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1 Introduction
The sub-clauses in the TS have been allocated to different companies to aid the drafting process, we have been allocated sensitivity and receiver dynamic range.
As per the new meeting rules as these are in the same agenda item they have been included in the same TP.
1.1	IAB-MT sensitivity
RX sensitivity for IAB-MT was mostly agreed in the last meeting WF (R4-2008785), the following agreements were made:
· FR2 EISREFSENS_50M declaration range for Local Area IAB-MT : -86 to -114dBm	
· FR1 PREFSENS requirement for Local Area IAB-MT type 1-H : Reused from Local Area BS with NF =13dB, IM =2dB 
· FR1 OTA sensitivity and OTA reference sensitivity level applicability for IAB-MT : 
· For IAB-MT type 1-H: OTA sensitivity requirement is specified for IAB-MT type 1-H
· For IAB-MT type 1-O: Both OTA sensitivity and OTA REFSENS needs to be specified for 1-O
· FRC to be used by IAB-MT : Agreement: Selected UE FRC can be for IAB-MT based the same criteria as BS, companies are encouraged to bring FRC proposals in next RAN4 meeting. 
The open issues around the FRC’s are discussed in discussion paper R4-200xxxx, in this TP the appropriated UL FRC’s from the UE specifications are renamed to match the BS criteria and defined in the Annex A. As there are many more types of FRC used in the UE specification they are not given unique designations in the same way as the BS it is difficult to reference them from the UE specifications, so for the IAB-MT FRC’s a similar designation has been given where the equivalent to the BS FRC G-FR1-A1-1 for the IAB-MT is G-FR1-A1-21. This numbering scheme can be changed if an alternative is deemed more suitable.
1.2	IAB-MT Rx dynamic range
There is currently no agreement on FR1 IAB-MT dynamic range.
It has been agreed (R4-2002483) that there will be no Rx dynamic range requirement for FR2 IAB-MT.
1.3	Updates from RAN4#96e
The following updates have been made based on the agreements made and comments received during RAN4#96.
· 15kHz SCS is not needed as not defined for current TDD bands
· The SCS definition is simplified so many parameters can be defined in the conformance stage. This has been documented and the simplified IAB-MT SCS captured.
· Correction to FR1 60kHz sensitivity levels.
· The decisions of Dynamic Range have been added.
2 TP to TR 38.809 v0.2.0
--- Start of changes ---
1 [bookmark: _Toc13080115][bookmark: _Toc18916145]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]	3GPP TS 38.104: “NR; Base Station (BS) radio transmission and reception”
[3]	3GPP TS 38.101-1: “NR User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”
[4]	3GPP TS 38.101-2: “NR User Equipment (UE) radio transmission and reception: Part 2: Range 2 Standalone” 
[5]	3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios "
[6]	3GPP TS 38.141-2: "NR; Base Station (BS) conformance testing; Part 2: Radiated conformance testing".


--- Next change ---
[bookmark: _Toc13080237][bookmark: _Toc18916173][bookmark: _Toc39763631]8.2	Reference sensitivity level
Detailed structure of the subclause is TBD.
8.2.1	IAB-DU Reference sensitivity
The IAB-DU conducted reference sensitivity requirement is the same as the BS conducted sensitivity requirement.
8.2.2	IAB-MT Reference sensitivity
The IAB-MT uses similar assumptions for antenna architecture and gain as the IAB-DU, it is also assumed that the front end HW is similar and has the same NF. 
As such the IAB-MT reference sensitivity will be derived using the same assumptions as the BS. The IAB-MT sensitivity is given by:

