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1 Introduction
RAN4 has sent RAN1 an LS on UE minimum BW [1], which is a response to the RAN1 LS [2]. 
The RAN1 LS [2] captured the following agreements:
· The set of supported NR bandwidths for each frequency band will be band specific
· For frequency range up to 6 GHz, the minimum possible carrier bandwidth for NR is 5 MHz For frequency range from 6 GHz to 52.6 GHz, the minimum possible carrier bandwidth for NR is 50 MHz 
· RAN4 will further determine mapping between frequency band and the set of support carrier bandwidth values in consideration with above
The actions requested by the RAN1 LS [2] are:
· RAN1 would like to kindly request RAN4 to support a minimum carrier bandwidth value of 100MHz in addition to 50MHz in order to accommodate SS Blocks with 240kHz SCS for bands, where appropriate, in the frequency range from 24 GHz to 52.6 GHz.
· RAN1 would like to kindly request RAN4 to support a minimum carrier bandwidth value of 10MHz in addition to 5MHz in order to accommodate SS Blocks with 30kHz SCS for bands, where appropriate, in the frequency range below 6 GHz.
In response to the RAN1 LS [2], the RAN4 LS [1] asked RAN1 to find a solution how to support the following cases:
1) Minimum required channel BW and SS SCS for a Sub-6GHz band are 5MHz and 15kHz, respectively. An operator plans to operate with 10MHz bandwidth 30kHz SCS in order to deploy NR/LTE DL co-existence within the same band.

2) For bands above 6GHz, the minimum required channel BW and SS SCS are 50MHz and 120kHz, respectively. An operator who has at least 100MHz contiguous spectrum, plans to operate with 240kHz SS SCS within the same band.

3) RAN1 is asked to find a solution that shall support the ability for a UE to perform initial access to the NR cells operating with the above carrier bandwidth/SS SCS combinations.

This contribution discusses possible options to address the questions raised by RAN4. 
2 Discussions
The SSB (SS block) BW is determined by PBCH BW, which has 2x wider BW than the PSS/SSS BW. The SSB BW can be either 5MHz (if SCS is 15kHz) or 10MHz (if SCS is 30kHz) for sub6GHz bands, and it can be either 50MHz (if SCS is 120kHz) or 100MHz (if SCS is 240kHz) for over6GHz bands. 
According to the RAN1 agreements, the minimum UE BW should be determined by RAN4 band-specifically. Different operators are allowed to use different bands, and different operators have different preference on the choice of subcarrier spacing dependent upon the operators’ use cases and deployment scenarios of the band. Because SCS determines the UE minimum BW, different operators may have different preferences for the UE minimum BW for a specific band, in case multiple operators plan to deploy NR in the same band, with different use cases/scenarios in their minds. Although currently two operators have different interests in a specific band, similar issues may happen in other bands later. To allow for flexible NR deployments from different operators all around the world, it is proposed that the issue raised by RAN4 should be resolved sooner than later, although addressing RAN4 issue may imply changing existing RAN1 agreements. If the solution is applicable only for NSA, the NR deployment options will be limited for those operators do not plan to have NR NSA deployment in the band. Hence, it should be preferred to consider solutions that resolves the issue for both NSA and SA deployments. 
A few alternative solutions to resolve the RAN4 raised issue are discussed below:
· Alt 1: Redesign the SS block design, i.e., reduce PBCH BW to 12 PRBs so that UE minimum BW does not exceed 5 MHz for sub6GHz and 50MHz for over6GHz, regardless of the selected subcarrier spacing
· Alt 2: RAN4 is allowed to select a small number of SCS values and the corresponding UE minimum BW for each band
Alt 1 may imply major redesign of the NR initial access. When PBCH BW is reduced, the PBCH coverage will be affected, and hence, the number of OFDM symbols allocated for the PBCH may need to be re-considered. The agreements of SSB set mapping based on the assumption of 2-symbol PBCH may also need to be revisited. 
Alt 2 may imply that UE needs to do blind detection of SCS for particular bands according to RAN4 decision. This will increase UE complexity for the initial access. If this alternative is adopted, to minimize this UE impact further restrictions may need to be imposed. In one example, the number of bands affected by this decision can be minimized by giving some precautions RAN4 so that RAN4 decides multiple SCS only when necessary. In another example, the specification may allow UE to do blind decoding only for the initial cell selection; for intra-frequency mobility, UE can assume that the same SCS detected during the initial cell selection is used by neighbour cells as well.
Based on the discussions above, Alt 2 is preferred.
3 Conclusion
To resolve the issues raised RAN4, the following two alternatives were discussed.
· Alt 1: Redesign the SS block design, i.e., reduce PBCH BW to 12 PRBs so that UE minimum BW does not exceed 5 MHz for sub6GHz and 50MHz for over6GHz, regardless of the selected subcarrier spacing
· Alt 2: RAN4 is allowed to select a small number of SCS values and the corresponding UE minimum BW for each band
[bookmark: _GoBack]Based on the analysis in Section 2, it is proposed to adopt Alt 2. Some restrictions on Alt 2 can be further discussed, to minimize the UE impact. 
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