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1. Introduction
The introduction of frequency range was discussed in RAN#91e. and the followings are tasked to RAN1, RAN2 and RAN4.
“RAN1, RAN2 and RAN4 are asked to provide its analysis or recommendation to RAN#92E (June) on how to introduce the 52.6-71GHz frequency range.”
We provide our consideration from RAN4 perspective in this contribution.
2. Discussion
When the decision for FR2 or FR3 is discussed, the requirements differences between FR2 and above 52.6 GHz and how to handle them should be reviewed.
2.1 Possible RF difference and treatment
Some of the RF requirements for above 52.6 GHz may be different compared with FR2. The requirements are not discussed in detail because the requirements are highly related to SCS, CBW, high frequency RF performance and possibly some regulation requirements. There can be some estimation according to the preliminary discussion in previous RAN4 meetings. The different requirements may be channel raster, sync raster, output power, REFSENS, ACLR/ACS, receiver requirements related to CBW, etc.
Observation 1: Some of RF requirements may be different with FR2 .
To define the new RF requirements in specification, two approaches can be considered. The first approach is that the bands above 52.6 GHz is treated as FR2 extension, then the requirements can be defined according to SCS, CBW or bands in the FR2 part. The following is one example about UE output power.
======================================
Table 6.2.1.1-1: UE minimum peak EIRP for power class 1
	Operating band
	Min peak EIRP (dBm)

