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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
During RAN4#97e, WF for manufacturer declarations, test models and configurations including Rx FRC was approved for further study, therefore in this contribution, we want to share some initial considerations on test model perspective.
Firstly of all, since in-band/guard band NB-IoT is not supported for AAS based architecture, therefore NB-IoT should be removed from IAB-DU as IAB-DU only support IAB-DU 1-H and 1-O which is AAS based architecture. 
Proposal 1: to remove in-band NB-IoT  from test model for IAB-DU 1-H and 1-O.
Secondly,  in order to avoid the cross link interference between IAB-DU and IAB-MT, therefore we think the same TDD DL-UL pattern should be applied for both IAB-DU and IAB-MT.
Proposal 2:  apply the same TDD DL-UL pattern for IAB-DU and IAB-MT.
Thirdly, test model for BS conformance testing might be not applicable for IAB-MT, since the testing purpose might be different. In the following Table 1 and Table 2, we give some initial analysis on how to define test models for IAB-MT.
Table 1. applicability of  FR1 BS test model for FR1 IAB-MT
	Test model
	Description 
	Applicability for IAB-MT

	NR-FR1-TM1.1
	QPSK without power boosting or deboosting, full bandwidth allocation
	Yes

	NR-FR1-TM1.2
	With power boosting and deboosting for UEM and ACLR requirements
	No, for IAB-MT, it’s not necessary to consider power boosting and power deboosting interleaved PRB allocation

	NR-FR1-TM2
	64QAM with min output power, to test lowest power to meet 64QAM EVM requirement, single PRB
	Wait for IAB-MT dynamic range requirement

	NR-FR1-TM2a
	256QAM with min output power, to test lowest power to meet 256QAM EVM requirement, single PRB
	Wait for IAB-MT dynamic range requirement

	NR-FR1-TM3.1
	64QAM with max output power, test 64QAM EVM requirement, full PRB
	Yes, it could be applied for IAB-MT

	NR-FR1-TM3.1a
	256QAM with max output power, test 256QAM EVM requirement, full PRB
	Yes, it could be applied for IAB-MT,
MPR is up to declaration 

	NR-FR1-TM3.2
	16QAM with max output power, test 16QAM EVM requirement with 16QAM power deboosted
	Need to revised, power deboosted is not needed

	NR-FR1-TM3.3
	QPSK with max output power, test QPSK EVM requirement with QPSK power deboosted
	Need to revised, power deboosted is not needed



Table 2. applicability of  FR2 BS test model for FR2 IAB-MT
	Test model
	Description 
	Applicability for IAB-MT

	NR-FR2-TM1.1
	QPSK without power boosting or deboosting, full bandwidth allocation
	Yes

	NR-FR2-TM2
	QPSK or 16QAM or 64QAM with min output power, to test lowest power to meet EVM requirement, single PRB
	Wait for IAB-MT dynamic range requirement

	NR-FR2-TM2a
	256QAM with min output power, to test lowest power to meet EVM requirement, single PRB
	No, only DL 256QAM is supported in Rel-16.

	NR-FR2-TM3.1
	QPSK or 16QAM or 64QAM with max output power, test EVM requirement, full PRB
	Yes

	NR-FR2-TM3.1a
	256QAM with max output power, to test  EVM requirement, full PRB
	No, only DL 256QAM is supported in Rel-16.


