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Introduction
In the RAN#100 meeting, it was agreed to support L3 intra-frequency measurement without gaps for option B-1-1 and option C according to latest WID [1].
	2) Specify the necessary requirements to support L3 intra-frequency measurements without gaps (RAN4)
· 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.
· For Option C
· Specify requirements for L3 intra-frequency measurements based on existing RedCap NCD-SSB requirements.
· Note: further check in RAN #101 on whether any work is required to support L3 intra-frequency measurements without gaps for Option B-1-2 


With the support of intra-frequency measurement without gaps for option C, it becomes important to also support handover to a BWP with NCD-SSB, which is already being supported for RedCap. 
In this contribution, we present our views on supporting of handover to/from NCD-SSB if UE is capable of option C.
Discussion
[bookmark: _Hlk73468315]For RedCap UE, handover to a BWP associated with NCD-SSB is supported based on handover requirements for RedCap in TS 38.133 as follows.

	6.1D	Handover for RedCap
6.1D.1	NR Handover
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.


However, for non-RedCap UE there is no such applicable conditions. It cannot be concluded that current handover requirements for non-RedCap UE allow to handover UE to a BWP with NCD-SSB directly even if the UE is capable of supporting option C.
Observation 1: Handover to a BWP with NCD-SSB is not supported for non-RedCap according to current TS 38.133 specification.
The difference between handover to a BWP with NCD-SSB directly and indirectly, when active BWP of the source serving cell is with NCD-SSB, are illustrated in Fig 1 and Fig 2, respectively.
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Fig 1. Handover to a BWP with NCD-SSB directly
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Fig 2. Handover to a BWP with NCD-SSB indirectly
It can be seen from Fig 2 that for option C if handover to NCD-SSB directly is not supported, then the NW needs to handover the UE to first active BWP with CD-SSB, and then switch the UE to a BWP with NCD-SSB via BWP switch. It is 2-step procedure at the cost of signalling overhead, long procedure delay and throughput loss due to additional BWP switching. However, no benefit of such 2-step procedure is observed.
Observation 2: If handover directly to a BWP with NCD-SSB is not supported for non-RedCap UE, there could be additional signalling overhead, long procedure delay and system throughput loss.

Similar analysis can be made for handover to a BWP with NCD-SSB directly and indirectly, when active BWP of the source serving cell is with CD-SSB, which are illustrated in Fig 3 and Fig 4, respectively.
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Fig 3. Handover to a BWP with NCD-SSB directly
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Fig 4. Handover to a BWP with NCD-SSB indirectly

According to definition of intra-frequency/inter-frequency handover and handover requirements for Redcap in section 6.1D in TS 38.133 as blow, requirements are specified for handover scenarios involving serving cell SSB, measured SSB and target cell SSB, which can be either CD-SSB or NCD-SSB.
In addition, there are requirements for UE operating with 2Rx antennas being specified for RedCap. Thus, the handover requirements for 2Rx antennas RedCap UE can be directly reused for non-RedCap UE.
	When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt
	Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
Where:
Tsearch is the time required to search the target cell which depends on whether the target cell is already known when the handover command is received by the UE. 
-	If the target cell is a known intra-frequency cell, Tsearch = 0ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 1*Trs ms if UE is capable of 2 Rx antennas; Tsearch = 2*Trs ms if UE is only required to support 1 Rx antenna.
-	If the target cell is a known inter-frequency cell, then 
if the measured SSB is the target SSB for HO of the target cell, Tsearch = 0ms; 
if the measured SSB and the target SSB for HO belong to the same NR target cell and fulfil the following conditions, Tsearch = Trs ms:
· CD-SSB in initial DL BWP is the measured SSB and NCD-SSB in RedCap specific DL BWP is the target SSB for HO
· NCD-SSB in RedCap specific DL BWP is the measured SSB and CD-SSB in initial DL BWP is the target SSB for HO
· Both measured SSB and the target SSB for HO are NCD-SSBs within different RedCap specific DL BWPs
Otherwise, the target cell is an unknown inter-frequency cell. In this case, if the target cell Es/Iot≥-2 dB, then Tsearch = 3* Trs ms if the UE is operating with 2 Rx antennas; Tsearch = 5*Trs ms if UE is operating with only 1 Rx antenna.



In accordance with above analysis, it is proposed to support handover to NCD-SSB for non-RedCap UE if the UE is capable of supporting option C in Rel-18.
Proposal 1: To specify requirements for handover involving NCD-SSB for non-RedCap UE if the UE is capable of supporting option C in Rel-18.
Proposal 2: The objective is suggested as follows.
3) Specify the necessary requirements to support the additional handover cases same as for RedCap (RAN4)
· For Option C
· Specify handover requirements for the additional handover cases based on existing RedCap handover requirements.
· Note: Handover requirements for RedCap UE with 2Rx antennas are reused as much as possible.

Conclusion
In this contribution, we further presented our views on supporting of handover to/from NCD-SSB if UE is capable of option C. Following are the proposals.
Observation 1: Handover to a BWP with NCD-SSB is not supported for non-RedCap according to current TS 38.133 specification.
Observation 2: If handover directly to a BWP with NCD-SSB is not supported for non-RedCap UE, there could be additional signalling overhead, long procedure delay and system throughput loss.

Proposal 1: To specify requirements for handover involving NCD-SSB for non-RedCap UE if the UE is capable of supporting option C in Rel-18.
Proposal 2: The objective is suggested as follows.
3) Specify the necessary requirements to support the additional handover cases same as for RedCap (RAN4)
· For Option C
· Specify handover requirements for the additional handover cases based on existing RedCap handover requirements.
· Note: Handover requirements for RedCap UE with 2Rx antennas are reused as much as possible.
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