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Introduction
In RAN4#97e, RAN4 had initial discussion on IAB conformance testing and agreed many WFs for next step discussion. Regarding Test Model the agreement is stated as below: 
IAB-MT test models:
IAB-MT tests models will be introduced for UL operation, regarding the detailed parameters need to be included in Test models will be further discussed.
· We will further compare the UE test models (uplink RMC) and BS Test models to narrow down and simplify the necessary information 
Test model WF: 
Test model design takes BS TMs as baseline (regarding the amount of specified details) and further discussion is concentrates on what, if anything, needs to be added from UE test models

This contribution will provide our view on how to configure reference channel for IAB-MT RF requirements based on previous agreement. 
Discussion 
To decide the layer-1 related configuration for IAB-MT, we can take a review on the dedicated PHY design for IAB-MT. Within Rel-15 the RAN1 study on IAB focus on initial access, random access, mechanism to support inter-node discovery, resource between intra MT and DU interface and timing. It is not anticipated to verify RF requirement together with the function of mobility and resource collision between MT and DU. Consequently, all these updates should not have explicitly impact on RF conformance testing configuration. It’s assumed the layer-1 related parameters for IAB-MT can be configured referring existing BS and UE parameters. And for IAB-MT PUSCH+DMRS should be enough to TM design for requirement should be by verified by external measurement equipment. Based on these observations, more detail on consideration and suggestion on test model design is provided in follows discussion.
Observation 1: PHY layer update on IAB should have no impact on conformance testing parameters
Observation 2: PDSCH+DMRS should be enough for TM design on IAB-MT

Besides physical channel and RS related parameters, the TDD configuration is the other fundamental factor for testing. The TDD configuration is provided dedicatedly for both UE receiver and transmitter requirements as UMC and DMC as table 1. Both TX and RX RF requirements can be verified based on fixed TDD UL and DL configuration to avoid redundant testing on each TDD configuration. 
Table 1: TDD UL-DL configuration defined for UE RF conformance testing
	Parameter
	UE FR1 TX/RX
	Patten 1:UE FR2 TX
	UE FR2 RX

	
	SCS 15 kHz (µ=0)
	SCS 30 kHz (µ=1)
	SCS 60 kHz (µ=2)
	SCS 60 kHz (µ=2)
	SCS 120 kHz (µ=3)
	SCS 60 kHz (µ=2)
	SCS 120kHz (µ=3)

	UL-DL configuration
	dl-UL-TransmissionPeriodicity
	5 ms
	5 ms
	5 ms
	2 ms
	2 ms
	1.25 ms
	0.625 ms

	
	nrofDownlinkSlots
	3
	7
	14
	3
	7
	3
	3

	
	nrofDownlinkSymbols
	10
	6
	12
	4
	12
	4
	10

	
	nrofUplinkSlot
	1
	2
	4
	4
	8
	1
	1

	
	nrofUplinkSymbols
	2
	4
	8
	0
	0
	4
	2



While for gNB side TDD configuration is specified in Test Model as general part for RF requirements which are not basis by metric of throughput. For RF requirement basis by metric of throughput the requirement for BS is defined agnostic to TDD configuration to avoid the additional effort for conformance testing purpose only. 
Table 2: TDD UL-DL configuration defined for BS RF conformance testing
	Parameter
	BS FR1 TX
	Patten 2: BS FR2 TX

	
	SCS 15 kHz (µ=0)
	SCS 30 kHz (µ=1)
	SCS 60 kHz (µ=2)
	SCS 60 kHz (µ=2)
	SCS 120 kHz (µ=3)

	UL-DL configuration
	dl-UL-TransmissionPeriodicity
	5 ms
	5 ms
	5 ms
	1.25 
	1.25 

	
	nrofDownlinkSlots
	3
	7
	14
	3
	7

	
	nrofDownlinkSymbols
	10
	6
	12
	10
	6

	
	nrofUplinkSlot
	1
	2
	4
	1
	2

	
	nrofUplinkSymbols
	2
	4
	8
	2
	4



For transmitter side the requirements focus on slots assigned for transmission. For receiver side the requirements only interest in slots configured for reception. Logically the necessity to provide the TDD configuration should be the same for TX and RX side.  However, for receiver RF requirement verified by throughput it is not stated specifically on how and/or through which interface to report and count the throughput to allow conformance testing flexibility. But the TX RF requirements are defined to check the transmitter characteristic to generate wanted signal with allowed unwanted emission level outside assigned channel. All the measurement on transmitted wanted signal would rely on commercialized measurement equipment for which the slots assigned for measurement should be predefined. That should be the reason why TDD configuration is defined for BS TM but absent for BS receiver side. 
Observation 3: For UE the TDD configuration is provided in conformance testing spec for both transmitter and receiver requirement.
Observation 4: For BS the TDD configuration is only predefined in Test model in conformance testing specification. 
Observation 5: For FR1 the UE TDD configuration is the same as TDD configuration defined in BS TM for conformance testing. 

