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Introduction
In this contribution, we discussed some of the remaining issues from the previous meeting [1] and expressed our views. 
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In RAN4#105 meeting, we discussed whether switching to a BWP with SSBs different from those used during measurement should be considered as switching to a known or unknown cell and reached the following agreement [2]. Based on the above conclusion, a company proposed modifications at RAN4#106 meeting and suggested adding the following description to the agreement. The modified parts have been highlighted:

	Revise the agreement from the previous meeting as below:
· For the case when the UE performs measurement on a SSB and handover to a BWP with un-measured SSB, the following apply:
· The requirements apply for the scenario where the measured SSB and the SSB in the target BWP for HO belong to the same target cell, i.e., they share the same physCellID (PCI)
· UE may assume that the TX power of the SSB of the target cell’s active BWP is same as that of the measured SSBs that belong to the same PCI
· Note: the above agreement is for RedCap, where the measured SSB and the target SSB for HO of the same target cell are: 
· NCD-SSB and NCD-SSB, respectively
· CD-SSB and NCD-SSB, respectively
· NCD-SSB and CD-SSB, respectively
· One additional sample is needed for known inter-frequency handover.



According to our understanding, the difference from existing agreement is that this proposal aims to have the same TX power for cells belonging to the same PCI, in order to solve the problem of the UE side being unable to determine whether the measured SSB belongs to the same cell as the target SSB used for handover due to missing frequency layer information.
This scenario is shown in the figure below [3]. UE is configured to measure three SSBs in this scenario, namely NCD-SSB1 belonging to cell-0 and, CD-SSB and NCD-SSB3 belonging to cell-1. Assuming that the handover is triggered to NCD-SSB2 of Cell-0, although NCD-SSB2 has not been measured, NCD-SSB1 belonging to the same cell (Cell-0) is measured. Based on previous agreements, the handover belongs to a known cell handover, meaning that UE can complete the handover based on the previous measurement results without the need to perform a cell search again. However, a typical UE will view the PCI of the SSB configured in the handover commend and scan the stored measurement results corresponding to the same PCI. It should be noted that Cell-0 and Cell-1 have the same PCI, which means that there are three measurement results corresponding to the same PCI. These three measurement results may differ due to different TX power of different cells. To avoid handover failure, it is necessary to ensure that the measurement results are similar, so we believe that it is reasonable to limit the TX power of different cells under the same PCI to be the same.
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Figure 1. Illustration of handover and mearsurement
Proposal 1: UE may assume that the TX power of the SSB of the target cell’s active BWP is same as that of the measured SSBs that belong to the same PCI.
The next issue is about the definition of intra-frequency and inter-frequency handover. Due to the fact that the service cell SSB and target cell SSB can be any combination of CD-SSB and NCD-SSB in RedCap UE, the definition of intra-frequency and inter-frequency handover in the specification is unclear. 
	[TS 38.133, Clause 9.2B.1] A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the reference SSB of the serving cell 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 reference SSB is the SSB defined in BWP-specific servingCellMO under BWP-DownlinkDedicated of active DL BWP. If the field is absent, the reference SSB is the SSB defined in servingCellMO under ServingCellConfig. 


For known cells, the definition of intra-frequency handover is based on whether the SSB measured on the target cell aligns with the BWP-specific servingCellMO (if defined) or servingCellMO. Based on this understanding, Case 1 in Figure 2 is intra-frequency, and Case 2 is inter-frequency. Compared to Case 1, Case 2 can obtain an additional sample for AGC tuning. However, when comparing two cases, the need for additional sample in Case 1 is greater than in Case 2, as the AGC information of the target cell can be inferred from the AGC of servingCellMO in Case 2. In summary, the current definition of intra/inter-frequency handover is unreasonable and RAN4 need to clarify the definition of intra-frequency and inter-frequency handover in the spec.
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Case1                                                  Case2 
Figure 2. Handover of known intra/inter-frequency

Proposal 2: RAN4 need to clarify the definition of intra-frequency and inter-frequency handover in the spec.
In RAN4#106 meeting, a company has discussed the combination of SSBs and proposed adding clarification to handover requirement.
	Revision of the intra/inter-frequency definition in handover
· FFS on whether to add following clarification to handover requirement:
· 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:
· Option 1a: The reference SSB of the serving cell is the SSB configured in the BWP-specific servingCellMO, if configured, else the SSB configured in the servingCellMO
· Option 1b: The reference SSB of the serving cell is the SSB configured in the active BWP of the serving cell
· The reference SSB of the target cell is the SSB configured in the firstActiveBWP of the target cell




