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[bookmark: foreword][bookmark: _Toc25739770]Foreword
[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 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: scope][bookmark: _Toc25739771]
1	Scope
The present document is the Technical Report for the Work Item on Integrated Access and Backhaul for NR. The present document captures the background and the decisions on IAB requirements.
[bookmark: references][bookmark: _Toc25739772]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".
[bookmark: _GoBack]
[bookmark: definitions][bookmark: _Toc25739773]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc25739774]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: _Toc25739775]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc25739776]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>

[bookmark: clause4][bookmark: _Toc25739777]4	General aspect 
[bookmark: _Toc25739778]4.1	Specification organization 
<Text will be added>

[bookmark: _Toc25739779]4.2	RF Requirements reference points
<Text will be added>

[bookmark: _Toc25739780]4.3	IAB classification 
<Text will be added>

[bookmark: _Toc25739781]4.4	Regulatory aspects  
<Text will be added>
[bookmark: _Toc25739782]4.5	IAB architecture  
The logical architecture (considering the RF interfaces) of the IAB is as follows:
[image: ] 
Figure 4.5-1: Logical IAB functions showing RF interfaces
In the RF specification these logical functions have been separated into the HW entities the IAB-DU and the IAB-MT IAB-DU. The HW entities may be implemented in the same radio hardware as shown in figure 4.2-2 or separate radio hardware as shown in figure 4.5-3, the diagrams show the OTA architecture but the same applies for the hybrid architecture.
[image: ]
Figure 4.5-2: Shared IAB hardware
[image: ]
Figure 4.5-3: Separate IAB hardware
The figures show the hardware as either completely shared or completely separate, there are of course many levels of possible integration in between these 2 extremes.
When considering the OTA architecture and specifications the nature of HW is not relevant as the node can be treated as a black box, however in deriving the requirements for the IAB nodes it is important to consider both implementations so that both can be implemented if required.
<Text will be added>
[bookmark: _Toc25739783]5   Operating band and channel arrangement 
[bookmark: _Toc25739784]5.1	General
<Text will be added>The Frequency range definitions for IAB will be the same as for the NR BS in TS 38.104 [x].
[bookmark: _Toc25739785]5.2	Operating bands
<Text will be added>Operating bands will be added to the IAB specification as they are approved, no bands are precluded at this stage and can be added based on consensus. Currently the FR1 bands n41 and n79 from TS 38.104 [x] and all Rel-15 FR2 bands shown in table 5.2-1 are to be included in the IAB specification.
Table 5.2-1: NR operating bands in FR2
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
BS transmit/receive
UE transmit/receive
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex mode

	n257
	26500 MHz – 29500 MHz
	TDD

	n258
	24250 MHz – 27500 MHz
	TDD

	n260
	37000 MHz – 40000 MHz
	TDD

	n261
	27500 MHz – 28350 MHz
	TDD



[bookmark: _Toc25739786]5.3	Channel bandwidth
<Text will be added>

[bookmark: _Toc25739787]5.4	Channel arrangement 
<Text will be added>

[bookmark: _Toc25739788]6   Coexistence study 
[bookmark: _Toc25739789]6.1	System layout and scenario
<Text will be added>
[bookmark: _Toc25739790]6.1.x	Co-location
An IAB node is capable of transmitting in the DL (IAB-DU) or the UL (IAB-MT). When acting as an IAB-MT there are 2 possible co-location interference scenarios between the IAB-MT and a BS.
· Aggressor IAB-MT transmitting in UL, victim BS receiving in UL
· Aggressor BS transmitting in DL, victim IAB-MT receiving in DL
For co-location, the interference is given by:
			
Where:	
PACLR = Ptx_aggressor – ACLRaggressor – coupling 
PACS = Ptx_aggressor – ACSvictim – coupling 
A conservative estimate for the coupling between two co-located systems is; 30dB for FR1 and 45dB for FR2.
Note: this figure is used only for this analysis. It is not an agreed FR2 isolation figure.
For a micro BS scenario:
Table 6.1.x-1: Co-location interference between BS and IAB-MT for FR1 and FR2
	 
