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1
Introduction

A study item to determine the feasibility of some band plan options in the extended 600 MHz band was approved in RAN#90e meeting .  A TR to document the study items was approved during the RAN 4 98e bis meeting
The TR cannot be completed at this meeting, but some sections can be completed. Notably the following sections can be at least partially completed:

· Introduction
· Background

· Frequency band arrangements and regulatory background

· 2
Proposal 

A contribution to the TR addressing the above topics is given in Annex. 

It is also proposed to establish an offline email correspondence group so that work on the TR can proceed in between RAN 4 meetings.

· Annex TP to TR 38.860 v0.2.0

Introduction

During the RAN #90e meeting a new study item was agreed [2] to study various band configurations for the 600 MHz band in ITU R Region 3. A liaison statement from the APT Wireless Group (AWG) [3] was also received that had two filter combinations- namely B1 and B2 as candidates for study. This report documents the results of this study.

2
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3.3
Abbreviations

ACLR
Adjacent Channel Leakage Ratio

BS
Base Station

DL
Downlink

DTV
Digital Television

EARFCN 
E-UTRA Absolute Radio Frequency Channel Number

ETSI
European Telecommunications Standards Institute

FCC
Federal Communications Commission

FDD
Frequency Division Duplex

MOP
Maximum Output Power

MR
Medium Range

MSR
Multi-Standard Radio

PA 
Power Amplifier

RAS
Radio Astronomy Service

REFSENS
Reference Sensitivity

RF
Radio Frequency

TX
Transmitter

UE
User Equipment

UHF
Ultra High Frequency

UL
Uplink

4
Background

During the RAN #90e meeting a new study item was agreed [2] to study various band configurations for the 600 MHz band in ITU R Region 3.A liaison statement from the APT Wireless Group (AWG) [3] was also received that had two filter combinations- namely B1 and B2 as candidates for study.

The objectives for the extended 600 MHz study item are listed below:

· Regulatory study of the frequency range around 600 MHz in Region 3

· Co -existence study for the frequency range of 612-652/663-703MHz such as with DTV (if needed)

· Study potential frequency arrangements and conclude the possible implications such as insertion loss, transmitter and receiver characteristics for both the BS and UE, system limitations such as channel bandwidths etc.) of different duplex filter implementations.

· Consider options B1 and B2 from AWG LS but other options are not precluded.

· Answer the request from AWG regarding technical feasibility of option B1 and B2 respectively. Further options are not precluded and may be included in LS to AWG.

NOTE: Since regulatory study of frequency range around 600 MHz is for Region 3, the SI outcome will not impact any requirements defined for US 600 MHz band.

It has also been agreed that the above studies will be completed in time for the AWG meeting to be held in Sept 2021.

The above studies have been on going in RAN4 meetings. This report documents the results of the studies.

3GPP band 28 [4] and US 600 MHz bands are shown below in Fig (1):
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Fig (1); US 600 MHz band and 3GPP band 28

By examining the US 600 MHz band [5] it is noted that the band extends only up to 698 MHz leaving the range 698- 703 MHz un useable

The objective of the SI is to study spectrum options that will enable usage of  698- 703 MHz

There are three duplex filter options considered in this report.
4.1
Options for study: B1

There are two cases, a single filter and  an overlapping duplexer  case as shown below 
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Fig (2); Filter options B1

Editors Note: The above dual duplexer approach for B1 needs further study as the duplexers have different duplex spacing Other duplexer arrangements may be possible.and should be studied
4.2
Options for study: B2

There are three cases, all with overlapping duplexers but in all cases one of the duplexers is that of US 600 MHz band
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Fig (3) : Filter options B2

4.3
Options for study: BX (if required)
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Fig(4): Filter option B2a

The above option consists of two bands, band n 71 and a new band labelled as band nX.
5.2
ITU Region 3
Editor’s note: refer to the APT LS; any APT specific regulatory matters
6
Frequency band arrangements and regulatory background
6.1
Operating band and channel bandwidth

The band plan for the extended 600 MHz NR band are shown below in Tables 6.1-1 to 6.1-7.  Options B1 and B2 have split duplexers, partially overlapping, but part of the same band. Option B2a has two duplexers, but one is band n 71 and the other is a new band. 

The Tx-Rx is "reverse-duplex"; in other words, the downlink frequency band is below the duplex gap while the uplink frequency band is above the duplex gap. This arrangement is opposite to conventional notation; however, for this band, it provides the benefit of aligning the uplink band adjacent to 3GPP band 28  thereby minimizing interference conditions at the 703  MHz boundary.

