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1. Introduction
RAN4 sent an LS [1] to RAN2, ask RAN2 to clarify some measurement and handover related issues, the content of LS is given below:
	1. Overall Description:
RAN4 has discussed measurement and handover requirements based on NCD-SSB for RedCap UE in Release 17 and would like RAN2 to check the following issues for RedCap UE in Release 17:
Measurement related:
· Is it possible to configure CD-SSB and/or multiple NCD-SSB(s) for serving cell measurements?
· If yes, is it feasible from RAN2’s signalling design perspective to explicitly indicate which SSB is the reference SSB to define intra-frequency measurement?

The existing intra-frequency measurement definition is provided for information [TS38.133 v17.4.0]:
A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement 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.

Handover related:
· Are the following Handover scenarios valid from RAN2’s perspective?
a) Handover to a target cell’s specific Redcap BWP associated with NCD-SSB directly other than to the initial BWP associated with CD-SSB 
b) Handover to a target cell’s initial BWP and further switch to the specific Redcap BWP to send the RACH
· the specific Redcap BWP associated with NCD-SSB
· the specific Redcap BWP without presence of NCD-SSB


For measurement related questions, they are related to the remaining issue on serving cell measurements, so our views are provided in another contribution in [1]. In this contribution, we mainly discuss the handover related questions and provide our views. 
2. Discussion
In RAN4’s LS, they asked about the validity of two handover scenarios. 
Scenario 1: 	Handover to a target cell’s specific Redcap BWP associated with NCD-SSB directly other than to the initial BWP associated with CD-SSB;
Scenario 2: 	Handover to a target cell’s initial BWP and further switch to the specific Redcap BWP to send the RACH.
The two scenarios are illustrated in below figure:


In RAN2#117e, companies discussed RedCap UE configuration upon handover and made following agreement:
	Agreements: (from RAN2#117e)
1.	The network may configure a dedicated BWP associated with NCD-SSB in an RRCReconfiguration which includes reconfigurationWithSync.
2.	RAN2 confirms that SIB1 can be provided via dedicated signaling to a RedCap UE in an active DL BWP that does not contain CD-SSB after an handover in which dedicatedSIB1-Delivery IE is not included in the handover command


 But the following proposal was postponed because some companies expressed their concerns. 
Proposal 10	UE should perform its handover directly to that BWP, i.e., using the NCD-SSB and the RA resources of that BWP.
For Rel-15 legacy UEs, the current specification supports the UE to directly access a dedicated BWP upon handover, but this first active BWP is supposed to contain SSB or it is the initial BWP that associated with SSB. The reason is that, for a dedicated BWP without SSB, RACH resources can only be configured based on CSI-RS, however, CBRA resources can only be configured based on SSB, and in our understanding, CBRA resources must be provided during handover procedure. On the other hand, the UE needs to synchronize to the target cell by detecting the SSB of target cell, current RAN4 spec does not specify UE requirements for the case that handover is performed without SSB. 
Observation 1:  Rel-15 spec supports the network to configure first active UL BWP upon handover procedure, but the first active UL BWP can only be initial UL BWP or a dedicated UL BWP whose corresponding DL BWP contains CD-SSB. 
For RedCap UEs, considering the bandwidth of legacy initial DL BWP can be larger than the maximum bandwidth supported by the UE, during handover procedure, the network is supposed to configure a first active BWP with smaller bandwidth. If Rel-15 restriction applies here, then for RedCap UEs, the first active UL BWP (indicated in handover command) used to perform RACH, its corresponding DL BWP should also contain SSB.
Considering NCD-SSB is supported for RedCap UEs, so the question is whether the network can configure a BWP that contains NCD-SSB for first active BWP, so the UE can synchronize to the NCD-SSB and perform RACH on this BWP directly (scenario 1). In our view, we think this is a feasible approach. The expected RRC configuration and UE behavior in our mind are:
· Step 1: The UE receives handover command (RRCReconfiguration) from the network, in this RRC message:
· ServingCellConfigCommon->...-> frequencyInfoDL is set to the frequency of CD-SSB;
· firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id are the BWPs that configured with NCD-SSB;
· If “smtc” is included in reconfigurationWithSync, the value is configured according to the NCD-SSB of target cell;
· Step 2: The UE searches the NCD-SSB based on the “smtc” field provided in step 1. If “smtc” is not provided, the UE uses the information configured in old MOs;
· Step 3: The UE selects RACH resources based on NCD-SSB measurement results; 
The advantage of scenario 1 is that, when UE is operating on the BWP contains NCD-SSB in the source cell, RF retuning can be avoide when the UE switches to target BWP that also contains NCD-SSB. 
The drawback of scenario 1 is that, NCD-SSB may have larger transmission periodicity, so it may cause long handover delay. However, according to RAN4 requirements, if the target cell is known (e.g. according to RRM measurements in source cell), the value of Tsearch is 0ms. So at least the drawback is negligible in case of non-blind handover. 
Based on above analysis, for flexibility, we see the value to support Scenario 1 for RedCap UEs, so we propose:
Proposal 1: RAN2 confirms handover to a target cell’s specific Redcap BWP associated with NCD-SSB directly (i.e. scenario 1) is supported.
Proposal 2:  In handover command, if the first active BWP is associated with NCD-SSB, the smtc field included reconfigurationWithSync is configured according to the NCD-SSB of target cell.
For proposal 2, the field description of smtc field can be updated as below:
	ReconfigurationWithSync field descriptions

