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1   Introduction
In RAN4#94e-bis meeting, companies proposed to modify the SSB SCS for a number of TDD NR bands [1~5]. After the extensive discussions, the agreements were reached on NR band n40 as below [6].
· How to add 30KHz SSB SCS to n40
· Replace the default 15KHz SSB SCS of n40 to 30KHz from Rel-15
· How to solve the 5MHz if 15KHz default SSB SCS is replaced by 30KHz for n40

· Keep 5MHz but the cell would not be self-discoverable

· For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration
· How about other bands
·  Discuss case by case based on the inputs from companies
In RAN4#94e-bis, there were also proposals for other NR bands, including n38 and n50. In this paper, we will further propose to add 30KHz SSB SCS for those two NR bands.
2   Discussion
In [1, 2] we provided the reasons for adding the 30KHz SSB SCS for NR bands, which only support 15KHz SSB SCS. The reasons are summarized briefly as below:

· Firstly, the guard band is needed between SSB with 15KHz SCS and data with 30KHz SCS, which would cause the loss of spectrum efficiency, because SSB RE is not orthogonal with data RE and the duration of SSB and data symbols are unequal.

· Secondly, UE has to stop reception of data from serving cell(s) on Band n40 when conducting measurement, which would lead to the long interruption and downlink throughput loss, because the simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency measurement is an optional feature. Besides, there is no RRM requirement for some measurements for UE which does not support this optional feature.

· Thirdly, the implementation complexity would be increased for BS, UE and test equipment, which may delay the deployment on n40, because the additional hardware is needed to process SSB and data, e.g., single FFT does not work and dual FFT is needed.

· Fourthly, the 30KHz SCS SSB cannot avoid the collision with LTE CRS in LTE-NR downlink co-existence scenarios. 

Based on the above reasons, we would like to propose to apply 30KHz SSB SCS for n50 and n38.

2.1   Band n50
In the moderator summary [7], the comments were captured for n50. In our view, most companies can go with the same approach as that for n40. The main comment is same comments as for the other proposals to add 30kHz. We should explore replacing 15kHz with 30kHz or leave the specifications as they are. 
For the SSB pattern, most companies proposed to use Case C.

So we propose that
· Proposal #1: for NR band n50, it is proposed to
· Replace the default 15KHz SSB SCS to 30KHz from Rel-15
· Keep 5MHz but the cell would be self-discoverable
· For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
· Replace SSB pattern by Case C.
2.2   Band n38
The main comments for Band n38 are copied below:
· Do not currently support adding 30 kHz SCS to band n38 as we see a need to operate the same SCS as LTE, and the bandwidths typically available in n38 are typically limited to around 20MHz. So we would like SCS 15KHz to be supported by devices for B38. If the feedback is that this will also be supported by all devices, then we question why there would be a roaming problem if the device also supports n41 requirements.
· We do not see the need to have multiple default SSB SCSs. Whether there are NBC issues or not needs further study.
In [1] we provided one reason why 30KHz SCS is preferable even for 20MHz channel bandwidth. For CA, the simultaneous reception on separate CCs with different numerologies is an optional feature. Thus if the channel bandwidth on CC of the other bands of a CA configuration is larger than 50MHz, 30KHz data SCS would be more preferable on all the CCs. To be aligned with data SCS, 30KHz SSB SCS is more preferable. The other motivation is to support LTE-NR co-existence.
From our perspective, we would like to align the design of n38 with n41. Since n41 supports both 15KHz and 30KHz SSB SCS, we propose to add the 30KHz SSB SCS rather than replace the existing one by 30KHz.

For the NBC issue, firstly there is no impact on ASN.1. Secondly, whether to have NBC issue in practice depends on whether there is a large number of n38 devices in the market, and whether UE or chipset face the hard limitation to support 30KHz SCS SSB. The former depends on the evaluation of the operators. But in our view, reusing the n41 design could speed up the deployment of n38. For the latter one, 30KHz SCS is required to be supported on SCell for n38 in NSA mode, and thus the baseband and RF should be ready to support 30KHz SSB SCS on n38. 
Based on the above analysis, we propose that

· Proposal #2: for NR band n38, it is proposed to
· Add the 30KHz SSB SCS on top of the default 15KHz from Rel-15
· Use SSB pattern Case C for 30KHz SSB SCS.
3   Conclusions
In this paper, we further propose to add 30KHz SSB SCS for two NR bands, i.e., n50 and n38. Based on the discussion, we have the following proposals.

· Proposal #1: for NR band n50, it is proposed to
· Replace the default 15KHz SSB SCS to 30KHz from Rel-15
· Keep 5MHz but the cell would be self-discoverable
· For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
· Replace SSB pattern by Case C.
· Proposal #2: for NR band n38, it is proposed to
· Add the 30KHz SSB SCS on top of the default 15KHz from Rel-15
· Use SSB pattern Case C for 30KHz SSB SCS.
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