	
Where:
-	BW is the maximum transmission bandwidth for the FRC
-	NF is the noise figure
-	IM is the implementation margin.
-	SNR is the SNR value for which we reach 95% throughput. Each company provided simulation results, and average will be done for each BW.
The NF and the IM margin are hardware dependent and taken from the BS:
NF = 5dB for wide area IAB-MT and 13dB for local area IAB-MT
IM is 2dB
As the IAB-MT operated on the DL the FRC’s and the associated SNR requirements must be based on the UE FRCs. There are many more FRC’s for the UE for each of the channel BW’s however it is sufficient to specify a limited number of FRC’s in the same way as the BS. For each BS FRC there is a UE FRC of the same transmission BW and hence these can be used for the IAB-MT as shown in table 8.2.2-1.
The UE FRC definition is more complex than the BS and includes some parameters which require communication between eth UE and the BS test emulator. The method for conformance for the IAB-MT has not yet been agreed and hence the definition of the FRC is simplified in order to avoid any test implications. As such we keep the MCS, PRB allocation, SCS and CHBW information in FRC for core requirements; further discuss other detailed parameters in conformance phase
In addition for the current IAB FR1 bands only TDD are specified so there is no need for 15kHz SCS at this release.
Table 8.2.2-1: FRC’s for the FR1 IAB-MT 
	BS Reference channel
	equivalent UE reference channel (TS 38.101-1 [3], Annex A3.3)

	
	

	G-FR1-A1-2
	Table A.3.3.2-2, 5MHz CBW

	G-FR1-A1-3
	Table A.3.3.2-3, 10MHz CBW

	
	

	G-FR1-A1-5
	Table A.3.3.2-2, 20MHz CBW

	G-FR1-A1-6
	Table A.3.3.2-3, 20MHz CBW



The SNR for the BS varies between -0.8dB to -1.2dB for each of the BS FRC’s, however the UE uses a figure of -1dB for all FRC’s. As the SNR is dependent on the modulation the UE figure is used.
Applying these number to the equation gives:
Table 8.2.2-2: NR Wide Area IAB-MT reference sensitivity levels
	IAB-MT channel bandwidth (MHz) 
	Sub-carrier spacing (kHz)
	Reference measurement channel
Ref TS 38.101-1  [3] Annex A
	signal BW
	IM
	SNR
	NF
	IAB-MT reference sensitivity power level

	
	
	
	MHz
	dB
	dB
	dB
	dBm

	
	
	
	
	

	

	

	


	10, 15 
	30
	Table A.3.3.2-2, 5MHz CBW
	3.96
	2
	-1
	5
	-102.0

	10, 15
	60
	Table A.3.3.2-3, 10MHz CBW
	7.92
	2
	-1
	5
	-99.0

	
	
	
	

	

	

	

	


	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	Table A.3.3.2-2, 20MHz CBW 
	18.36
	2
	-1
	5
	-95.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	Table A.3.3.2-3, 20MHz CBW 
	17.28
	2
	-1
	5
	-95.6



Table 8.2.2-3: NR Local Area IAB-MT reference sensitivity levels
	IAB-MT channel bandwidth (MHz) 
	Sub-carrier spacing (kHz)
	Reference measurement channel
Ref TS 38.101-1 [3] Annex A
	signal BW
	IM
	SNR
	NF
	IAB-MT reference sensitivity power level

	
	
	
	MHz
	dB
	dB
	dB
	dBm

	
	
	
	
	
	
	
	


	10, 15 
	30
	Table A.3.3.2-2, 5MHz CBW
	3.96
	2
	-1
	13
	-94.0

	10, 15
	60
	Table A.3.3.2-3, 10MHz CBW
	8.92
	2
	-1
	13
	-91.0

	
	
	
	
	
	
	
	

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	Table A.3.3.2-2, 20MHz CBW 
	18.36
	2
	-1
	13
	-87.4

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	Table A.3.3.2-3, 20MHz CBW 
	17.28
	2
	-1
	13
	-87.6



The simplified FRCs are defined as follows:
[bookmark: _Ref43894658]Table 8.2.2-4: FRC parameters for FR1 reference sensitivity level for IAB-MT.
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13]Reference channel
	G-FR1-A1-22
	G-FR1-A1-23
	G-FR1-A1-25
	G-FR1-A1-26

