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1. Introduction
At the RAN1#103-e meeting, an updated TR 38.808 was endorsed [1]. Numerous numbers of analyses were captured in the TR from RAN1 perspective, such as the analyses of subcarrier spacing, channel bandwidth and other impacts on physical layer for the upcoming discussion in “Extending current NR operation to 71GHz” WI [2]. This document provides our view on RAN1 parts of the scope of the WI. 
[bookmark: _GoBack]Below are the current objectives of the 52 – 71 GHz WI captured in [2]. 
	[bookmark: _Hlk26195324]4.1	Objective of SI or Core part WI or Testing part WI
According to the outcome of the study item on Supporting NR above 52.6GHz and leveraging FR2 design to the extent possible, this WI extends NR operation up to 71GHz considering, both, licensed and unlicensed operation, with the following objectives:
· Physical layer aspects including [RAN1]:
· [bookmark: _Hlk26996217]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.  




2. Discussion 
As captured in the TR, RAN1 made following recommendations for SCS selection in 52 – 71 GHz WI: 
	· It is recommended to support 120 kHz SCS with normal CP, and at least one more SCS
· It is recommended to consider supporting at most up to three SCSs, including 120 kHz SCS
· It is recommended that numerologies 240 kHz, 480 kHz, and 960 kHz are considered as candidates for additional numerologies in addition to 120 kHz, and numerologies outside this range are not supported for any signals or channels.
· It is NOT recommended to consider support of only 240 kHz SCS for PDCCH/PDSCH/PUCCH/PUSCH in addition to 120 kHz SCS



Based on above, there are following candidate combinations of supported SCSs in 52 – 71 GHz WI:
· Alt-1: 120 kHz + 480 kHz
· Alt-2: 120 kHz + 960 kHz
· Alt-3: 120 kHz + 480 kHz + 960 kHz
· Alt-4: 120 kHz + 240 kHz + 480 kHz
· Alt-5: 120 kHz + 240 kHz + 960 kHz
First of all, although RAN1 could not reach agreement to select one of above alternatives at the last RAN1 meeting, sufficient evaluation and analysis for SCS selection have already been provided and hence supported SCS should be decided in RAN#90-e meeting rather than in future RAN1 meeting so that WI phase discussion can be more efficient.
Since supporting only 240 kHz SCS in addition to 120 kHz SCS is NOT recommended by RAN1, the discussion on whether to support 480 kHz and/or 960 kHz SCS should be prioritized. As already discussed in the SI phase, we think that both 480 kHz and 960 kHz have its valid advantages. For example, 960 kHz SCS can achieve wider bandwidth and higher peak rate with the same number of RBs (i.e., per single CC) than other SCSs, which can be comparable to IEEE 802.11 ad/ay, while it may be applied to only limited use-cases because of e.g. its shortened symbol/slot duration. On the other hand, although 480 kHz SCS provides narrower bandwidth and lower peak rate than 960 kHz SCS, it can be applicable to wider use-cases thanks to longer symbol/slot duration, and it can achieve wider bandwidth and higher peak rate per single CC than 120 kHz SCS. 120 kHz SCS can achieve a well suitability to the existing FR2 specification. Therefore, it would be beneficial to support both 480 and 960 kHz SCS in addition to 120 kHz in our view. 
Considering that the E-meeting situation will continue at least in the first half of the next year, it would be necessary to consider well focused scope for any SI/WI. Supporting both 480 and 960 kHz SCS may be concerned due to potential large workload such as for an optimization for each of new SCSs and new SCS combinations. To solve such concern, we propose to have focused objectives of the discussion on supporting both 480 and 960 kHz SCSs. For instance, among the PHY aspects which would be necessary to support higher SCS(s) captured in the TR, we can deprioritize some of them that are only for either 480 or 960 kHz SCS, i.e. we can prioritize common essential aspects for both 480 kHz and 960 kHz. 
In order to determine the common essential aspects, the following TR sentences can be referred:
	The following, which is not an exhaustive list, are some potential physical layer impacts that are common to all numerologies:
-	supporting unlicensed operation,
-	if mixed numerology is supported, supporting mixed numerology operation,
-	SSB and CORESET#0 offsets needed for supported channelization.
The following, which is not an exhaustive list, are some potential physical layer impact areas for each numerology:
-	For 120 kHz subcarrier spacing:
-	Potential consideration of PTRS enhancement for CP-OFDM and DFT-s-OFDM, if needed.
-	For 240 kHz subcarrier spacing:
-	Potential consideration of PTRS enhancement for CP-OFDM and DFT-s-OFDM, if needed,
-	If common SSB/CORESET#0 numerology (240/240) is supported, SSB patterns, and CORESET#0 configuration,
-	RO configuration,
-	Timelines for scheduling, processing and HARQ,
-	Potential enhancement to DM-RS, if needed,
-	PDCCH monitoring.
-	For 480 kHz subcarrier spacing:
-	If 480 kHz SSB is supported, SSB patterns, and CORESET#0 configuration,
-	Timelines for scheduling, processing and HARQ,
-	RO configuration,
-	Potential enhancement to DM-RS, if needed,
-	PDCCH monitoring,
-	Potential consideration of PTRS enhancement for CP-OFDM and DFT-s-OFDM, if needed.
-	For 960 kHz subcarrier spacing:
-	Potential consideration of ECP, if needed, depending on deployment scenarios,
-	If 960 kHz SSB is supported, SSB patterns, and CORESET#0 configuration,
-	Timelines for scheduling, processing and HARQ,
-	RO configuration,
-	Potential enhancement to DM-RS, if needed,
-	PDCCH monitoring,
-	Potential updates to smallest time unit, Tc, used in specifications depending on supported maximum carrier BW.