In addition, for DL IAB-DU test mode, both PDCCH and PDSCH channel are considered, SSB are not considered as sync information between IAB-DU and test equipment could be guaranteed by 10MHz sync cable.
For IAB-MT, as PUCCH, SRS, PUSCH channels are within the scope for consideration of IAB-MT test mode, however  SRS is not mainly used for uplink condition estimation or uplink beam management , therefore we think SRS signal for IAB-MT might be not needed. 
In addition, in the following section,  we shared some initial considerations for detailed structure of IAB test model section for FR1 as example.
2. Text Proposal

[bookmark: OLE_LINK1]--------------------------------------------------Start of TP------------------------------------------------------
[bookmark: _Toc53182354][bookmark: _Toc29809656][bookmark: _Toc45884331][bookmark: _Toc37272085][bookmark: _Toc21099858][bookmark: _Toc36645031][bookmark: _Toc58860095][bookmark: _Toc61182220]4.9.2	Test models
[bookmark: _Toc61182221][bookmark: _Toc29809657][bookmark: _Toc21099859][bookmark: _Toc36645032][bookmark: _Toc53182355][bookmark: _Toc37272086][bookmark: _Toc45884332][bookmark: _Toc58860096]4.9.2.1	General
The following clauses will describe the FR1 IAB test models needed for IAB-DU and IAB-MT. Note that the IAB test models are also applicable to IAB type 1-O conformance testing in TS 38.XXX-2 [3].
The following general parameters are used by all NR test models:
-	Duration is 1 radio frame (10 ms) for FDD and 2 radio frames for TDD (20 ms)
-	The slots are numbered 0 to 102µ – 1 where µ is the numerology corresponding to the subcarrier spacing
-	NRB is the maximum transmission bandwidth configuration seen in table 5.3.2-1 in TS 38.104 [2].
-	Normal CP
-	Virtual resource blocks of localized type
For FR1 IAB, test models are derived based on the uplink/downlink configuration as shown in the table 4.9.2.1-1 using information element TDD-UL-DL-ConfigCommon as defined in TS 38.331 [19].
Table 4.9.2.1-1: Configurations of TDD for IAB type 1-H test models
	Field name
	Value 

	referenceSubcarrierSpacing (kHz)
	15
	30
	60

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	5 
	5
	5

	nrofDownlinkSlots
	3
	7
	14

	nrofDownlinkSymbols
	10
	6
	12

	nrofUplinkSlots
	1
	2
	4

	nrofUplinkSymbols
	2
	4
	8



[bookmark: _Toc58860097][bookmark: _Toc29809658][bookmark: _Toc53182356][bookmark: _Toc45884333][bookmark: _Toc36645033][bookmark: _Toc61182222][bookmark: _Toc21099860][bookmark: _Toc37272087]4.9.2.2	FR1 IAB-DU test models
The set-up of physical channels for transmitter tests shall be according to one of the NR FR1 test models (NR-FR1‑TM) below. A reference to the applicable test model is made within each test.
Common physical channel parameters for all NR FR1 test models are specified in the following tables: table 4.9.2.2-1 for PDCCH, table 4.9.2.2-2 and table 4.9.2.2-3 for PDSCH. Specific physical channel parameters for NR FR1 test models are described in clauses 4.9.2.2.1 to 4.9.2.2.8.
Table 4.9.2.2-1: Common physical channel parameters for PDCCH for IAB-DU type 1-H test models
	Parameter
	Value

	# of symbols used for control channel
	2

	Starting symbol number for control channel
	0

	# of CCEs allocated to PDCCH 
	1

	Starting RB location for PDCCH
	0

	# of available REGs
	6

	Aggregation level
	1

	# of RBs not allocated for PDCCH in each symbol
	NRB – 3

	Ratio of PDCCH EPRE to DM-RS EPRE
	0 dB

	Boosting level of control channel
	0 dB



Table 4.9.2.2-2: Common physical channel parameters for PDSCH for IAB-DU type 1-H test models
	Parameter
	Value

	Mapping type
	PDSCH mapping type A

	dmrs-TypeA-Position for the first DM-RS symbol
	pos2

	dmrs-AdditionalPosition for additional DM-RS symbol(s)
	1

	dmrs-Type for comb pattern
	Configuration type 1

	maxLength
	1

	Ratio of PDSCH EPRE to DM-RS EPRE
	0 dB



Table 4.9.2.2-3: Common physical channel parameters for PDSCH by RNTI for IAB-DU type 1-H test models
	Parameter
	Value