	 
	IAB
	BS

	
	unit
	FR1
	FR2
	FR1
	FR2

	Ptx
	dBm
	30
	30
	33
	33

	ACLR
	dB 
	45 (Note1)
	28 (Note1)
	45
	28

	Sensitivity (FR2 approx. equivalent conducted sensitivity)
	dBm
	-96.5 (4.5MHz)
(Note2)
	approx. -85 (50MHz)
(Note2)
	-96.5 (4.5MHz)
	approx.  -85 (50MHz)

	ACS
	dB
	45
	24
	45
	24

	Coupling
	dB
	30
	45 (Note3)
	30
	45 (Note3)

	IAB to BS interference (UL)
	dBm
	 
	 
	-42.0
	-37.5

	BS to IAB interference (DL)
	dBm
	-41.9
	-34.5
	 
	 

	Note1: the ACLR figures used are BS values, it has not been agreed to use BS figure for IAB, however UE figures will result in worse interference.
Note 2: sensitivity values based on NF assumption in co-location simulation see sub-clause x.x.x
Note 3: coupling figures for FR2 are not formally agreed, assumption used only for this example



Note for FR2 there are no conducted requirements so the coupling and the sensitivity are estimated to a virtual conducted point for the purposes of comparison.
It can be seen that for both FR1 and FR2 significant additional isolation (50 to 60dB) is required if the systems are to be co-located.
The issue exists for both scenario 1 and scenario 2 (see sub-clause 6.1.y) as it occurs in both the UL and the DL.

[bookmark: _Toc25739791]6.2	Simulation assumption 
Detailed structure of the subclause is TBD.

[bookmark: _Toc25739792]6.3	Simulation result 
<Text will be added>

[bookmark: _Toc25739793]6.4	Summary on co-existence study 
<Text will be added>

[bookmark: _Toc13080157][bookmark: _Toc18916163][bookmark: _Toc25739794]7	Conducted transmitter characteristics
[bookmark: _Toc13080158][bookmark: _Toc18916164][bookmark: _Toc25739795]7.1	General
<Text will be added>
[bookmark: _Toc13080159][bookmark: _Toc18916165][bookmark: _Toc25739796]7.2	IAB output power
Detailed structure of the subclause is TBD.

[bookmark: _Toc13080164][bookmark: _Toc18916166][bookmark: _Toc25739797][bookmark: _Hlk500499395][bookmark: _Hlk497658293]7.3	Output power dynamics
Detailed structure of the subclause is TBD.

[bookmark: _Toc13080172][bookmark: _Toc18916167][bookmark: _Toc25739798][bookmark: _Hlk497658738]7.4	Transmit ON/OFF power
Detailed structure of the subclause is TBD.

[bookmark: _Toc13080181][bookmark: _Toc18916168][bookmark: _Toc25739799]7.5	Transmitted signal quality
Detailed structure of the subclause is TBD.
[bookmark: _Toc13080192][bookmark: _Toc18916169][bookmark: _Toc25739800]7.6	Unwanted emissions
Detailed structure of the subclause is TBD.

[bookmark: _Toc13080226][bookmark: _Toc18916170][bookmark: _Toc25739801]7.7	Transmitter intermodulation
Detailed structure of the subclause is TBD.

[bookmark: _Toc13080235][bookmark: _Toc18916171][bookmark: _Toc25739802]8	Conducted receiver characteristics
[bookmark: _Toc13080236][bookmark: _Toc18916172][bookmark: _Toc25739803]8.1	General
<Text will be added>

[bookmark: _Toc13080237][bookmark: _Toc18916173][bookmark: _Toc25739804]8.2	Reference sensitivity level
Detailed structure of the subclause is TBD.
[bookmark: _Toc13080240][bookmark: _Toc18916174][bookmark: _Toc25739805]8.3	Dynamic range
Detailed structure of the subclause is TBD.

[bookmark: _Toc13080243][bookmark: _Toc18916175][bookmark: _Toc25739806]8.4	In-band selectivity and blocking
Detailed structure of the subclause is TBD.
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Detailed structure of the subclause is TBD.
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[bookmark: _Toc13080327]
[bookmark: _Toc18916181][bookmark: _Toc25739811]9	Radiated transmitter characteristics
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