According to WF, if the reference SSB of the target cell is the SSB configured in the first ActiveBWP of the target cell instead of SSB configured in the targetCellMO (if configured), the problem mentioned above will be resolved. Under this modification, Case1 is inter-frequency handover which will obtain an additional sample for AGC tuning,, and Case2 is intra-frequency handover. 
At the same time, as the reference SSB of the serving cell has already been considered as s the SSB configured in the BWP-specific servingCellMO, if configured, else the SSB configured in the servingCellMO, we suggest continuing to follow the agreement while elaborating on the reference SSB of the Target cell.

Proposal 3: 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 configured in the BWP-specific servingCellMO, if configured, else the SSB configured in the servingCellMO
· The reference SSB of the target cell is the SSB configured in the firstActiveBWP of the target cell

There is another issue worth noting at the last meeting, copied as follows.
	Intra-frequency cell measurement
· Discuss whether to add follow condition to intra-frequency measurement:
· UE is not required to perform intra-frequency cell detection if the intra-frequency cell is already detected, where an intra-frequency cell is regarded as already detected if it has been meeting the following conditions:
-The MO with the same SSB frequency has already be configured, and
FFS on the following:
· the UE has sent a valid measurement report for the MO with the same frequency, and 
· the SSB measured remains detectable according to the cee identification conditions specified in clause 9.2 and 9.3



Due to dynamic BWP switching, one inter-frequency MO may be regarded as intra-frequency MO. For example, SSB-1 is within active BWP, and SSB-2 with different center frequency with SSB-1 is regarded as inter-frequency measurement. Network configures SSB-2 MO (inter-frequency) for UE to measurement. Afterwards UE switches active BWP which can cover SSB-2. Then SSB-2 now is regarded as intra-frequency and need to perform intra-frequency cell detected [4].

	9.2B.5.1	Intra-frequency cell identification
The UE shall be able to identify a new detectable intra-frequency cell within Tidentify_intra_without_index_RedCap if the UE is not indicated to report SSB based RRM measurement result with the associated SSB index(reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured), or the UE is indicated that the neighbour cell is synchronous with the serving cell (deriveSSB-IndexFromCell is enabled). Otherwise UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_with_index_RedCap. The UE shall be able to identify a new detectable intra frequency SS block of an already detected cell within Tidentify_intra_without_index_RedCap. It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2.
	Tidentify_intra_without_index_RedCap = (TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap) ms
	Tidentify_intra_with_index_RedCap = (TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap + TSSB_time_index_intra_RedCap) ms


In our understanding, UE is not required to perform intra-frequency cell detection in this situation as it has been measured as "inter-frequency" before. But there needs to be a validity limitation here, such as 5s before BWP switching. Without limitation, the detection of SSB-2 as "inter-frequency" may already be invalid, but we assume that it is valid and no new detection has been made, which can cause some errors.
Proposal 3: UE is not required to perform intra-frequency cell detection if the intra-frequency cell is already detected, where an intra-frequency cell is regarded as already detected if it has been meeting the following conditions:
-The MO with the same SSB frequency has already be configured, and
-During 5s before BWP switching, 
· the UE has sent a valid measurement report for the MO with the same frequency, and 
· the SSB measured remains detectable according to the cee identification conditions specified in clause 9.2 and 9.3
Conclusions
[bookmark: _Hlk23953093]In this contribution, we discussed some of the remaining issues from the previous meeting and expressed our views. Based on the discussion, we have made following proposals:
Proposal 1: UE may assume that the TX power of the SSB of the target cell’s active BWP is same as that of the measured SSBs that belong to the same PCI.
Proposal 2: RAN4 need to clarify the definition of intra-frequency and inter-frequency handover in the spec.
Proposal 3: 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 configured in the BWP-specific servingCellMO, if configured, else the SSB configured in the servingCellMO
· The reference SSB of the target cell is the SSB configured in the firstActiveBWP of the target cell
Proposal 4: UE is not required to perform intra-frequency cell detection if the intra-frequency cell is already detected, where an intra-frequency cell is regarded as already detected if it has been meeting the following conditions:
-The MO with the same SSB frequency has already be configured, and
-During 5s before BWP switching, 
· the UE has sent a valid measurement report for the MO with the same frequency, and 
· the SSB measured remains detectable according to the cee identification conditions specified in clause 9.2 and 9.3
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