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1. Introduction
In RAN4#101bis-e meeting, a WF on use of NCD-SSB or CSI-RS for RedCap UE was approved in [1]. In this contribution, we discuss two aspects:

· Open issues related to NCD-SSB measurement

· Capabilities for RedCap
2. Discussion
2.1. NCD-SSB measurement

Issue 3-1-3:  RRM measurement on neighbour cell in idle/inactive mode
Option 1: Idle/inactive mobility is only based on measurements on the CD-SSB (RAN agreement)

Option 2: Idle/inactive mobility is feasible based on measurements on both CD-SSB and NCD-SSB.

For idle/inactive mode neighbor cell measurement, there is no measurement gap configured and neighbor cell measurement follows the frequencies in the system information. Since UE cannot camp on NCD-SSB, the simplest way is to only measure CD-SSB. Hence, we support to only based on measurements on CD-SSB following RAN plenary agreement. 

Proposal 1: Idle/inactive mobility is only based on measurements on the CD-SSB
Issue 3-1-4:  RRM measurement on  neighbour cell in connected mode
· Option 1: In connected mode, RRM measurement on neighbour cell is supposed to be performed on CD-SSB.

· Option 2: In connected mode, RRM measurement on neighbour cell can be based on CD-SSB or NCD-SSB.
For connected mode neighbour cell measurement, UE can follow network configuration to perform the SSB measurement. Existing spec also allows neighbour cell measurement based on CD-SSB or NCD-SSB.

Proposal 2: In connected mode, RRM measurement on neighbour cell can be based on CD-SSB or NCD-SSB.
Issue 3-1-6:  The reference SSB to UE to perform intra-frequency measurement
· Option 1: Network indicates the reference SSB to UE to perform intra-frequency measurements, such as NCD-SSB or CD-SSB.
· Option 2: The reference SSB of serving cell for UE to perform intra-frequency measurements should be CD-SSB.
· Option 3: The reference SSB of serving cell for UE to perform intra-frequency measurements could be CD-SSB or NCD-SSB. No network indication is needed.
The reference SSB for UE to perform intra-frequency measurement is used for UE to decide the measurement categories (either intra-frequency or inter-frequency). This is just a definition, whether gap is required depends on the active BWP and location of measured SSB. Hence, to simplify the definitions, we propose to use the legacy approach, use CD-SSB as the reference SSB to decide intra-frequency measurement. Indicating the reference SSB is not necessary and requires big changes. 
Proposal 3: The reference SSB of serving cell for UE to perform intra-frequency measurements should be CD-SSB.
Issue 3-1-7:  If RRM measurement on neighbour cell can be based on NCD-SSB, intra-frequency and inter-frequency measurement definition for NCD-SSB
· Option 1: For RedCap UE supporting NCD-SSB measurement, a measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of reference SSB of serving cell (depending on issue 3-1-6) and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same, and the subcarrier spacing of the two SSBs are also the same.
· Option 2: For RedCap UE supporting NCD-SSB measurement, a measurement is defined as a SSB based intra-frequency measurement provided
· the centre frequency of the CD-SSB or NCD-SSB of the serving cell indicated for measurement and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same.

· the subcarrier spacing of the two SSBs are also the same.

· Option 3: RedCap UE’s intra-frequency measurement definition based on the following scenarios:

· 
Case A: Serving cell active BWP with CD-SSB

· 
Case B: Serving cell active BWP with NCD-SSB

· 
Case C: Serving cell active BWP without SSB

The definition of intra-frequency measurement for NCD-SSB should reuse the existing definition of CD-SSB. In 38.133, there is no description about NCD-SSB and CD-SSB, if the centre frequency of SSB of serving cell is the same as the target SSB of neighbor cell, and subcarrier spacing are the same, then it is intra-frequency measurement.

Proposal 4: For RedCap UE supporting NCD-SSB measurement, a measurement is defined as a SSB based intra-frequency measurement provided

· the centre frequency of the CD-SSB of the serving cell and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same.

· the subcarrier spacing of the two SSBs are also the same.