Table 6.1-1: NR operating band ( option B1)

	Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	TBD
	663 MHz
	–
	703 MHz 
	612 MHz
	–
	652 MHz
	FDD


The above could be implemented as a single or overlapping duplexers. In case of overlapping duplexers, the following option is studied:

Table 6.1-2: Duplexer arrangements ( option B1)

	Duplexer type
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	Full
	663 MHz
	–
	703 MHz 
	612 MHz
	–
	652 MHz
	FDD

	Duplex1

Duplex 2
	TBD

TBD
	TBD

TBD
	FDD

	
	
	
	FDD

	Editor’s note: Duplexer arrangements in this case needs to be confirmed


Table 6.1-3.: NR operating band (option B2)

	Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	TBD
	663 MHz
	–
	703 MHz 
	612 MHz
	–
	652 MHz
	FDD

	


The above could be implemented as a single or overlapping duplexers. In case of overlapping/split  duplexers, three sub options are studied;

Table 6.1-4: Duplexer arrangements ( option B2 35 + 35)

	Duplexer type
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	Duplex 1

Duplex 2
	663 MHz  –  698 MHz

668 MHz   –  703 MHz
	617MHz – 652 MHz

622MHz – 657 MHz
	FDD

	
	
	
	FDD

	NOTE: Both duplexers  will be part of the same band


Table 6.1-5: Duplexer arrangements ( option B2 35+30)

	Duplexer type
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	Duplex1

Duplex 2
	663 MHz  –  698 MHz

673 MHz   –  703 MHz
	617MHz – 652 MHz

627MHz – 657 MHz
	FDD

	
	
	
	FDD

	NOTE: Both duplexers will be part of the same band


Table 6.1-6: Duplexer arrangements ( option B2 35+25)

	Duplexer type
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	Duplex 1

Duplex  2
	663 MHz  –  698 MHz

678 MHz   –  703 MHz
	617MHz – 652 MHz

632MHz – 657 MHz
	FDD

	
	
	
	FDD

	NOTE: Both duplexers will be part of the same band


Table 6.1-7: NR operating bands (option B2a) [6]

	Operating Bands
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	n71
	663 MHz
	–
	698 MHz 
	617 MHz
	–
	652 MHz
	FDD

	nX
	673 MHz
	–
	703 MHz 
	627 MHz
	–
	657 MHz
	FDD

	NOTE : These are two bands, band n 71 plus band nX. A UE that complies with NR requirements in this specification shall also comply with NR Band 71 minimum requirements


Supported bandwidths are shown in Table 6.1-8

Editors Note: support for asymmetric channel bandwidths in DL and UL is for further study
Table 6.1-8: Supported channel bandwidths

	

	NR Band
	
	
	
	
	
	

	TBD
	
	
	
	
	
	

	 Editor’s note :
 This table needs completion


Tx-Rx separation is shown in Table 6.1-9 and is dependent upon the filter options .

Table 6.1-9: Default UE TX-RX frequency separation

	Filter Option
	TX – RX 
carrier centre frequency
separation

	B1 ( Full band)
	-51 MHz

	B1 ( duplexer 1)
	TBD

	B1 (duplexer 2)
	TBD

	B2 (duplexer 1)
	46 MHz

	B2 ( duplexer 2)
	46 MHz

	B2a
	46 MHz for both bands


Editor’s Note; The above table needs completion after filter options are finalised

Editor’s Note: In case of B1 overlapping duplexers , the duplex arrangement needs to be confirmed .

6.2
Adjacent 3GPP bands
The nearby 3GPP bands for Region 3 are shown below in Fig (5) . 

The only adjacent band is 3GPP band 28


[image: image5]
Fig (5) 3GPP bands adjacent to extended 600 MHz band

	Band
	Frequency separation 
	Comments/Notes

	Band 5
	21 MHz
	Used in various places in the APAC region 

	Band 18
	12 MHz
	Used in Japan

	Band 19
	27 MHz
	Used in Japan

	Band 26
	11 MHz
	Band planned for global use.

	
	
	


6.3
Nearby non-3GPP Services 
6.3.1
Introduction
Existing primary operations near the 600 MHz Band include Television services and Radio Astronomy Service (RAS), which are entitled to interference protection from 600 MHz broadband wireless services.  The latter is also protected by a regulatory footnote in some countries. While, unlicensed white space device and wireless microphone operations are allowed in the duplex gap, guard band and service band where 600 MHz licensees have not commenced operations; TV channel in Region 3 use either 6 MHz or 7 MHz or 8 MHz as shown below in Fig (6):
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Fig(6): [600 MHz band plans  and adjacent frequency use for digital TV]
Coexistence issues and possible impacts on 600 MHz band RF requirements are analysed below.
6.4 Duplex filter implementation issues

6.4.1
Option B1

Editor’s note : To be completed after filter simulations are completed
6.4.2
Option B2

Editor’s note : To be completed after filter simulations are completed
6.4.3
Option B2a
Editor’s note : To be completed after filter simulations are completed
7
List of band specific issues for APT600 MHz frequency band
Editor’s Note : To be completed

8
Study of NR specific issues
Editor’s Note : all of the above needs to be completed.
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