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According to the RAN2 discussion, an offset between CD-SSB and NCD-SSB is introduced and an LS [1] is sent to RAN1 as following.
	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 this contribution, we discuss whether to confirm these values and introduce additional values.
Discussions
For the candidates offset values, we do not think {sf5, sf10, sf15} are appropriate or enough, especially in the case of large SSB periodicity. Figure 1 shows that the NCD-SSB is uniformly distributed based on SSB periodicity of 20ms and offset {sf5, sf10, sf15}
[image: ]
Figure 1. Uniformly distributed NCD-SSB based on SSB periodicity of 20ms and offset {sf5, sf10, sf15}

However, if the SSB periodicity is larger than 20ms, e.g., 80ms, the NCD-SSB would be centralized in first 15ms when  offset values are limited to {sf5, sf10, sf15}, which causes larger latency for receiving an SSB, including CD-SSB and NCD-SSB.
[image: ]
Figure 2. NCD-SSB distributed in first 15ms based on SSB periodicity of 80ms and offset {sf5, sf10, sf15}

Observation 1: The NCD-SSB would be centralized in first 15ms based on offset values {sf5, sf10, sf15} especially when SSB periodicity is larger than 20ms.
The centralized distribution of SSB would also impact the power boosting with increased NCD-SSB number, which actually conflicts with the goal of power boosting by introducing the offset. Moreover, there are only 3 states in 3bits for indicating the offset values, which actually is kind of overhead wasting and brings less configuration flexibility. Therefore, more offset values can be considered to provide more configuration flexibility for the network and avoid the centralized distribution of SSB.
Observation 2: More offset values can provide more configuration flexibility for the network and avoid the centralized distribution of SSB.
Based on this, a uniform NCD-SSB distribution based on the SSB periodicity can be considered, which is shown as following:
[image: ]
Figure 3. NCD-SSB uniformly distributed in an SSB periodicity
For SSB periodicity =40ms, offset value can include 10ms,20ms,30ms;
For SSB periodicity =80ms, offset value can include 20ms,40ms,60ms;
For SSB periodicity =160ms, offset value can include 40ms,80ms,120ms;
Obviously, a uniform SSB distribution is fair for each UE for receiving SSB. And also it can avoid the centralized distribution of SSB and help to achieve better power boosting. Therefore, we have the following proposal:
Proposal 1: More offset values can be considered based on the following principle
· Provide more configuration flexibility
· Provide uniform SSB distribution in time domain.
· Try to avoid overlapped SSB position.
Conclusion
In this contribution, regarding the time offset between CD-SSB and NCD-SSB, we have the following observations and proposal.
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Proposal 1: More offset values can be considered based on the following principle
· Provide more configuration flexibility
· Provide uniform SSB distribution in time domain.
· Try to avoid overlapped SSB position
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