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1 Introduction
In this TP to TR38.860 we provide background information on the B1 and B2 options, plus editorials corrections identified in the TR. TR template leftovers were also removed. 
In case other options are to be captured in the TR (e.g. 2Ba), it is proposed to separate their descriptions from the feasibility analyses, for consistency with the approach to B1/B2.
It is proposed to agree on the attached TP to TR 38.860. 
2 TP to TR 38.860
The following TP to TR 38.860 is proposed for approval. 
------------------------------ Modified section ------------------------------
For definitive guidance on drafting 3GPP TSs and TRs, see 3GPP TS 21.801 supplemented by the 3GPP web page http://www.3gpp.org/specifications-groups/delegates-corner/writing-a-new-spec. 
Ensure all blue guidance text is removed before submitting the TS/TR to the TSG for approval.
[bookmark: foreword][bookmark: _Toc71548274]Foreword
This clause is mandatory; do not alter the text in any way other than to choose between "Specification" and "Report". 
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In drafting the TS/TR, pay particular attention to the use of modal auxiliary verbs! TRs shall not contain any normative provisions.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: _Toc71548275]Introduction
This clause is optional. If it exists, it shall be the second unnumbered clause.
----------------------------- Next modified section ------------------------------
[bookmark: _Toc71548277]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]				RP-202143	LS on Frequency arrangements for IMT in the band 470-703MHz, APT
[3]	APT/AWG APT/AWG/REP-79: “APT Report on Frequency Arrangements for IMT in the Band 470-698 MHz”, Sep. 2017
[4]				Radio Regulation, ITU, Edition of 2020
[5]				APT report on frequency arrangements for IMT in the band 470 – 698 MHz, APT, 2017
[6]				3GPP TR 36.755: “US 600 MHz Band for LTE”
…
[10]	3GPP TS 38.101: " 5G; NR; User Equipment (UE) radio transmission and reception 
[11]	3GPP TS 38.104: " 5G; NR; Base Station (BS) radio transmission and reception  

[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc71548278]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc71548279]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc71548280]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc71548281]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
Abbreviation format (EW)
<ABBREVIATION>	<Expansion>
APT	Asia-Pacific Telecommunity 
AWG	APT Wireless Group
DTV	Digital Television
FDD	Frequency Division Duplex
RAS	Radio Astronomy Service

----------------------------- Next modified section ------------------------------
4	Background
[bookmark: _Toc71548283]4.1	General
Referring to the APT LS to 3GPP RAN and RAN4 in [2], AWG-26 agreed to undertake the study to revise the APT/AWG/REP-79 [3] to develop frequency arrangements in the band 470 - 703 MHz for APT Members that wish to implement both the APT700 and a 600 MHz frequency arrangements that is optimal for APT Members. In the LS [2], AWG asked 3GPP to provide feedback on the technical feasibility of B1 and B2 options, before the 27th APT Wireless Group (AWG-27) meeting, scheduled in Q1 2021. 
Furthermore, for option B2 including four different suggested sizes of the second duplexer overlapping with the US600 band n71, feedback on different suggested sizes of the second duplexer from a feasibility and cost-efficient perspective were requested by APT. 
Details of options B1 and B2 are based on inputs provided by APT LS in [2] and provided in clauses 4.2 and 4.3, respectively. 
RAN4 feasibility analyses for options B1, B2 and B2a are provided in clauses 4.4 to 4.6, respectively. RAN4 decided not to provide any final recommendation on the frequency arrangements to apply in the frequency range in question. Decision on the frequency arrangement is to be taken by the AWG regulatory body.

[bookmark: _Toc71548284]4.2	Background: option B1 description 
This option is based on an extension to band n71 and is shown on figure 4.2-1 below:
[image: ]
Figure 4.2-1: Harmonized band plan for 470 - 698 MHz band - Option B1
In this option the frequency arrangement in Option A (i.e. existing n71 frequency arrangement) is extended upwards and downwards by 5 MHz being a better utilization of spectrum that is achieved with existing APT band that is 703 - 748 (UL) paired with 758 - 803 MHz (DL) (otherwise the spectrum 698 - 703 MHz is not fully utilized).
Some countries in Region 3 have Radio Astronomy Service (RAS) on a co-primary basis (Radio Regulation No. 5.305 and No. 5.307, as captured in clause 5.1). 

