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1 Introduction
In RAN2#117-e the following agreements were made by RAN2, where the NW cannot provide NCD-SSB as part of servingcell common config. Rather the NCD-SSB can only be provided in dedicated configuration in a BWP. 

Agreements:
1. The following working assumption is confirmed: “System information can provide information on which frequencies accept RedCap UE access (e.g., by considering whether supporting RedCap)”
2. The invalid configuration where INACTIVE eDRX cycle is configured but IDLE eDRX cycle is not configured, is captured in the field description of the parameter ran-ExtendedPagingCycle.
3. The invalid configuration where INACTIVE eDRX cycle is longer than IDLE eDRX cycle, is captured in the field description of the parameter ran-ExtendedPagingCycle.
4. In Rel-17, one spare value is sufficient for the parameter ran-ExtendedPagingCycle-r17.
5. For the handover case, if the target gNB does not configure RRM relaxation for a UE, the UE shall not perform the evaluation of the relaxed measurement criterion for a stationary UE, i.e. the UE shall not perform the procedural text of 5.7.4.X.
6. When network configures both R16/R17 relaxation criteria and the UE fulfils both, RAN2 assumes it is up to UE implementation to perform either Rel-16 or Rel-17 relaxation method based on the “allowed” cases RAN4 specifies, unless we receive different view from RAN4
7. It is up to UE implementation when to start the RRM relaxation in RRC Idle/Inactive if multiple methods are configured
8. RAN2 confirms that it is up to network implementation, but it is expected that the network configures a MO on the NCD-SSB frequency if it wants the UE to use it only for serving cell measurements when some neighbor cells do not send an SSB on UE’s NCD-SSB frequency.
9. For neighbour cell measurements, it is up to network to configure MO on CD-SSB or NCD-SSB or both (same in legacy, no spec impact)
10. servingCellMO is configured to the MO on the CD-SSB when RedCap specific BWP of a UE contains neither CD-SSB nor NCD-SSB.
11. A RedCap UE may be configured with multiple NCD-SSBs, but only one per BWP (FFS on what "only one per BWP" means).
12. The working assumption “The periodicity of NCD-SSB shall be not less than the periodicity of serving cell’s CD-SSB.” is confirmed.
13. NCD-SSB should not be indicated in the handover command, i.e., network sets ServingCellConfigCommon => downlinkConfigCommon => frequencyInfoDL => absoluteFrequencySSB to the frequency of the CD-SSB (not the NCD-SSB)
14. The discussion on whether a non-RedCap UE should be able to use NCD-SSB instead of CD-SSB is deprioritized in Rel-17.
15. The number of most significant bits used for UE_ID_H is 13.
16. For RedCap-specific BWP, both common and dedicated configurations are provided using full configuration, i.e., delta configuration is not supported.
17. RAN2 confirms that upon failure of RRC connection setup/resume, UE operates in the initial BWP in which it has been configured to monitor paging (no spec impact)


In this short paper, we intend to discuss the handover dynamics in case the UE is provided NCD-SSB in a BWP where this is the BWP the UE needs to operate on as part of the handover, but the handover command also contains the CD-SSB (given as part of common config).