	Subcarrier spacing (kHz)
	30
	60
	30
	60

	Allocated resource blocks
	11
	11
	51
	24

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3

	[bookmark: _Hlk499884117]NOTE 1:   DL-DMRS-config-type = 1 with DL-DMRS-max-len = 1, DL-DMRS-add-pos = pos2 with = 2, = 6 and 9 as per Table 7.4.1.1.2-3 of TS 38.211 [3].
NOTE 2:   MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity



[bookmark: _Toc13080240][bookmark: _Toc18916174][bookmark: _Toc39763632]8.3	Dynamic range
Detailed structure of the subclause is TBD.
The IAB-DU receiver dynamic range requirement is the same as the BS.
There is no IAB-MT receiver dynamic range requirement.
--- Next change ---
[bookmark: _Toc39763651]10.2	OTA sensitivity
Detailed structure of the subclause is TBD.
10.2.1	IAB-DU OTA sensitivity
The IAB-DU OTA sensitivity for IAB-DU type 1-H and 1-O is the same as the BS.
There is no OTA sensitivity requirement for IAB-DU type 2-O.
10.2.2	IAB-MT OTA sensitivity
As with the conducted reference sensitivity requirements as the IAB-MT antenna and receiver front end is similar to the BS the BS OTA sensitivity requirement is derived using the same assumptions as the BS.
The FR1 OTA sensitivity requirement is declared over a declared RoAoA without any boundaries and is used as both a minimum sensitivity requirement and  reference level for some of the interference requirements (ACS, in-band blocking, oob blocking, colocations blocking, RX IMD) as such the requirement is almost the same  as the BS requirement (with the same declarations required from TS 38.141-2 [6]). However as the IAB-MT receives the DL the FRC’s used are from the UE specification as described in table 8.2.2-1.
There is no OTA sensitivity requirement for IAB-MT type 2-O.
[bookmark: _Toc13080414][bookmark: _Toc18916193][bookmark: _Toc39763652]10.3	OTA reference sensitivity level
Detailed structure of the subclause is TBD.
10.3.1	IAB-DU OTA reference sensitivity
The IAB-DU OTA sensitivity for IAB-DU type 1-H, 2-O and 2-O is the same as the BS.
10.3.2	IAB-MT OTA reference sensitivity
10.3.2.1	FR1
The IAB-MT antenna and front end is similar to that of a BS so the OTA reference sensitivity requirements will be based upon the same assumptions as the BS. As with the other IAB-MT sensitivity requirements however the FRC’s and the associated SNR requirement will be taken from the UE. The UE FRC’s will be of the same signal BW as the associated BS FRC’s for the requirement.
The FR1 OTA reference sensitivity level is calculated based on the required equivalent passive antenna gain if a receiver were to meet the conducted reference sensitivity requirements and cover a declared OTA reference sensitivity RoAoA (see TS 38.141-2 [6]).
The FR1 IAB-MT reference sensitivity therefore uses the same set of declarations as the BS, however the calculation is modified to correspond to the DL FRC’s and their associated SNR values. The OTA reference sensitivities are hence offset from the conducted reference sensitivity values given in tables 8.2.2-1 and 8.2.2-2 as shown in tables 10.3.2.1-1 and 10.3.2.1-2.
Table 10.3.2-1: Wide Area IAB-MT reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
Ref TS 38.101-1 [3] Annex A
	OTA reference sensitivity level, EISREFSENS
(dBm)

	
	
	
	

	10, 15 
	30
	Table A.3.3.2-2, 5MHz CBW
	-102.0 - ΔOTAREFSENS

	10, 15
	60
	Table A.3.3.2-3, 10MHz CBW
	-99.0 - ΔOTAREFSENS

	
	
	
	

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	Table A.3.3.2-2, 20MHz CBW 
	-95.4 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	Table A.3.3.2-3, 20MHz CBW 
	-95.6 - ΔOTAREFSENS