Among the lists of PHY impacts for 480 kHz and 960 kHz SCS, SSB related aspects (SSB patterns and CORESET#0 configuration), RO configuration, PDCCH monitoring are captured in common. Hence, at least they can be discussed as common essential aspects in our view. For RS aspects, some enhancements can be beneficial in common, while others may be beneficial only for either one of the two SCSs, which can be deprioritized in the WI. The other aspects, e.g. whether to support ECP and potential updates to smallest time unit Tc, can also be deprioritized in the WI considering E-meeting situation which would require focused scope. 
Another important aspect is the number of supported combinations of SCSs e.g., between SSB and control/data channel, between PRACH and control/data channel, and between control and data channel. Supporting mixed numerology operation i.e., using different SCSs for different channels on the carrier may or may not be beneficial, but supporting multiple SCS combinations would increase workload and complicate specifications. Therefore, it would be beneficial to minimize the number of supported SCS combinations. One possible way is to support only single numerology operation such as in Rel-16 NR-U, or only one specific mixed numerology combination for each of 120, 480 and 960 kHz SCS.

Proposal 1. In 52 – 71 GHz WI, both 480 and 960 kHz SCS should be supported with the following focused objectives:
· Enhancements for a specific SCS (e.g. for 960 kHz only) should be minimized.
· Number of supported combinations of SCSs (e.g., between SSB and control/data, between PRACH and control/data, and between control and data) should be minimized.

Proposal 2. Update the RAN1 parts of the objectives for 52 – 71 GHz WI as follows:

	· Physical layer aspects including [RAN1]:
· New numerology or numerologies (µ value in 38.211) for operation in this frequency range. Addressing iImpact on physical signals/channels if any, as identified in the SI for supporting subcarrier spacings of 120, 480 and 960 kHz. 
· Enhancements for a specific SCS (e.g. for 960 kHz only) should be minimized
· Number of supported combinations of SCSs (e.g., between SSB and control/data, between PRACH and control/data, and between control and data) should be minimized
· 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. 





3. Conclusion
This contribution provided our views on RAN1 parts of 52 – 71 GHz WID scope. Following proposals are made:
Proposal 1. In 52 – 71 GHz WI, both 480 and 960 kHz SCS should be supported with the following focused objectives:
· Enhancements for a specific SCS (e.g. for 960 kHz only) should be minimized.
· Number of supported combinations of SCSs (e.g., between SSB and control/data, between PRACH and control/data, and between control and data) should be minimized.

Proposal 2. Update the RAN1 parts of the objectives for 52 – 71 GHz WI as follows:
	· Physical layer aspects including [RAN1]:
· New numerology or numerologies (µ value in 38.211) for operation in this frequency range. Addressing iImpact on physical signals/channels if any, as identified in the SI for supporting subcarrier spacings of 120, 480 and 960 kHz. 
· Enhancements for a specific SCS (e.g. for 960 kHz only) should be minimized
· Number of supported combinations of SCSs (e.g., between SSB and control/data, between PRACH and control/data, and between control and data) should be minimized
· 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. 
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