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Introduction
In RAN1#109-e and RAN2#118-e, the introduction of an offset to transmit CD-SSB and NCD-SSB at different time was discussed. An LS from RAN2 was sent to RAN1 [1] about this, which agrees to specify the offset with the following value range{sf5, sf10, sf15, spare5, spare4, spare3, spare2, spare1}. Some further issues are left for RAN1 to discuss/confirm.
On the offset between CD-SSB and NCD-SSB
NCD-SSB was aimed to enable RedCap UEs perform measurements in the BWP which doesn’t include CD-SSB. In the LS, RAN2 has come to the following questions:
	1. Overall Description:
RAN2 would like to thank RAN1 and RAN4 for their reply LS on introduction of an offset to transmit CD-SSB and NCD-SSB at different times. RAN2 agreed to specify the offset with the following value range {sf5, sf10, sf15, spare5, spare4, spare3, spare2, spare1} and the definition below:
	ssb-TimeOffset
The time offset between CD-SSB of the serving cell and this Non-Cell Defining SSB. Value sf5 means the first burst of Non-Cell Defining SSB is transmitted 5ms later than the first burst of CD-SSB transmitted after the first symbol of SFN=0 of the serving cell, value sf10 means the first burst of Non-Cell Defining SSB is transmitted 10ms later than the first burst of CD-SSB transmitted after the first symbol in SFN=0 of the serving cell, and so on. If the field is absent, RedCap UE considers that the time offset between the first burst of CD-SSB transmitted in the serving cell and the first burst of this Non-Cell Defining SSB transmitted is zero.



RAN2 would like to ask RAN1 and RAN4 to take the above into consideration and provide feedback on the values, i.e., confirm and/or indicate whether additional values are needed.

2. Actions:
To RAN1 and RAN4
ACTION: 	RAN2 kindly asks RAN1 and RAN4 to take the above into consideration and provide feedback on the values, i.e., confirm and/or indicate whether additional values are needed. 



In our view, the current value range is not enough. The value {sf5, sf10, sf15} will restrict all the (N)CD-SSBs within 20ms time duration. On one hand, the (N)CD-SSBs will occupy too much time-frequency resources within 20ms, thus will impact non-RedCap UE’s data rate when the UE has larger BWP to be used. What’s more, in the typical network implementation, SIB(x) and paging will also be transmitted by beam sweeping within 20ms, which means complicated scheduling restriction due to congestion caused by all the (N)CD-SSBs within 20ms and the transmission of SIB(x) and paging, and the network will have to re-design the time-line while SIB(x) transmission will also have impact on legacy deployments. 
To resolve the above issue, CD-SSB and NCD-SSB(s) should be able to be transmitted within different 20ms time duration, as illustrated in Figure 1. For the 100MHz carrier, at most four NCD-SSBs are needed. Therefore, in addition to {sf5, sf15, sf20}, at least {sf20, sf40, sf60} should also be considered.
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Figure 1. offset between CD-SSB and NCD-SSB

Proposal: In addition to {sf5, sf10, sf15}, at least {sf20, sf40, sf60} should be specified for the offset between CD-SSB and NCD-SSB.
Conclusions
Based on the analysis, we have the following proposals:
Proposal: In addition to {sf5, sf10, sf15}, at least {sf20, sf40, sf60} should be specified for the offset between CD-SSB and NCD-SSB.
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