Table 10.3.2-2: Local Area IAB-MT reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
Ref TS 38.101-1 [3] Annex A
	 OTA reference sensitivity level, EISREFSENS
(dBm)

	
	
	
	

	10, 15 
	30
	Table A.3.3.2-2, 5MHz CBW
	-94.0 - ΔOTAREFSENS

	10, 15
	60
	Table A.3.3.2-3, 10MHz CBW
	-91.0 - ΔOTAREFSENS

	
	
	
	

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	Table A.3.3.2-2, 20MHz CBW 
	-87.4 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	Table A.3.3.2-3, 20MHz CBW 
	-87.6 - ΔOTAREFSENS



The FRCs are the same as those defined for conducted reference sensitivity in sub-clause 8.2.2.
10.3.2.1	FR2
The FR2 IAB-MT antenna and front end is similar to that of a BS so the OTA reference sensitivity requirements will be based upon the same assumptions as the BS.
The BS FR2 OTA reference sensitivity level is based on a declared EIS value within a specified range, the range is calculated based on the useful range of antenna gains expected for the BS class. And is calculated as follows:
Hence for a wide area BS

	
Where: BW is the noise BW of the FRC, NF is the noise figure, IM is implantation margin not related to antenna array, SNR is the required SNR for demodulation and G is the antenna gain and RF losses.
The expected gain range is the same as the BS, however as there is no medium range IAB-MT the local area gain range is expanded to cover the medium range also:
Table 10.3.2.1-1: G assumptions for calculating FR2 WA and LA OTA REFSENS range
	IAB-MT class
	G

	
	30 GHz 
(24.25 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)

	WA
	10 to 33 dBi
	12 to 35 dBi

	LA
	0 to 28 dBi
	2 to 30 dBi



The FRC’s and the associated SNR values are also based on the Dl values used for the UE. There are UE FRC’s defined which have the same signal BW as the BS FRC’s as shown un table 10.3.2.1-2
Figure 10.3.2.1-2 FR2 equivalent IAB-MT FRC’s
	BS Reference channel
	equivalent UE reference channel (TS 38.101-2, Annex A3.3)

	G-FR2-A1-1
	Table A.3.3.2-1, 50MHz CBW

	G-FR2-A1-2
	Table A.3.3.2-2, 50MHz CBW

	G-FR2-A1-3
	Table A.3.3.2-3, 100MHz CBW



The SNR for the BS FRCs range from -1.1 to -1.2 dB , the UE SNR assumption is -1dB, however as the declaration ranges and declared values are rounded to integer values this makes no difference to the final range. As such the FR2 IAB-MT range is the same as the BS, as follows:
For Wide Area IAB-MT, EISREFSENS_50M is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.
For Local Area IAB-MT, EISREFSENS_50M is an integer value in the range -86 to -114 dBm. The specific value is declared by the vendor.
[bookmark: _Ref43895291]The FR2 IAB-MT FRC definitions in the core specification in a similar way to the FR1 RFCs as explained in subclause 8.2.2. The simplified FR2 FRCs are defined as follows:
Table 10.3.2.1-3: FRC parameters for FR2 reference sensitivity level for IAB-MT.
	Reference channel
	G-FR2-A1-21
	G-FR2-A1-22
	G-FR2-A1-23

	Subcarrier spacing (kHz)
	60
	120
	120

	Allocated resource blocks
	66
	32
	66

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9

	Modulation
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3

	NOTE 1:   DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos2 with l0 = 2, l = 6 and 9 as per Table 7.4.1.1.2-3 of TS 38.211 [3].
NOTE 2:   MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size.
	



[bookmark: _Toc13080418][bookmark: _Toc18916194][bookmark: _Toc39763653]10.4	OTA Dynamic range
Detailed structure of the subclause is TBD.
The IAB-DU receiver dynamic range requirement is the same as the BS.
There is no IAB-MT receiver dynamic range requirement.

--- End of changes ---
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