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1 Introduction
Due to the good performance of 60 kHz SCS for both URLLC and MBB traffics as well as in multiplexing scenario, whether 60 kHz SCS should be mandatory was reopened in last meeting in [1]. Further considering the forward compatibility issue of the 60 kHz which was raised and discussed in RAN plenary, in this contribution, support of 60kHz is further discussed.

2 Discussion
2.1 Forward compatibility
Based on the way forward in last RAN plenary in [2], both “Initial access-related” and “Forwards compatibility-related” feature/parameter configurations should be mandatory in 3GPP specifications. 

Forward compatibility-related: If X is not supported then, even though it is not a problem on day 1, it may not be feasible to operate X later on due to legacy devices not supporting X, causing:


a) lack of compatibility between initial and later deployment configurations, or 


b) severe system level performance degradation or restriction in later deployment configurations (i.e. the gains expected from X cannot be achieved due to lack of legacy device support)

The analysis and simulation results in [1] and [3] shows that 60kHz outperforms with 30kHz and in some cases only 60kHz is feasible. If R15 UE doesn’t support 60kHz, in the following scenarios, “severe system level performance degradation or restriction in later deployment configurations (i.e. the gains expected from X cannot be achieved due to lack of legacy device support)” will happen as a consequence:

1. For URLLC

- UE only support 30kHz, which will lead to very stringent UE and gNB processing time to meet 0.5ms URLLC latency requirement. Take DL URLLC transmission as example, 30kHz 2 symbols mini-slot require 2 symbols processing time at gNB side and UE side respectively to meet 0.5ms URLLC latency requirement. However, 60kHz 2 symbols mini-slot can relax the processing time: 8 symbols are required at gNB side and UE side respectively. And it is expected that very stringent requirement on UE and gNB processing time may lead to delay in the rollout of URLLC service.

2. For eMBB

- For high speed scenario, 3-5dB link performance loss (Figure 8 in section 3.2.1 in [3])
- For a cell with low to medium traffic load, 12-16% system performance loss (Figure 9 in section 3.2.2 in [3])
3. For URLLC coexistence with eMBB

- In a carrier, URLLC traffic can be flexibly scheduled in 60kHz BW part. This is because 60kHz BW part does not contain SSB and hence resource allocation is less constrained.

- Regular/Large eMBB traffic can be scheduled in 30kHz or 15kHz BW part with slot-level TTI.

- For dynamic resource sharing, eMBB traffic can be opportunistically scheduled in 60kHz BW part when URLLC traffic is not present.

- Without legacy UEs supporting 60kHz, the resource with 60kHz reserved for potential URLLC can’t be dynamically used by legacy users which will definitely cause the performance loss of the whole system.

4. 60kHz can better support unlicensed operation in 5GHz unlicensed band than 30kHz or 15kHz. Almost all companies prefer 60KHz due to its clear benefits in channel access and large coverage of 60kHz SSB

- More frequent channel access opportunities and less reservation signal required (from around 71us to 18us assuming start every OS.)

- Shorter round trip latency ensuring channel occupancy. Assuming self-contain frame structure (n+0), 60KHz OS can ensure no WiFi signal jumping in. 

- Easy to support single wideband operation larger than 20MHz, e.g. 80Mhz. 2K FFT is required to achieve 80MHz CC with 60KHz SCS 

- There is PSD limitation (xx dBm/MHz) in unlicensed band. 60KHz SSB occupies around 15MHz bandwidth which allow 4 times transmit power than 15KHz SCS.

Observation: If NR does not support 60kHz SCS, forward compatibility issues would occur for URLLC, eMBB, URLLC and eMBB coexistence and unlicensed operations. So it shall be mandatory from the first day of NR.
2.2 UE implementation
Furthermore, in our understanding support of sub-carrier spacing is baseband processing capability. Therefore, it should be perfectly ok for a UE that can support 60kHz for mmWave to support it in 1G-6GHz. From this perspective, it makes sense to mandate the support of 60kHz SCS for 1GHz~6GHz. 
Observation: 60 kHz support will not increase UE implementation complexity and mmWave already mandate it.
3 Conclusion

Based on the above analysis and observations it is proposed to
Proposal 1: Revisit the RAN4 agreement on the optional UE support of 60kHz SCS in R15 taking into account the impact on “Forward compatibility” based on RAN guidance
Proposal 2: Send LS to RAN and RAN1 to seek their evaluation and views.
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