	n257
	40.0

	n258
	40.0

	n260
	38.0

	n261
	40.0

	nxxx
	ab.c

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance


===================================
BS radiated power is based on declaration, the difference may be the tolerance (not decided yet). If there’s some difference, the spec can be written as the following,
===================================
[bookmark: _Toc37267693][bookmark: _Toc37260305][bookmark: _Toc36817383][bookmark: _Toc29811831][bookmark: _Toc21127622]9.2.3	Minimum requirement for BS type 2-O
For each declared beam, in normal conditions, for any specific beam peak direction associated with a beam direction pair within the OTA peak directions set, a manufacturer claimed EIRP level in the corresponding beam peak direction shall be achievable to within ± 3.4 dB of the claimed value.
For each declared beam, in extreme conditions, for any specific beam peak direction associated with a beam direction pair within the OTA peak directions set, a manufacturer claimed EIRP level in the corresponding beam peak direction shall be achievable to within ±4.5 dB for bands n257, n258, n260 and n261, ±a.b dB for bands nxxx, nyyy and nxxx of the claimed value.
Normal and extreme conditions are defined in TS 38.141-2, annex B [6].
In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.
====================================
The other approach is to treat the new bands as FR3 bands. For BS spec, there could still be two approaches. First is that FR3 requirements are embedded in radiated requirements clause, the bands can be written as FR3 bands if some of the requirements are common. The second is that FR3 bands requirements are defined in a new clause, which is not very good in our understanding because many of the descriptions may be the same as current FR2. There was a proposal that there could be a general statement that “all functionality of FR2 applies unless explicitly modified”. This method can be used, but the readability may need some discussion. For UE spec, it’s more complicated. If FR3 bands’ requirements are defined separately, they can’t be defined in separated clauses in TS 38.101-2 because 101-2 is FR2 requirements. The only way is to creating a new spec, i.e. 38.101-5 (?), which can be done but not very good and also has the problem that many descriptions are the same as current FR2. New UE RF spec will make RAN5 have to develop a new test spec which is also not a good solution.
Observation 2: Treating the bands as FR2 extension can be done for BS RF and UE RF spec.
Observation 3: Treating the bands as FR3 needs a new UE RF spec for RAN4 and new test spec for RAN5.
2.2 Possible RRM difference and treatment
In current RRM spec, most FR1 and FR2 RRM requirements are different and they’re differentiated as FR1 and FR2, which is not the same as RF that the requirements are defined according to the bands. For 52.6-71 GHz RRM requirement, our preliminary estimation is that there could be some new requirements compared with current FR2 requirement. Thus how to handle the new requirements may not be that easy like RF spec. A new notation for RRM spec may be needed.
Observation 4: A new notation for above 52.6 GHz in RRM spec may be needed.
2.3 Possible DEMOD difference and treatment
There should be many different requirements for BS and UE Demod requirements because new SCS and CBW will be introduced. However, Demod requirements are related to SCS and CBW. For 52.6-71 GHz, new SCS and CBW requirements can be separated in some new tables. Thus reusing FR2 name for 52.6-71 GHz may be feasible for DEMOD requirements.
Observation 5: Reusing FR2 name for above 52.6 GHz in DEMOD spec may be feasible.
2.4 RAN4 feedback
Based on the above analysis, RF and DEMOD spec can treat 52.6-71 GHz as FR2 extension but RRM spec may need a new notation. In [2], two options were provided to consider FR2, FR2a, FR2b. We think the two options can be considered in RAN4. We prefer option 2 with some slight modification that only the exception requirements need to be redefined. By default, FR2 descriptions apply to FR2a automatically.
Proposal 1: Treat 52.6-71 GHz as FR2 extension.
Proposal 2: Keep FR2 notation for 24.25-52.6 GHz and use a new FR2a notation for 52.6-71 GHz range when it’s necessary. By default, FR2 descriptions automatically apply to FR2a, only exception requirements are defined.
3. Conclusion
This contribution discusses how to name the frequency range for above 52.6 GHz. We have the following observations and proposals.
Observation 1: Some of RF requirements may be different with FR2 but they’re not discussed in detail yet in RAN4.
Observation 2: Treating the bands as FR2 extension can be done for BS RF and UE RF spec.
Observation 3: Treating the bands as FR3 may need a new UE RF spec to be created.
Observation 4: RRM spec impact needs more discussion when the requirements are clearer.
Observation 5: Reusing FR2 name for above 52.6 GHz in DEMOD spec may be feasible.
Proposal 1: Treat 52.6-71 GHz as FR2 extension.
Proposal 2: Keep FR2 notation for 24.25-52.6 GHz and use a new FR2a notation for 52.6-71 GHz range when it’s necessary. By default, FR2 descriptions automatically apply to FR2a, only exception requirements are defined.
A draft LS to RAN is provided in the annex.
Reference
[1] RP-210861, Moderator's summary for email discussion [91E][24][52.6_71GHz_WI]
[2] RP-210681, Views on the NR 52.6-71 GHz frequency range definition, Intel Corporation
Draft LS
Title:	LS on RAN4 feedback of introduction of frequency range of 52.6-71 GHz

Response to:	

Release:	Rel-17

Work Item:	NR_ext_to_71GHz

Source:	TSG WG RAN4
To:	TSG WG RAN
Cc:	TSG WG RAN1, TSG WG RAN2

Contact Person:	
Name:  	Huiping Shan
E-mail Address: 	shanhuiping@catt.cn

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	-


1. Overall Description:
RAN4 has discussed the potential RF, RRM and DEMOD requirements differences between current FR2 bands and the frequency range of 52.6-71 GHz. The understanding from RAN4 is that reusing FR2 name in RF and DEMOD specs is feasible. RRM spec may need a new notation but FR2a can be used when it’s necessary.
The followings are RAN4 understanding for the introduction of 52.6-71 GHz frequency range,
· Treat 52.6-71 GHz as FR2 extension.
· Keep FR2 notation for 24.25-52.6 GHz and use a new FR2a notation for 52.6-71 GHz range when it’s necessary. By default, FR2 descriptions automatically apply to FR2a, only exception requirements are defined.
2. Actions:
To RAN group:
[bookmark: _GoBack]ACTION: RAN4 respectfully ask RAN, RAN1 and RAN2 to take the above information into consideration when introduce the frequency range of 52.6-71 GHz.

3. Date of Next TSG WG RAN4 Meetings:
TSG WG RAN4 Meeting #99-e	May. 19-27, 2021
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