conditions for RLM/BM/BFD measurements should be defined. 
· Option 3: (CMCC, Huawei, CATT, E///) 
· For UE supporting both option B-1-1 and A, it is not necessary to specify new requirements.
· Option 4: (Nokia) 
· Whether RAN4 should define requirements for a UE supporting multiple options should be discussed later.
· Option 5: 
· Other options are not precluded.


We support option 3, i.e. no additional requirements are needed for a UE supporting multiple options.
When UE supports both option B-1-1 and A, the relevant scenario is where UE is in an active BWP that does not contain CD-SSB, but UE is configured to measure L1 both from SSB and CSI-RS. In this case, UE should perform L1 measurement on both CD-SSB outside active BWP and CSI-RS within active BWP. 
This is same to the R15 scenario where CD-SSB is within active BWP and UE is configured to measure L1 both from SSB and CSI-RS. We do not see additional UE behaviour or requirements are needed.
	Issue 1-5: Requirements/UE behaviour for UE supporting both option C and A
· Option 1: 
· UE working with option A and option C simultaneously should be supported and UE behaviour/conditions for RLM/BM/BFD measurements should be defined.
· Option 2: 
· RAN4 not to define additional requirements for UE supporting multiple options.
· Option 3: 
· Whether RAN4 should define requirements for a UE supporting multiple options should be discussed later.
· Option 4: 
· Other options are not precluded.


We support option 2, i.e. no additional requirements are needed for a UE supporting multiple options.
When UE supports both option C and A, the relevant scenario is where UE is in an active BWP that contains NCD-SSB, and UE is configured to measure L1 both from SSB and CSI-RS. In this case, UE should perform L1 measurement on both NCD-SSB within active BWP and CSI-RS within active BWP. 
This is same to the R15 scenario where CD-SSB is within active BWP and UE is configured to measure L1 both from SSB and CSI-RS. We do not see additional UE behaviour or requirements are needed.
	Issue 1-6: Requirements/UE behaviour for UE supporting both option B-1-1 and B-1-2
· Option 1: 
· RAN4 shall discuss the following scenario: If-else the UE is operating in an active BWP with no NCD-SSB, no CD-SSB and NO CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option B-1-2.
· Option 2: 
· RAN4 not to define additional requirements for UE supporting multiple options.
· Option 3: 
· Whether RAN4 should define requirements for a UE supporting multiple options should be discussed later.
· Option 4: 
· Other options are not precluded.


We support option 2, i.e. no additional requirements are needed for a UE supporting multiple options.
Technically, UE should not support both B-1-1 and B-1-2 for the same serving cell in a certain band combination, and RAN1 is discussing how to make them mutually exclusive in UE capability description. Since this is not a relevant scenario, we do not see additional UE behaviour or requirements are needed.
Proposal 2: RAN4 not to define additional requirements for UE supporting multiple options. 
Conclusions
In this paper we provided our views on general issues for BWP without restriction.
Proposal 1: Support HO scenarios involving NCD-SSB and re-use the same requirements from RedCap.
Proposal 2: RAN4 not to define additional requirements for UE supporting multiple options. 
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