2	Discussion
We would like start the discussion by noting that the CD-SSB is expected to provide the essential information (QCL/TCI assumptions, beam information, SFN etc) that the UE can then expect the NCD-SSB to also be transmitted with.
In the case where the UE camps or re-selects to a cell before going into CONNECTED mode later, the UE is expected to have synced with the CD-SSB and also be update on the SIB1 content. 
But in a handover where the UE is expected to sync to NCD-SSB for a BWP in which this RedCap UE operates; the question arises on whether:
Alternative 1: The UE should sync to CD-SSB first, and then using that information, sync to the NCD-SSB
Or
Alternative 2: The UE directly sync to the NCD-SSB as part of handover. For this to work, the NCD-SSB is expected to carry all the ‘essential’ information the UE expects to derive from the CD-SSB ( SFN, QCL, beam indices etc..)
Observation 1: RedCap UE design have two choices during the handover in case the handover message has a separate NCD-SSB the UE would be operating in: whether the UE first sync to CD-SSB to derive the necessary information to be used in syncing to the NCD-SSB, or, the UE directly sync to the NCD-SSB assuming that the NCD-SSB can also be used by itself to derive the needed information for the UE for the handover.
But it can be seen that the UE directly syncing to the NCD-SSB is more efficient in terms of overall system operation, and so if we can ensure that the NCD-SSB (that is configured to the UE) can provide the necessary information, then we can confirm in RAN2 on the expectations from the NCD-SSB. While RAN2 did agree to NCD-SSB having most of the information that CD-SSB carrier, as the same, it is essential that RAN2 discuss and agree this from a handover perspective.
Observation 2: It is more efficient for the RedCap UE to directly sync to the NCD-SSB at handover instead of syncing to the CD-SSB first.
In addition, the NCD-SSB configuration might be different with different BWPs for the same UE (this is also something that RAN2 has not concluded on, pls see agreement 11 from the earlier section), and/or the NCD-SSB configuration does not need to be the same for all UEs in that cell ( this would depend on the NW configuration, in that the NW is not restricted to do so). We note that NCD-SSB is primarily a CONNECTED mode construct for RedCap operation, and so a dedicated configuration.
Observation 3: There is no requirement that the NCD-SSB configuration given to one RedCap UE has to be the same as the NCD-SSB config given to other RedCap UE. 

As can be seen above, with the introduction of NCD-SSB and it’s inter-working with the CD-SSB (provided as part of common cell config), the procedures at the UE need to be clear on how these SSBs are to be treated.
Introduction of NCD-SSBs per BWP raises the question on how the UE would treat the NCD-SSBs if they are different (as observed in observation 3 above), and this complicates the specification. We think it’s better to limit the NCD-SSB configuration in total to one, even when the NW can configure multiple of these (for each dedicated BWP).

There is only one NCD-SSB for the RedCap UE in Rel-17.
Assuming there is an NCD-SSB along with CD-SSB at handover configuration, the UE then needs to decide how to use these SSBs (either directly sync to NCD-SSB if the target BWP has this or first sync to CD-SSB). It is to be noted that, the periodicity of the NCD-SSB can be longer than CD-SSB, and so the UE might try to sync to CD-SSB first!
Observation 4: In case the NCD-SSB is longer in periodicity, the UE might try to sync to CD-SSB first (as an implementation). 

We think (irrespective of UE implementation), the specification should be clear on what the UE is “expected” to do when both CD-SSB and NCD-SSB are present at handover, as the current RedCap CR does not provide these details. As noted in observation 2, it is efficient for the UE to directly sync to NCD-SSB in case the UE is expected to use NCD-SSB in the target BWP.  

The UE is not expected to sync to the CD-SSB at the handover if the target BWP contain NCD-SSB. 
The UE is not expected to read SIB1/MIB of the target cell as part of the handover. 



3	Conclusion

Observation 1: RedCap UE design have two choices during the handover in case the handover message has a separate NCD-SSB the UE would be operating in: whether the UE first sync to CD-SSB to derive the necessary information to be used in syncing to the NCD-SSB, or, the UE directly sync to the NCD-SSB assuming that the NCD-SSB can also be used by itself to derive the needed information for the UE for the handover.
Observation 2: It is more efficient for the RedCap UE to directly sync to the NCD-SSB at handover instead of syncing to the CD-SSB first.
Observation 3: There is no requirement that the NCD-SSB configuration given to one RedCap UE has to be the same as the NCD-SSB config given to other RedCap UE. 
Observation 4: In case the NCD-SSB is longer in periodicity, the UE might try to sync to CD-SSB first (as an implementation). 

1. There is only one NCD-SSB for the RedCap UE in Rel-17.
RAN2 to discuss if the UE is expected to directly sync to the NCD-SSB as part of the handover (instead of syncing to the CD-SSB) first.
The UE is not expected to read SIB1/MIB of the target cell as part of the handover. 
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