For IAB-MT the factors considered for gNB should be referred to more. Hence it is suggested to follow the BS TDD configuration approach if applicable, i.e. 
· FRC should be defined agnostic to UL-DL configuration for receiver RF requirement.
And existing parameters captured in FRC for IAB-MT receiver part already cover the basic need to derive RF requirement. 
· Apply the BS FR1 TDD UL-DL configuration for IAB-MT FR1 case
Obviously to reuse the TDD UL-DL configuration for IAB-MT will result in there are less UL TX occasion than DL TX. Consequently, to verify the certain requirement during more than one subframe the testing duration will be increased. This can be determined after conclusion on TDD configuration.  

Proposal 1: FRC for receiver requirement verified by throughput will be defined with TDD agnostic way as BS.
Proposal 2: Apply the BS FR1 TDD configuration for IAB-MT FR1 and update the duration accordingly. 

But for FR2 TDD UL-DL configuration it should be pointed that the pattern 2 for BS FR2 may not fulfill the request to verify the total power dynamic range and power control requirement of Local Area IAB-MT as 1 sub-frame is needed but the UL slot# for Pattern 2 is not enough for one contiguous sub-frame(1 ms) duration. 
There are two straightforward solutions as candidate to resolve the problem:
· Solution 1: Modify the core requirement on dynamic range and power control to be checked with 1 UL slot and take BS pattern 2 for IAB-MT FR2
· Solution 2: Define the FR2 TDD pattern as UE pattern 1
Solution 1 will align with BS as much as possible which is also aligned with last meeting agreement. However, this solution will increase the general duration as mentioned previously for FR1 and also have impact on core specification. Hence other proper solution should be not precluded. 
Proposal 3: Determine the BS FR2 TDD configuration for IAB-MT with tradeoff of general duration and impact on core specification. 

Similar as gNB three serious of test models should be considered for IAB-MT. There is still pending on the test condition and procedure to be decided for dynamic range, power control, frequency error and EVM. Hence tentatively it’s assumed that there should be still three serious test models will be defined as below.  
· Serious 1: Full RB allocation for QPSK on TX requirements except dynamic range, relative power tolerance, frequency error and EVM
· Serious 2: Partial/one RB allocation for dynamic range, relative power tolerance , frequency error and EVM 
· Serious 3: Full RB allocation for dynamic range, frequency error and EVM.
[bookmark: _GoBack]Proposal 4: Test model design for IAB-MT will follow the framework as gNB with update based on test condition and procedure to be agreed for requirements with delta compared BS.  
Conclusion 
Firstly the contribution briefly goes through the PHY update for IAB with the conclusion that there is no explicit impact on IAB-MT test parameters discussion. Then the TDD configuration is discussed in detail with the suggestion on the configuration for IAB-MT. At last the general construction of TM for IAB-MT is also provided. But frequency error, power control and dynamic range is still under discussion the detail should be updated accordingly after those issue fixed. And our proposals based on all discussion are summarized as below:
Observation 1: PHY layer update on IAB should have no impact on conformance testing parameters
Observation 2: PDSCH+DMRS should be enough for TM design on IAB-MT
Observation 3: For UE the TDD configuration is provided in conformance testing spec for both transmitter and receiver requirement.
Observation 4: For BS the TDD configuration is only predefined in Test model in conformance testing specification. 
Observation 5: For FR1 the UE TDD configuration is the same as TDD configuration defined in BS TM for conformance testing. 

Proposal 1: FRC for receiver requirements verified by throughput will be defined with TDD agnostic way as BS.
Proposal 2: Apply the BS FR1 TDD configuration for IAB-MT FR1 and update the duration accordingly. 
Proposal 3: Determine the BS FR2 TDD configuration for IAB-MT with tradeoff of general duration and impact on core specification.
Proposal 4: Test model design for IAB-MT will follow the framework as gNB with update based on test condition and procedure to be agreed for requirements with delta compared BS.  
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