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1. Introduction
At RAN1 106bis-e meeting one LS [1] was sent to RAN2/4. The reply LS from RAN4 to [1]is [2]. At RAN1 107e meeting a further LS [3] from RAN1 was sent to RAN2 and RAN4. RAN4 has extensive discussion on NCD-SSB related issues at RAN4 101 and RAN4 101bis meeting. The WF was in [4]. 
IN this contribution, we provide our further considerations on the following issues in [4].

2. Discussion
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.

Based on [2] RAN4’s conclusion is that using NCD-SSB for serving and non-serving cell measurements in idle/inactive state mobility is feasible. Of course, RP-213689 should be followed which means no new requirements will be specified for measurements based on NCD-SSB in RRC IDLE/INACTIVE state in Rel-17.

Proposal 1: For issue 3-1-3, from feasibility point of view, support option 2.

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.
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.
For issue 3-1-4 we support option 2. The intention of introducing NCD-SSB is to provide as much as possible a full functionality of that of CD-SSB otherwise there is limit benefit for both network and UE side. Therefore RRM measurement on neighbor cell can be based on CD-SSB or NCD-SSB and base on this, for issue 3-1-6, we prefer option 3. For the reference SSB to UE to perform intra-frequency measurement, option 3 is preferred. 
Proposal 2: In connected mode, RRM measurement on neighbour cell can be based on CD-SSB or NCD-SSB, i.e., option 2. For the reference SSB to UE to perform intra-frequency measurement, option 3 is preferred.
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 issue depends on the outcome of issue 3-1-6 and we think option 2 is more reasonable since NCD-SSB’s functionality should be identical to that of CD-SSB and no matter the center frequency of neighbor cell is CD-SSB or NCD-SSB, the measurement on them can be viewed as intra-frequency measurement. 
Proposal 3: Support option 2 as the intra-frequency measurement definition when NCD-SSB is configured.
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.
If both NCD-SSB and CD-SSB are configured, since they have similar functionality, it is straightforward to use option 3. 

Proposal 4: Support option 3 for issue 3-1-8.
Issue 3-1-10:  NCD-SSB: frequency locations 
· Option 1: NCD-SSB should be configured off sync raster. 

· Option 2: No change wrt to legacy NR, i.e. up to NW implementation 

Option 1 is the most reasonable configuration hence we support option 1. However even option 2 is used most likely NE configuration will use option 1 as well. 
Proposal 5: For the NCD-SSB’s frequency location, prefer option 1.
Issue 3-1-11:  NCD-SSB: time domain locations

· Option 1: NCD-SSBs and CD-SSB from the same serving cell shall be transmitted in different half-frames when NCD-SSB and CD-SSB are contained in the same SFN. 

· Option 2: No change wrt to legacy NR, i.e. up to NW implementation 

The necessity to have option 1 is questionable hence we prefer option 2. 
Proposal 6: For the NCD-SSB’s time domain location, prefer option 2 - No change wrt to legacy NR, i.e. up to NW implementation.
Issue 3-1-12:  On potential new procedure

· Option 1: 

· RedCap UE needs to report the RRM measurement together with the type of RS, either NCD-SSB or CD-SSB once NW doesn’t clearly indicate the ARFCN of the measurements’. For example, NW indicates ‘ServingCellConfigCommon-> downlinkConfigCommon-> FrequencyInfoDL-> absoluteFrequencySSB’ only without ‘NCD-SSB information’, but UE performs the measurements for NCD-SSB.

· Option 2: No on new procedure for NCD-SSB transmission status acquisition 

· Option 3: up to RAN1/2 

Agreement: No discussion in RAN4. Up to RAN1/2
Issue 3-1-13:  On requirements when NCD-SSB is configured

· Option 1: RAN4 to introduce the new measurement delay requirements for RedCap UE (Ericsson)

· Cell detection+ CD-SSB measurement reporting + NCD-SSB status detection

· Cell detection + NCD-SSB measurement reporting

· NCD-SSB measurement for a known cell

· Option 2: no need 

· Option 3: FFS 

Issue 3-1-14:  NCD-SSB impact on Non-RedCap UE 

· Option 1: In Rel-17, Non-RedCap UE may support the new capability of NCD-SSB transmission status detection.

· Option 2: Changes/impact on non-RedCap UE are not expected 
· Option 3: up to RAN1/2 decision 

Since 3-1-13 and 3-1-14 depends on issue 3-1-12 and issue 3-1-12 is a RAN1/2 issue. We suggest no more discussion on these two issues within RAN4 at Rel-17.
Proposal 7: For the 3-1-13 and 3-1-14, no more discussion on these two issues within RAN4 at Rel-17

3. Conclusion
In this contribution, we provide our considerations on NCD-SSB and have the following proposal:
Proposal 1: For issue 3-1-3, from feasibility point of view, support option 2.
Proposal 2: In connected mode, RRM measurement on neighbour cell can be based on CD-SSB or NCD-SSB, i.e., option 2. For the reference SSB to UE to perform intra-frequency measurement, option 3 is preferred.
Proposal 3: Support option 2 as the intra-frequency measurement definition when NCD-SSB is configured.
Proposal 4: Support option 3 for issue 3-1-8.

Proposal 5: For the NCD-SSB’s frequency location, prefer option 1.
Proposal 6: For the NCD-SSB’s time domain location, prefer option 2 - No change wrt to legacy NR, i.e. up to NW implementation.
Proposal 7: For the 3-1-13 and 3-1-14, no more discussion on these two issues within RAN4 at Rel-17
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