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Introduction
In this contribution, we discuss some potential updates to the WID for extending current NR operation to 71 GHz with regards to subcarrier spacing selection for synchronization signal block (SSB) needed to advance standardization efforts.

Discussion
Applicable subcarrier spacing for SSB in 60 GHz band
The approved WID defines the following objectives related to SSB design [1].
WI objectives related to SSB design
	· Physical layer aspects including [RAN1]:
· [bookmark: _Hlk58583563][bookmark: _Hlk26996217]In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
[bookmark: _Hlk58594267]Note: Except for timing line related aspects, a common design framework shall be adopted for 480kHz to 960kHz
· Support of up to 64 SSB beams for licensed and unlicensed operation in this frequency range. 
· Supports 120kHz SCS for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP.
· Study and specify, if needed, additional SCS (240kHz, 480kHz, 960kHz) for SSB, and additional SCS(480kHz, 960kHz) for initial access related signals/channels in initial BWP.
· Study and specify, if needed, additional SCS (480kHz, 960kHz) for SSB for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.
Note 2: UEs supporting a band in the range of 52.6GHz-71GHz are not required to support 480kHz SCS and 960kHz SCS.
Note 4: the system is designed to support both single-carrier and multi-carrier operation.




Investigation into supported subcarrier spacing for synchronization signal block (SSB) was conducted in RAN1 #104e. Unfortunately, after 66 page long discussion on the topic [2], no conclusions were made. Instead it was agreed to determine whether or not support 240 kHz, 480kHz, and 960 kHz SCS for SSB and the conditions under which SSB for 240 kHz, 480 kHz, and 960 kHz may be supported will be decided no later than RAN1 #104bis-e.
Without conclusion on the supported subcarrier spacing for SSB, further discussion on the design for SSB, PRACH, CORESET#0 are basically halted.
We believe sufficient discussion on the applicable subcarrier spacing for SSB has taken place, and the 66 pages long discussion summary in [2] provides considerations from all possible aspects. The lack of conclusion is quite unfortunate, as there are already great understanding on each of the candidate subcarrier spacings for SSB and we do not believe there will be any new outstanding information that will arise in the next RAN1 meetings that will further help narrow down the selection for the subcarrier spacings to standardize in the WI phase. We believe subcarrier spacing for SSB conclusion in this RAN plenary will greatly aid timely completion of specification work for extending the NR operation to 71 GHz.
For the subcarrier spacing for SSB, there are two components that require resolution. The first is the supported subcarrier spacing for SSB, and the second is whether for the supported subcarrier spacing whether Type0-PDCCH configuration will be configured by the MIB of the SSB. The first issue needs to be resolved to finalize the supported SSB patterns, and the second issue needs to be resolved to finalize the Type0-PDCCH configuration and CORESET#0 and SSB multiplexing patterns.
With the support of 120 kHz, 480 kHz, and 960 kHz subcarrier spacing (SCS) for data and control channels for NR operating in the 60 GHz band, it’s important to review how different SCS will be utilized from use case perspective. As this gives insights on how the rest of the signals should be used together.  Although there could be several use cases that could be applicable for different SCS, one of the main, and from our perspective the most important, use case for the larger SCS, e.g. 960 kHz, deployments that are expected to require very high aggregated throughput but not necessarily require large coverage. Some examples could be industrial deployment scenarios such as data center inter-rack connectivity or enterprise indoor hot spot type of deployments.
Because achieving high data rates above 10 Gbps is no simple feat, the ability to optimize transceiver processing is important. From this perspective, it is critical for NR operating in 60 GHz band to have the ability to work with a single numerology. Transceivers that only require to work with a single numerology for all signals and channels can be easily optimized and signal processing can be pipelined in an efficient manner. While support of mixed numerology in FR1 was fairly critical to address URLLC services, the slots durations for 480 kHz and 960 kHz are small enough that additional multiplexing of other SCS together doesn’t necessarily result in improvements or enable specific application services. Multiplexing of 480 or 960 kHz SCS with a different numerology only adds operational and implementation complexity.
[bookmark: _Hlk61622386]Observation 1:
· Single numerology operation can enable efficient transceiver implementation and operation.
Currently, the numerology of SSB and Type0-PDCCH that has been agreed so far is 120 kHz SCS. The support for 240, 480, and/or 960 kHz SCS is left for further discussion. When 120 kHz SCS data and control channel is used, use of 120 kHz SCS for SSB and initial BWP allows single numerology operation. For 480 and 960 kHz SCS data and control channel, we propose to support 480 and 960 kHz SCS for SSB and initial BWP, to benefit from single numerology operation. This does require RAN1 to work and specify the SSB patterns for 480 and 960 kHz SCS. However, we believe same framework and design could be applicable simply by scaling the numerology between 480 and 960 kHz SCS.
For NR operating in 60 GHz band, use of 480 kHz and 960 kHz SCS was made optional for UEs. This doesn’t necessarily mean SSB cannot be based on 480 or 960 kHz SCS. The use cases for 60 GHz also include enterprise and industrial deployments where single vendor has control of the feature sets that UE and gNB should support. Therefore, we believe even if 480 and 960 kHz SCS are optionally supported and some UE may not support this, this should not be a reason to preclude gNB to deploy a system with 480 or 960 kHz SCS for SSB and initial BWP.
Proposal 1:
· Support 480 kHz and 960 kHz SCS for SSB and initial BWP. 
· Same SSB pattern and Type0-PDCCH CSS configuration to be applicable to 480 kHz and 960 kHz with numerology scaling.

Conclusion
In this contribution, we provide further considerations and discussion on updating the WID for extending NR operation to 71 GHz. We believe the NR operating in above 52.6 GHz should optionally support single numerology operation, which enabled optimized network operations. Based on this we propose the following:
Observation 1:
· Single numerology operation can enable efficient transceiver implementation and operation.
Proposal 1:
· Support 480 kHz and 960 kHz SCS for SSB and initial BWP. 
· Same SSB pattern and Type0-PDCCH CSS configuration to be applicable to 480 kHz and 960 kHz with numerology scaling.
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