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1 Introduction

The study item for NR from 52.6 GHz to 71 GHz includes the following objectives [1]:

	This study item will include the following objectives:,

· Study of required changes to NR using existing DL/UL NR waveform to support operation between 52.6 GHz and 71 GHz

· Study of applicable numerology including subcarrier spacing, channel BW (including maximum BW), and their impact to FR2 physical layer design to support system functionality considering practical RF impairments [RAN1, RAN4].

· Identify potential critical problems to physical signal/channels, if any [RAN1].
· Study of channel access mechanism, considering potential interference to/from other nodes, assuming beam based operation, in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6 GHz and 71 GHz [RAN1].

Note: It is clarified that potential interference impact, if identified, may require interference mitigation solutions as part of channel access mechanism.


A follow-up WI has also been approved [2] with the following RAN1 objectives

	· Physical layer aspects including [RAN1]:
· New numerology or numerologies (µ value in 38.211) for operation in this frequency range. Addressing impact on physical signals/channels if any, as identified in the SI. 

· Time line related aspects adapted to each of the new numerologies, e.g., BWP and beam switching times, HARQ scheduling, UE processing, preparation and computation times for PDSCH, PUSCH/SRS and CSI, respectively. 

· Support of up to 64 SSB beams for licensed and unlicensed operation in this frequency range. 

· Physical layer procedure(s) including [RAN1]:
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz. 
· Radio interface protocol architecture and procedures [RAN2]:
· For operation in unlicensed spectrum in this frequency range: Protocol aspects, as required, to  specify the channel access mechanism for unlicensed operation in this frequency range.
· Core specifications for UE, gNB and RRM requirements [RAN4]:

· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· Specify RRM/RLM core requirements.

Note 1: The WI can be completed provided requirements for at least one band combination involving a new NR-U band is specified as long as it is in line with country-specific regulatory directives.

Similar to regular NR and NR-U operations below 52.6GHz, NR/NR-U operation in the 52.6GHz to 71GHz can be in stand-alone or aggregated via CA or DC with an anchor carrier.  


The outcomes of the SI are captured in TR38.808 [3]. In this contribution, we express our views on some topics identified as necessary to work on in the work item phase and discuss modifications to the WID objectives in [2] based on the outcome of the SI phase.  
2 Discussion 
In the TR for the SI, as an outcome of the study, it is recommended to support 120 kHz subcarrier spacing with normal CP length, and at least one additional subcarrier spacings among 240 kHz, 480 kHz, and 960 kHz subcarrier spacing candidates.
Given the fact that the WI phase will most likely be entirely based on e-meetings and as observed in the SI, the amount of specification effort increases with the number of new numerologies enabled and supported for 52.6 GHz to 71 GHz frequency, we think that it is necessary to further down-select the number of sub-carrier spacings as we go into the WI. This will allow enable a more efficient WI phase.
To this end, we support the specification of 480 kHz as an additional SCS for the following reasons:

1.  Selection of 240 kHz may not add much benefit over 120 kHz when considering large bandwidth transmission. 

2.  Selection of 960 kHz may require increased implementation complexity based on the FFT complexity per unit time for a given bandwidth, complexity associated with supporting required timing error tolerances which may need to consider initial timing error, timing advance setting, TA granularity, MIMO TAE (TAE value will be defined by RAN4), multi-TRP timing alignment and complexity associated with supporting higher sampling rates and with channel bandwidth larger than 2 GHz. It may also require the potential consideration of an ECP to support multiple scenarios. Finally, it may require potential updates to the smallest time unit, Tc, used in specifications depending on supported maximum carrier BW.
As a secondary option, we could support the specification of 480 kHz and 960 kHz with the condition that the UE may identify its supported SCS as a capability.

Proposal 1: support the specification of 480 kHz as an additional SCS. As a secondary option, we support the specification of 480 kHz and 960 kHz with the condition that the UE may identify its supported SCS as a capability.
A second issue has to do with the support for channelization that is aligned with the IEEE 802.11ad and 802.11ay channel allocation. As defined in the TR, alignment of channelization between an NR channel and IEEE 802.11ad and 802.11ay channels in this context refers to an NR channel that is contained within one of the channels defined for IEEE 802.11ad and 802.11ay with the condition that the NR channel bandwidth does not cross over channel boundaries of IEEE 802.11ad and 802.11ay. 
We believe that NR should support this as it is beneficial for coexistence. Support for the aligned channelization may prevent channel blocking of multiple channels at the system level (e.g. between multiple networks with different RATs) and at the device level (e.g. for a device that supports the multiple RATs simultaneously). To ensure alignment with minimum spectrum wastage, NR can support up to a maximum channel BW of 2.16 GHz. This can be achievable by carrier aggregation in the case that the maximum SCS selected is 480 kHz. In addition, the minimum BW for different SCSs may be selected to minimize wastage of spectrum when aligning with existing 2.16 GHz 802.11ad/ay channels.
Proposal 2: Support channelization aligned with IEEE 802.11ad/ay. 

On the third issue, the objectives of the WID related to RAN1 should be updated to reflect the discussions and decisions in the SI phase. The current WID [2] discusses the core issue of numerology selection and addresses the impact on physical signals and channels, as identified in the SI. It then highlights the secondary issues of timeline and the number of SSBs to be used in licensed and unlicensed operation. The WID should be updated to reflect additional issued identified from in TR 38.808. These are listed below: 

Core Issues:

· Numerology and BW candidates

· Channelization e.g. aligned vs misaligned with 802.11ad
Secondary Issues:

· Initial Access Enhancement e.g. SSB numerology selection, patterns, and multiplexing
· PRACH Enhancement e.g. longer PRACH sequence (571, 1151), no interlace design,  and non-consecutive ROs 

· PDCCH Monitoring Enhancement e.g. multiple slot monitoring
· multi-PDSCH/PUSCH Scheduling Enhancement e.g. DCI format, and multi-beam indication

· Processing Timelines e.g. k0, k1, k2, N1, N2, and N3 etc.

· UL/DL PT-RS enhancement

· UL/DL DM-RS enhancement

· Beam Management Enhancements e.g. narrow beams, LBT failure, and reference signals

· PUCCH Enhancements
· CSI Processing Unit (CPU) Availability Check for multiple numerologies
On the RAN4 objectives, since beam management (BM) enhancements are a possible update to the RAN1 scope, we suggest reflecting this in the RAN4 scope as well. 

Proposal 3: The objectives of the WID should be updated to reflect the discussions and decisions in the SI phase.
Proposal 4:  RAN4 should specify RRM/RLM/BM core requirements.
3 Conclusion

Based on the discussion above, we have the following proposals:
Proposal 1: support the specification of 480 kHz as an additional SCS. As a secondary option, we support the specification of 480 kHz and 960 kHz with the condition that the UE may identify its supported SCS as a capability.
Proposal 2: Support channelization aligned with IEEE 802.11ad/ay. 

Proposal 3: The objectives of the WID should be updated to reflect the discussions and decisions in the SI phase.
Proposal 4:  RAN4 should specify RRM/RLM/BM core requirements.
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