	PDSCH 

	Starting symbol
	0

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	PDSCH 

	Starting symbol
	0

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	PDSCH 

	Starting symbol
	2

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	Starting PRB location
	0

	Number of PRBs
	3



[bookmark: _Toc37272088][bookmark: _Toc21099861][bookmark: _Toc53182357][bookmark: _Toc61182223][bookmark: _Toc45884334][bookmark: _Toc36645034][bookmark: _Toc58860098][bookmark: _Toc29809659]4.9.2.2.1	FR1 IAB-DU test model 1.1 (NR-FR1-TM1.1)
This model shall be used for tests on:
-	BS output power
-	Transmit ON/OFF power
-	TAE
-	Unwanted emissions
-	Occupied bandwidth
-	ACLR
-	Operating band unwanted emissions
-	Transmitter spurious emissions
-	Transmitter intermodulation
-	Receiver spurious emissions
Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR1-TM1.1 are defined in table 4.9.2.2.1-1.
[bookmark: _Hlk497144372]Table 4.9.2.2.1-1: Specific physical channel parameters of NR-FR1-TM1.1
	Parameter
	Value

	# of PRBs PDSCH 
	NRB - 3

	Modulation PDSCH 
	QPSK

	Starting RB location of PDSCH 
	3

	Modulation of PDSCH 
	QPSK

	Starting RB location of PDSCH 
	0



[bookmark: _Toc37272089][bookmark: _Toc61182224][bookmark: _Toc45884335][bookmark: _Toc58860099][bookmark: _Toc53182358][bookmark: _Toc36645035][bookmark: _Toc29809660][bookmark: _Toc21099862]4.9.2.2.2	FR1 IAB-DU test model 1.2 (NR-FR1-TM1.2)
This model shall be used for tests on:
-	Unwanted emissions
-	ACLR
-	Operating band unwanted emissions
Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR1-TM1.2 are defined in table 4.9.2.2.2-1.
Table 4.9.2.2.2-1: Specific physical channel parameters of NR-FR1-TM1.2
	Parameter
	Value

	Target percent of QPSK PDSCH PRBs boosted 
	x=40%

	# of QPSK PDSCH RBGs which are boosted
	 , where P is determined from table 5.1.2.2.1-1 from TS 38.214 [18], configuration 1 column using  as the size of the bandwidth part and 

	Locations of PDSCH RBGs which are boosted
	  and if , 1, 3, …, 

	Level of boosting (dB) 
	3

	# of QPSK PDSCH PRBs which are deboosted
	

	Locations of PDSCH RBGs which are deboosted 
	
Starting at RB#3 and excluding PRBs of RBGs which are boosted 


	Level of deboosting (dB)
	

	Modulation of PDSCH PRBs with 
	QPSK



[bookmark: _Toc29809661][bookmark: _Toc58860100][bookmark: _Toc53182359][bookmark: _Toc21099863][bookmark: _Toc61182225][bookmark: _Toc37272090][bookmark: _Toc45884336][bookmark: _Toc36645036]4.9.2.2.3	FR1 IAB-DU test model 2 (NR-FR1-TM2)
This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)
-	EVM of single 64QAM PRB allocation (at min power)
-	Frequency error (at min power)
Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR1-TM2 are defined in table 4.9.2.2.3-1.
Table 4.9.2.2.3-1: Specific physical channel parameters of NR-FR1-TM2
	Parameter
	Value

	# of 64QAM PDSCH PRBs 
	1

	Level of boosting (dB) 
	0

	Location of 64QAM PRB
	
	Slot
	RB
	n

	3n
	0
	

	3n+1
	
	

	3n+2
	
	