	rach-ConfigDedicated
Random access configuration to be used for the reconfiguration with sync (e.g. handover). The UE performs the RA according to these parameters in the firstActiveUplinkBWP (see UplinkConfig).

	smtc
The SSB periodicity/offset/duration configuration of target cell for NR PSCell change and NR PCell change. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in spCellConfigCommon.
For case of NR PCell change, the smtc is based on the timing reference of (source) PCell. For case of NR PSCell change, it is based on the timing reference of source PSCell.
If both this field and targetCellSMTC-SCG are absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message.
For RedCap UE, if the first active DL BWP indicated in this RRC message is configured with nonCellDefiningSSB-r17, the UE assumes this field is configured according to the NCD-SSB indicated by nonCellDefiningSSB-r17, otherwise, the UE assumes this field is configured according to the CD-SSB of target cell. 


Regarding scenario 2, in our understanding, it is more complex and it is not supported for legacy NR UEs. Most likely, CD-SSB and NCD-SSB will not be deployed within 20MHz, so to supported scenario 2, the UE is expected to switch its entire RF chain when switching from CD-SSB to the first active BWP, this may result in larger delay. So for simplicity, we prefer not to consider scenario 2 in Rel-17. 
Proposal 3: RAN2 confirms handover to a target cell’s initial BWP and further switch to the specific Redcap BWP to send the RACH (i.e. scenario 2) is not supported.
3. Reply to RAN4
Regarding the handover related questions in LS [1], based on Proposal 1~3, we suggest to answer the questions as below:
	Handover related:
· Are the following Handover scenarios valid from RAN2’s perspective?
c) Handover to a target cell’s specific Redcap BWP associated with NCD-SSB directly other than to the initial BWP associated with CD-SSB 
[RAN2 answer]: From RAN2’s perspective, this is valid scenario. RAN2 understands the UE will search and synchronize to the NCD-SSB of target cell directly, so the legacy smtc field included in handover command will be configured according the NCD-SSB. 
d) Handover to a target cell’s initial BWP and further switch to the specific Redcap BWP to send the RACH
· the specific Redcap BWP associated with NCD-SSB
· the specific Redcap BWP without presence of NCD-SSB
[RAN2 answer]: From RAN2’s perspective, this is invalid scenario and there is no need to support it in Rel-17. 



Proposal 4: 	For handover related questions in RAN4 LS, answer RAN4 with above answers. 

4. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1:  Rel-15 spec supports the network to configure first active UL BWP upon handover procedure, but the first active UL BWP can only be initial UL BWP or a dedicated UL BWP whose corresponding DL BWP contains CD-SSB. 
Proposal 1: RAN2 confirms handover to a target cell’s specific Redcap BWP associated with NCD-SSB directly (i.e. scenario 1) is supported.
Proposal 2:  In handover command, if the first active BWP is associated with NCD-SSB, the smtc field included reconfigurationWithSync is configured according to the NCD-SSB of target cell.
Proposal 3: RAN2 confirms handover to a target cell’s initial BWP and further switch to the specific Redcap BWP to send the RACH (i.e. scenario 2) is not supported.
[bookmark: _GoBack]Proposal 4: 	For handover related questions in RAN4 LS, answer RAN4 with the following answers. 
	 Handover related:
· Are the following Handover scenarios valid from RAN2’s perspective?
e) Handover to a target cell’s specific Redcap BWP associated with NCD-SSB directly other than to the initial BWP associated with CD-SSB 
[RAN2 answer]: From RAN2’s perspective, this is valid scenario. RAN2 understands the UE will search and synchronize to the NCD-SSB of target cell directly, so the legacy smtc field included in handover command will be configured according the NCD-SSB. 
f) Handover to a target cell’s initial BWP and further switch to the specific Redcap BWP to send the RACH
· the specific Redcap BWP associated with NCD-SSB
· the specific Redcap BWP without presence of NCD-SSB
[RAN2 answer]: From RAN2’s perspective, this is invalid scenario and there is no need to support it in Rel-17. 
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