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1 Introduction
In the latest version of TS38.213, the SS/PBCH block patterns were captured. There are two SSB patterns for 30KHz SCS. How to use those two SSB patterns would be related to the use case and the specific bands. But there seems no need to require UE to conduct hypothesis detection for both patterns with 30KHz SCS across all the sub-6GHz NR bands, which leads to the larger delay and higher power consumption.
So in this contribution, we would like to propose to set the default SS/PBCH block pattern for 30KHz for most of sub-6GHz NR bands.
2 Discussion

In RAN4#84bis meeting, there was an agreement on default SCS setting for SS/PBCH blocks in sub-6GHz bands [2]. 
· Default SCS(s) for sub 6GHz

· For LTE refarming band except band 5, band 66 and band 41, fixed default SCS as 15kHz

· For band 5 and band 66, 15kHz and 30kHz as default SCSs

· For band 41, FFS

· Option 1: Fixed as one value either 30kHz or 15kHz

· Option 2: 15kHz and 30kHz as default SCSs

· New frequency ranges : 

· N77,N78:  30kHz as default SCS

· N79: 30kHz as default SCS
The default SCS setting for NR bands was agreed. The purpose is to shorten the detection time and save UE power. But according to RAN1 specifications, there are still two SS/PBCH blocks defined for 30KHz SCS, which is shown below.
------------------------- Text of 38.213 ------------------------
For a half frame with SS/PBCH blocks, the number and first symbol indexes for candidate SS/PBCH blocks are determined according to the subcarrier spacing of SS/PBCH blocks as follows. 
-
Case A - 15 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes of {2, 8} + 14*n. For carrier frequencies smaller than or equal to 3 GHz, n=0, 1. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1, 2, 3.

-
Case B - 30 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {4, 8, 16, 20} + 28*n . For carrier frequencies smaller than or equal to 3 GHz, n=0. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1.
-
Case C - 30 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {2, 8} + 14*n. For carrier frequencies smaller than or equal to 3 GHz, n=0, 1. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1, 2, 3.
------------------------- Text of 38.213 ------------------------

------------------------- Agreement of RAN1 LS [2] ------------------------

Agreements:
· For 30 kHz subcarrier spacing case, the second SS block mapping pattern  is
· Map two SS blocks candidate locations to the slot of 14 symbols as follows

· First candidate location is at symbols  2-5

· Second candidate location is at symbols 8-11
· Note: In the case of NR-LTE coexistence, the first SS block mapping pattern (i.e., page 7 in R1-1711899) can be used
· Note: It is up to RAN4 to decide the SS block mapping pattern for each frequency band
------------------------- Agreement of RAN1 LS [3] ------------------------

Case B in TS38.213 corresponds to the second SS block mapping pattern in the RAN1 LS. The intention to introduce the second SS block mapping pattern is to support downlink sharing on certain bands, e.g., Band 5 and Band 66. The UE is not supposed to conduct the blind detection for both Case B and Case C as shown in TS38.213 above.
So in order to define the clear UE behavior and not to prolong the cell search time, we propose to make the following clarification:
Proposal: In TS38.101-1, define Case C as the default SS/PBCH block mapping pattern for the bands with 30KHz as the default SCS, and list the exception bands for which Case B is the default.
3 Conclusion
This contribution discusses the default SS/PBCH block mapping pattern for the bands with 30KHz as the default SCSs. To shorten the cell search time and save the UE power, we propose that
Proposal: In TS38.101-1, define Case C as the default SS/PBCH block mapping pattern for the bands with 30KHz as the default SCS, and list the exception bands for which Case B is the default.
4 References
[1] TS38.213
[2] R4-1711817, Way Forward on Minimum CHBW and SCS for SS/PBCH, Samsung, NTT DoCoMo, KDDI, Softbank, Verizon, Dish Network, T-Mobile USA, Verizon, AT&T, Qualcomm, Nokia
[3] R1-1712002, LS on NR initial access and mobility
3GPP