1. Duplex direction: The extended band proposal is a reverse duplex and in the lower part of the FDD band (below the duplex gap) is down link as compared to up link that is the ordinary convention but this is better suited for co-existence with APT 700 MHz band (band n28) at the upper edge of the band but also with possible broadcasting at the lower edge.
2. Duplex distance: The duplex distance is 51 MHz. The frequency plan can support full band or split duplexer as is already the case for band n28.
3. Channel bandwidth: The revised proposal will result in 2 x 40 MHz of FDD spectrum.
4. Carrier bandwidths supported: The extended bandwidth will support NR carrier bandwidths up to 30 MHz and LTE bandwidths up to 20 MHz.

[bookmark: _Toc71548285]4.3	Background: option B2 description
This option uses two duplexers as shown in Fig 4.3-1 and the duplex distance is 46 MHz. Also the bottom duplexer is the same as that of band n71, with an additional upper duplexer that should have as large possible overlap as possible with the lower duplexer but at the same time being able to handle the duplex gap of 6 MHz. The size of this upper duplexer needs to be studied and decided prior to being specified. It can be considered to have variable bandwidths ranging from 35 MHz to 10 MHz respectively. Like option B1, this arrangement B2 is also a reversed duplex arrangement.
[image: ]
Figure 4.3-1: Option B2 - two duplexers
Option B2 retains economies of scale advantages by adopting one duplexer and the duplex distance being the same as that of n71, but the duplex gap is now reduced to 6 MHz.
----------------------------- Next modified section ------------------------------
[bookmark: _Toc71548289]5	Regulatory landscape
[bookmark: _Toc71548290]5.1	General
The 470 - 694 MHz frequency range is allocated to the broadcasting service and mobile service on a co-primary basis in Region 3 [41]. The frequency band 470 - 698 MHz, or parts thereof, was identified by WRC-15 in 7 countries in Region 3 through footnote No. 5.296A for use by those administrations as listed wishing to implement terrestrial IMT systems. In addition, there was interest from other significant markets to do the same. Elsewhere, USA, Mexico and several other countries in Region 2 also identified this band for IMT through footnotes 5.295 and 5.308A. It is noted that resolves 2 of Resolution 224 (Rev.WRC-19) encourages the following: 
encourages administrations to take into account results of the existing relevant ITU Radiocommunication Sector studies, when implementing IMT applications/systems in the frequency bands 
· 694-862 MHz in Region 1, 
· in the frequency band 470-806 MHz in Region 2, 
· in the frequency band 790-862 MHz in Region 3, 
· in the frequency band 470-698 MHz, or portions thereof, for those administrations mentioned in No. 5.296A, and 
· in the frequency band 698-790 MHz, or portions thereof, for those administrations mentioned in No. 5.313A.
The regulatory landscape overview for all regions in frequency range 470 – 694 MHz is provided in table 5x.1-1, based on ITU radio regulations [43].
Table 5x.1-1: ITU-R frequency allocation to services [43]