	# of PDSCH PRBs which are not allocated
	



[bookmark: _Toc45884337][bookmark: _Toc21099864][bookmark: _Toc53182360][bookmark: _Toc36645037][bookmark: _Toc37272091][bookmark: _Toc58860101][bookmark: _Toc29809662][bookmark: _Toc61182226]4.9.2.2.4	FR1 IAB-DU test model 2a (NR-FR1-TM2a)
This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)
-	EVM of single 256QAM PRB allocation (at min power)
-	Frequency error (at min power)
[bookmark: _Toc29809663][bookmark: _Toc21099865]Common physical channel parameters are defined in clause 4.9.2.2. Physical channel parameters and numbers of the allocated PRB are defined in table 4.9.2.2.3-1 with all 64QAM PDSCH PRBs replaced by 256QAM PDSCH PRBs.
[bookmark: _Toc61182227][bookmark: _Toc58860102][bookmark: _Toc36645038][bookmark: _Toc45884338][bookmark: _Toc53182361][bookmark: _Toc37272092]4.9.2.2.5	FR1 IAB-DU test model 3.1 (NR-FR1-TM3.1)
This model shall be used for tests on:
-	Output power dynamics
-	Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all 64QAM PRBs allocated)
-	Transmitted signal quality
-	Frequency error
-	EVM for 64QAM modulation (at max power)
NOTE:	EVM shall be evaluated over PDSCH allocated PRBs with  and 
[bookmark: _Toc21099866][bookmark: _Toc29809664]Common physical channel parameters are defined in clause 4.9.2.2. Physical channel parameters are defined in table 4.9.2.2.1-1 with all QPSK PDSCH PRBs replaced by 64QAM PDSCH PRBs.
[bookmark: _Toc37272093][bookmark: _Toc36645039][bookmark: _Toc45884339][bookmark: _Toc53182362][bookmark: _Toc61182228][bookmark: _Toc58860103]4.9.2.2.6	FR1 IAB-DU test model 3.1a (NR-FR1-TM3.1a)
This model shall be used for tests on:
-	Output power dynamics
-	Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all 256QAM PRBs allocated)
-	Transmitted signal quality
-	Frequency error
-	EVM for 256QAM modulation (at max power)
NOTE:	EVM shall be evaluated over PDSCH allocated PRBs with  and 
[bookmark: _Toc21099867][bookmark: _Toc29809665]Common physical channel parameters are defined in clause 4.9.2.2. Physical channel parameters are defined in table 4.9.2.2.1-1 with all QPSK PDSCH PRBs replaced by 256QAM PDSCH PRBs.
[bookmark: _Toc53182363][bookmark: _Toc36645040][bookmark: _Toc45884340][bookmark: _Toc37272094][bookmark: _Toc58860104][bookmark: _Toc61182229]4.9.2.2.7	FR1 IAB-DU test model 3.2 (NR-FR1-TM3.2)
This model shall be used for tests on:
-	Transmitted signal quality
-	Frequency error
-	EVM for 16QAM modulation
Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR1-TM3.2 are defined in table 4.9.2.2.7-1.
Table 4.9.2.2.7-1: Specific physical channel parameters of NR-FR1-TM3.2
	Parameter
	Value

	Target percent of 16QAM PDSCH PRBs deboosted 
	x = 60%

	# of 16QAM PDSCH RBGs within a slot for which EVM is measured
	, where P is determined from table 5.1.2.2.1-1 from TS 38.214 [18], configuration 1 column using  as the size of the bandwidth part and  

	Locations of 16QAM RBGs which are deboosted
	  and if , 1, 3, …,

	Level of deboosting (dB) 
	-3

	
# of QPSK PDSCH PRBs within a slot for which EVM is not measured (used for power balancing only)
	

	Locations of PDSCH RBGs which are boosted 
	Starting at RB#3 and excluding PRBs of RBGs which are deboosted 


	Level of boosting (dB)
	