Issue 3-1-8:  Serving cell measurement when both CD-SSB and NCD-SSB measurements are configured to the UE 
· Option 1: If both CD-SSB and NCD-SSB measurement are configured to RedCap UE but both of them need MG, UE could choose to perform CD-SSB measurement only.
· Option 2: If both CD-SSB and NCD-SSB measurement are configured to RedCap UE, UE should perform the measurements for both SSB based on NW’s configuration.

· Option 3: If both CD-SSB and NCD-SSB measurement are configured to RedCap UE, UE should perform serving cell measurements based on SSB with active BWP.

For serving cell measurement, if both CD-SSB and NCD-SSB are configured, UE should perform serving cell measurement based on SSB with active BWP. If both SSBs are not within active BWP, CD-SSB should be used for serving cell measurement.
Proposal 5: If both CD-SSB and NCD-SSB measurement are configured to RedCap UE, UE should perform serving cell measurements based on SSB with active BWP. If both of them need MG, UE choose to perform CD-SSB measurement only.
2.2. RedCap capabilities
In RAN2 LS, RAN2 respectfully asks RAN1 and RAN4 whether there are any Rel-15 and/or Rel-16 UE features or capabilities which should not be applicable for RedCap UEs. The intention is to identify which non-RedCap capabilities are not applicable for RedCap UE and some clarifications would be adopted in 38.306. 
RAN2#114-e:
	Agreements online:
1.    RAN2 Working Assumption: by default, all non-RedCap UE capabilities are applicable for RedCap      UE, and therefore only for non-RedCap capabilities that are not appliable for RedCap UE, we clarify in the definitions for parameters in TS38.306, the value or feature is not applicable for RedCap UE


In previous RAN4 meeting, the following table with some features were discussed. In our view, there is some misunderstanding on RAN2 LS. The following features are not RAN4 defined features and RAN4 should not discuss whether requirements applicable or not. What we should discuss is whether this feature is precluded for RedCap to support. For example, RAN2 agreed that DAPS cannot be supported since RedCap UE only support single carrier. By default, all non-RedCap features can be supported by RedCap unless it is artificially excluded by some reasons, e.g. DAPS. Even though we are not going to define requirements for V2X, unlicensed or other RAN1/2 defined features, it does not mean these features are not applicable for RedCap.  
	Rel-15/Rel-16 features in TS 38.133 
	RedCap RRM requirements applicability in R17

	Unlicensed operation (shared spectrum access)
	Not applicable

	Minimization of Drive Tests (MDT)
	Not applicable

	2-step RA
	Applicable

	Cross-Link Interference measurements
	Not applicable

	L1-SINR measurement reporting
	Not applicable

	NR measurements for positioning
	Not applicable

	CSI-RS based L3 measurements
	Not applicable

	NR measurements with autonomous gaps
	Applicable

	V2X requirements
	No specification work

	Measurement performance requirements for NR gNB
	Not applicable

	Rel-17 features in TS 38.133
	

	SDT
	Applicable


Proposal 6: RAN4 should only provide feedback to RAN2 if any RAN4 defined feature is considered as “not applicable” to RedCap UE.

Proposal 7: Be default, all non-RedCap features should be applicable to RedCap UE unless it requires more than single carrier operation, no matter whether RAN4 defines requirements or not.

3. Conclusions
In this contribution, we discuss the open issues and provide our views:
Proposal 1: Idle/inactive mobility is only based on measurements on the CD-SSB
Proposal 2: In connected mode, RRM measurement on neighbour cell can be based on CD-SSB or NCD-SSB.
Proposal 3: The reference SSB of serving cell for UE to perform intra-frequency measurements should be CD-SSB.
Proposal 4: For RedCap UE supporting NCD-SSB measurement, a measurement is defined as a SSB based intra-frequency measurement provided

· the centre frequency of the CD-SSB of the serving cell and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same.

· the subcarrier spacing of the two SSBs are also the same.

Proposal 5: If both CD-SSB and NCD-SSB measurement are configured to RedCap UE, UE should perform serving cell measurements based on SSB with active BWP. If both of them need MG, UE choose to perform CD-SSB measurement only.

Proposal 6: RAN4 should only provide feedback to RAN2 if any RAN4 defined feature is considered as “not applicable” to RedCap UE.
Proposal 7: Be default, all non-RedCap features should be applicable to RedCap UE unless it requires more than single carrier operation, no matter whether RAN4 defines requirements or not. 
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