----------------------------- Next modified section ------------------------------
[bookmark: _Toc71548291]5.2	ITU Region 3
Editor’s note: refer to the APT LS; any APT specific regulatory matters
ITU Region 3 specific regulatory aspects for the frequency range 470 – 694 MHz are provided in this clause.
Referring to the APT LS, AWG-26 agreed to undertake the study to revise the APT/AWG/REP-79 [34] to develop frequency arrangements in the band 470-703 MHz for APT Members that wish to implement both the APT700 and a 600 MHz frequency arrangements that is optimal for APT Members.
----------------------------- Next modified section ------------------------------
[bookmark: _Toc71548306]X	Examples for styles
The main text of the document should start here, after the above clauses have been added.
The following styles and editing techniques are aimed to help in the formatting of the document using the 3GPP Template: 3GPP_70.dot, available from the 3GPP FTP site (ftp://ftp.3gpp.org/Information).
[bookmark: _Toc71548307]X.1	Heading styles
Heading styles are included in the 3GPP TS Template and are used as follows:
Do not use any built-in automatic numbering for 3GPP documents. Although this is sometimes useful in the early drafting stages of a document, once the document has been placed under change control, the clause numbering needs to be fixed in order to keep cross-reference consistency as the 3GPP specification set develops.
Heading 1:	Used for Main clauses (1, 2, 3, etc.). Also used for Annex clauses (A.1, A.2, etc.).
Heading 2:	Used for Main clauses (4.1, 4.2, 5.1, 5.2, etc.). Also used for Annex clauses (A.1.1, A.1.2, etc.).
Heading 3:	Used for 2nd level clauses (4.1.1, 4.1.2, 5.1.1, 5.1.2, etc.). Also used for Annex clauses (A.2.1.1, A.2.1.2, etc.).
Heading 4 & 5:	Used for 3rd and 4th level clauses and Annex clauses.
Heading 6 & 7:	Not used, instead use style "H6" so that the title appears in the document, but does not appear in the Table of Contents.
Heading 8:	Used for Main Annex titles in Specifications (3GPP TS) (e.g. Annex A (normative): ).
Heading 9:	Used for Main Annex titles in Reports (3GPP TR) (e.g. Annex A: ).
[bookmark: _Toc71548308]X.2	Other common styles
Normal:	Used for main document text.
NO:	Used for Notes in the text (Allows Tab and Indent). See example below.
NW:	Same as NO, but Without line space after. Used when there are many notes in sequence.
NOTE 1:	This is an example of a note formatted in style NW. The style is designed to allow space for note numbering and line wrap with a hanging indent. There is no line space after.
NOTE 2:	This is an example of a note formatted in style NO. The style is designed to allow space for note numbering and line wrap with a hanging indent. There is a line space after.
Bullet styles:	The following bullet styles are provided.
B1:	Bullet level 1 for main bullet points.
B2:	Bullet level 2 for sub bullets.
B3-B5:	for further sub bullets.
NOTE:	Bullets are usually formatted manually, using a hyphen ( - ) or alphanumeric identifiers: a), b), or 1), 2) etc. followed by a tab character. Automatic bullet features should not be used as they may be lost if template styles are re-applied later.
Table styles:	TAH, TAL, TAC, TAR, TAN, for TAble Headers, Left justified, Centred, Right justified and Notes in tables: Style TH is used for the Table Heading (title or caption). See example below.
Table 1: Example of table styles
	Col 1 Header (TAH)
	Col 2 Header (TAH)
	Col 3 Header (TAH)

	Left Justified (TAL)
	Centred (TAC)
	Right Justified (TAR)

	NOTE:	A special style is provided for notes within a table (TAN).



Warning: The default setting for table cells is to disallow rows to break at a page boundary. If you include tables with very long cells, likely to extend beyond the bottom of the page (bearing in mind the table header and the page header and footers, and the margin settings), then you must enable that row's "Allow row to break across pages" setting.
Figure styles:	Figures and graphics are formatted with style "TH" which keeps the figure with the following paragraph, usually the figure title. Figure Titles (captions) are formatted with style "TF". See example below.


[bookmark: tsgNames]Figure 1: Example figure layout. To remove "float over text" select the graphic and "Format Object ..." - De‑select "float over text" in the Position Tab
[bookmark: _Toc71548310]Annex <B>:
<Informative annex title for a Technical Report>
Informative annexes in Technical Reports do not use "(informative") in the title, since all annexes in TRs are informative. Use style "Heading 9" in TRs.
Annex <B> (informative):
<Informative annex for a Technical Specification>
Informative annexes shall not contain requirements for the implementation of the Technical Specification.
[bookmark: _Toc71548309]B.1	Heading levels in an annex
Heading levels within an annex are used as in the main document, but for Heading level selection, the "A.", "B.", etc. are ignored. e.g. B.1.2 is formatted using Heading 2 style.
----------------------------- End of modified section ------------------------------
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