	Modulation of PDSCH PRBs with  for which EVM is not measured
	QPSK



[bookmark: _Toc45884341][bookmark: _Toc53182364][bookmark: _Toc37272095][bookmark: _Toc21099868][bookmark: _Toc36645041][bookmark: _Toc61182230][bookmark: _Toc58860105][bookmark: _Toc29809666]4.9.2.2.8	FR1 IAB-DU test model 3.3 (NR-FR1-TM3.3)
This model shall be used for tests on:
-	Transmitted signal quality
-	Frequency error
-	EVM for QPSK modulation
Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR1-TM3.3 are defined in table 4.9.2.2.8-1.
Table 4.9.2.2.8-1: Specific physical channel parameters of NR-FR1-TM3.3
	Parameter
	Value

	Target percent of QPSK PDSCH PRBs deboosted
	x = 50 %

	# of QPSK PDSCH RBGs within a slot for which EVM is measured
	, where P is determined from table 5.1.2.2.1-1 from TS 38.214 [18], configuration 1 column using  as the size of the bandwidth part and  

	Level of deboosting (dB) 
	-6

	Locations of QPSK RBGs which are deboosted
	  and if , 1, 3, …,

	Level of deboosting (dB) 
	-6

	# of QPSK PDSCH PRBs within a slot for which EVM is not measured (used for power balancing only)
	

	Locations of QPSK RBGs for power balancing
	Starting at RB#3 and excluding PRBs of RBGs which are deboosted 


	Level of boosting (dB)
	

	Modulation of PDSCH PRBs with  for which EVM is not measured
	QPSK



[bookmark: _Toc53182366][bookmark: _Toc21099869][bookmark: _Toc45884343][bookmark: _Toc61182232][bookmark: _Toc37272097][bookmark: _Toc36645043][bookmark: _Toc29809667][bookmark: _Toc58860107]4.9.2.3	Data content of Physical channels and Signals for IAB-DU-FR1-TM
Randomisation of the data content is obtained by utilizing a PN sequence generator and the length-31 Gold sequence scrambling of TS 38.211 [17], clause 5.2.1 which is invoked by all physical channels prior to modulation and mapping to the RE grid. 
Initialization of the scrambler and RE-mappers as defined in TS 38.211 [17] use the following additional parameters:
-	 for the lowest configured carrier, for the 2nd lowest configured carrier,…,  for the nth configured carrier
-	Antenna ports starting with 2000 for PDCCH
-	q = 0 (single code word)
For NR-FR1-TM1.1 when used for TAE requirement of two layers MIMO transmission
-	Rank 2, two layers, no precoding
-	Antenna ports starting with 1000 and 1001 for PDSCH
Otherwise
-	Rank 1, single layer
-	Antenna port starting with 1000 for PDSCH
-	Rank 1, single layer (except for TAE requirement of 2 layer MIMO transmission)
[bookmark: _Toc45884344][bookmark: _Toc21099870][bookmark: _Toc37272098][bookmark: _Toc58860108][bookmark: _Toc53182367][bookmark: _Toc61182233][bookmark: _Toc36645044][bookmark: _Toc29809668]4.9.2.3.1	PDCCH
-	
-	PDCCH modulation to be QPSK as described in TS 38.211 [17], clause 5.1.3
-	For each slot the required amount of bits for all PDCCHs is as follows: 1(# of PDCCH) * 1(# of CCE per PDCCH) * 6(REG per CCE) * 9(data RE per REG) * 2(bits per RE) with these parameters according to the NR-FR1-TM definitions in clause 4.9.2.2
[bookmark: _Hlk34210137]-	Generate this amount of bits from the output of the PN23 sequence generator [23].  The PN sequence generator is initialized with a starting seed of "all ones" in the first allocated slot of each frame. The PN sequence is continuous over the slot boundaries.
-	1 CCE shall be according to TS 38.211 [17], clause 7.3.2 using non-interleaved CCE-to-REG mapping. PDCCH occupies the first 2 symbols for 6 resource-element groups, where a resource element group equals one resource block during one OFDM symbol.
-	Perform PDCCH scrambling according to TS 38.211 [17], clause 7.3.2.3
-	 in DM-RS sequence generation in TS 38.211 [17], clause 7.4.1.3
-	 in scrambling sequence generation in TS 38.211 [17], clause 7.3.2.3
-	Perform mapping to REs according to TS 38.211 [17], clause 7.3.2.5.
[bookmark: _Toc58860109][bookmark: _Toc61182234][bookmark: _Toc45884345][bookmark: _Toc36645045][bookmark: _Toc29809669][bookmark: _Toc21099871][bookmark: _Toc53182368][bookmark: _Toc37272099]4.9.2.3.2	PDSCH
-	Generate the required amount of bits from the output of the PN23 sequence generator [23]. The PN sequence generator is initialized with a starting seed of "all ones" in the first allocated slot of each frame. The PN sequence is continuous over the slot boundaries.
-	NR-FR1-TMs utilize 1, 2 or 3 user PDSCH transmissions distinguished by . For each NR-FR1-TM, PRBs are mapped to user () as follows:
Table 4.9.2.3.2-1: Mapping of PRBs to [image: ] for NR-FR1-TM
	Test model
	[image: ]
	Number of users

