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1 Introduction
At RAN4 #102-e, the discussion on RRM core requirements for the WI on reduced capability NR (RedCap) devices [1] was continued and assumptions on NCD-SSB configurations were refined [2]. 
At RAN4 #103-e, an LS is received from RAN2 on the matter of configuring a timing offset between CD-SSB and NCD-SSB for RedCap [3]. The LS content is replicated below. 
	1. Overall Description:
In RAN2#117-e, it was concluded that, from RAN2 signalling standpoint, CD-SSB and NCD-SSB(s) may be transmitted at different times by configuring an offset. RAN2 would like to ask RAN4 and RAN1 whether such offset is feasible/needed.
2. Actions:
To RAN4 and RAN1
ACTION: 	RAN2 kindly asks RAN4 and RAN1 to take the information above into consideration and provide feedback.



This contribution discusses the above issue raised by RAN2.
2 Discussion
In this section, we discuss the issue as listed in section 1.
2.1 Configuration with timing offset between CD-SSB/NCD-SSB
CD-SSB is available in the initial DL BWP and always transmitted on the sync raster, whilst NCD-SSB is available in a dedicated DL BWP and may be configured on or off sync raster. 
· If both are transmitted with QCL’ed condition, i.e. using the same SSB indexes in the same half frame, this may increase interference in the network due to time overlap. In particular, Tx power boosting as applied for CD-SSB may be restricted due to power sharing between CD-SSB and NCD-SSB. Moreover both SSB’s are sent in the same time window and a RedCap UE is not supposed to measure them concurrently. 
· If they are sent in subsequent half frames, i.e. CD-SSB in first half frame and NCD-SSB in second half frame using the same SSB indexes, there is no time overlap and TX power boosting not constraint, neither for CD-SSB nor for NCD-SSB. A RedCap UE then is supposed to measure both SSB’s in the same frame. 
Thus, coverage issues can be mitigated while measurement efficiency and measurement delay can be improved in the latter case. 
The following observation is made: 
If a timing offset corresponding to one half frame is configured between CD-SSB and NCD-SSB, maintaining the QCL’ed condition, coverage issues due to restricted CD-SSB power boosting can be mitigated while measurement efficiency and measurement latency for RedCap UE can be improved.
In the latter case, the network needs to inform the UE about the timing offset between CD-SSB in the initial DL BWP and the NCD in the dedicated DL BWP when it configures the measurement objects for SSB measurements for serving cell and neighbour cells in RRC_Connected state. Thus the timing offset information is sent together with frequency information, SCS and other information for NCD-SSB.
The following proposal is made: 
Introduce signalling for indicating a timing offset between CD-SSB and NCD-SSB for serving cell and each configured neighbour cell.  
The default timing offset, if applied, is one half frame to ensure the QCL’ed condition. However, other values should be configurable as well, such as 1 frame, in case longer BWP switching delays are required.
The following proposal is made:
The timing offset between CD-SSB and NCD-SSB should be configurable in number of half frames to ensure the QCL’ed condition. The default timing offset, if applied, is one half frame. 
2.2 Configuration of periodicity of NCD-SSB
The previously agreed working assumption for Redcap was:
	The periodicity of NCD-SSB shall be not less than the periodicity of serving cell’s CD-SSB.


Thus, the network needs to indicate to the UE whether the same or a longer periodicity is used for NCD-SSB. To this purpose, the network may signal the NCD periodicity jointly with the timing offset using e.g. the periodicityAndOffset parameter as part of the NCD-SSB measurement object for serving cell and configured neighbour cells, as proposed in [4].
The following proposal is made:
The periodicity of the NCD-SSB transmission is signalled together with the timing offset between CD-SSB and NCD-SSB as part of the NCD-SSB measurement object for serving cell and configured neighbour cells. 
3 Conclusion
This contribution provides our view on the issue regarding whether to signal a timing offset between CD-SSB and NCD-SSB in RRC_Connected state as raised by RAN2 [3].
The following observation is made: 
If a timing offset corresponding to one half frame is configured between CD-SSB and NCD-SSB, maintaining the QCL’ed condition, coverage issues due to restricted CD-SSB power boosting can be mitigated while measurement efficiency and measurement latency for RedCap UE can be improved.
The following proposals are made: 
1. Introduce signalling for indicating a timing offset between CD-SSB and NCD-SSB for serving cell and each configured neighbour cell.
The timing offset between CD-SSB and NCD-SSB should be configurable in number of half frames to ensure the QCL’ed condition. The default timing offset, if applied, is one half frame.
The periodicity of the NCD-SSB transmission is signalled together with the timing offset between CD-SSB and NCD-SSB as part of the NCD-SSB measurement object for serving cell and configured neighbour cells. 
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