	NR-FR1-TM1.1
	2 for PRBs located in PRB#0-2
0 for remaining PRBs
	2

	NR-FR1-TM1.2
	0 for boosted PRBs
1 for de-boosted PRBs
2 for PRBs located in PRB#0-2
	3

	NR-FR1-TM2
	2 for all PRBs
	1

	NR-FR1-TM2a
	2 for all PRBs
	1

	NR-FR1-TM3.1
	2 for PRBs located in PRB#0-2
0 for remaining PRBs
	2

	NR-FR1-TM3.1a
	2 for PRBs located in PRB#0-2
0 for remaining PRBs
	2

	NR-FR1-TM3.2
	0 for QPSK PRBs
1 for 16QAM PRBs
2 for PRBs located in PRB#0-2
	3

	NR-FR1-TM3.3
	0 for QPSK PRBs for which EVM is not measured
1 for QPSK PRBs for which EVM is measured
2 for PRBs located in PRB#0-2
	3



-	Perform user specific scrambling according to TS 38.211 [17], clause 7.3.1.1.
-	Perform modulation of the scrambled bits with the modulation scheme defined for each user according to TS 38.211 [17], clause 7.3.1.1
-	





-	Perform mapping of the complex-valued symbols to layer according to TS 38.211 [17], clause 7.3.1.3.   Complex-valued modulation symbols  for codeword  shall be mapped onto the layers ,  where  is equal to number of layers.
[bookmark: _Hlk525485814]-	Perform PDSCH mapping according to TS 38.211 [17] using parameters listed in table 4.9.2.2-3.
-	PDSCH resource allocation according to TS 38.214 [18] as following;
-	NR-FR1-TM1.1, NR-FR1-TM3.1, NR-FR1-TM3.1a: type 1 for PDSCH with nRNTI = 0 and nRNTI = 2,
-	NR-FR1-TM1.2, NR-FR1-TM3.2, NR-FR1-TM3.3: type 0 for PDSCH with nRNTI = 0 and nRNTI = 1, type 1 for PDSCH with nRNTI = 2,
-	NR-FR1-TM2, NR-FR1-TM2a: type 1 for PDSCH with nRNTI = 2.
-	DM-RS sequence generation according to TS 38.211 [17], clause 7.4.1.1.1 where l is the OFDM symbol number within the slot with the symbols indicated by table 4.9.2.2-3.
-	
-	
-	DM-RS mapping according to TS 38.211 [17], clause 7.4.1.1.2 using parameters listed in table 4.9.2.2-3.

4.9.2.4	FR1 IAB-MT test models

4.9.2.5	Data content of Physical channels and Signals for IAB-MT-FR1-TM
4.9.2.5.1	PUCCH
4.9.2.5.2	PUSCH
--------------------------------------------------End of TP------------------------------------------------------
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