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1 Introduction
In RAN4#97e, the WF [1] states the below agreements:
· Using BS test structure to generate the test set-up including test configurations, test models, RF channels

· Test linkage between TE and DUT (IAB-MT) need to be further discussed including what’s the basis information needed, and which part can be left open to implementation.

· Left up to implementation on how L1/L2 is configured for testing

· TS descriptions of environments shall not mandate specific equipment and therefore allow flexibility in connection setup

· As a baseline for further work, it is assumed that IAB-MT measurements take place in the same environment as IAB-DU measurements

· Test equipment MU needs to be considered. Considering this, RAN4 targets to define a common testing framework for IAB-DU and IAB-MT.

· also other impacts to MU due to TE selection can be further discussed.

· Environmental conditions (temperature, humidity etc.) are defined for IAB-MT and IAB-DU aligned with what is specified for base stations.

· It is not mandated that related declared values for IAB-DU and IAB-MT are exactly the same.

In this paper, we present our investigation on how the IAB-MT conducted transmitter test could be defined.
2 Discussion
2.1 General aspects

measurement/connection setup

In the test case procedure description, the connection setup is mentioned for BS type 1-H in Annex D.3. For the measurement/connection setup TS 38.141-1 Annex D gives the generic Test Equipment (TE) and DUT set up guidance with the TAB connector interface in-between. While in UE testing spec, such connection/measurement setup is described in TS 38.508-1 Figure A.3.1.1.1 for TE diagram and section A.3.2 for UE diagram. As the annex D in TS 38.141-1 and Annex A in TS 38.508-1 are both informative, it gives one option to connect the test equipment using the test procedure. 

IAB-MT may be implemented with UE chipset or maybe implemented with BS transceiver platform, it will be beneficial to allow the connection/measurement flexibility so IAB-MT could be tested using either UE test environment or BS test environment, as such, for connection/measurement setup, both BS and UE test connection setup should be allowed. 

Proposal#1: Allow the test measurement/connection setup flexibility in the conducted transmitter test procedure.

Uplink RMC/transmission test model configuration

In TS 38.521-1, the UE uplink RMC is configured by system simulator with pre-configured parameter. In TS 38.141-1, how the test model is configured is not explicitly specified. For the transmitter characteristic test, the additional baseband function to enable the IAB-MT transmission should not be mandatory for IAB-MT for the test purpose, in this way, the use the BS test equipment will be possible. The basic information needed is the test model design which we have provide another companion paper on test model design of IAB-MT.
Proposal#2: In test procedure description, there is no need to describe downlink configuration and how to trigger the IAB-MT uplink transmission. The basic information is the test model of IAB-MT.
Test Tolerance and Derivation of Test Requirements 
The test requirement in the testing specification could be relaxed by considering the additional Test Tolerance (TT) defined. The test tolerance may or may not be the same as the Measurement Uncertainty (MU) defined in clause 4.1.2 in TS 38.141-1 and F.1 defined in TS 38.521-1.  In the case for the regulatory requirement, TT is set to 0 which means the core minimum requirement will apply to the test requirement without relaxation. For the case TT=MU, it is shared risk method defined in ITU-R M.1545. For the case TT< MU, it is further discussed in [2]:

· 
a minimal TT approach (with TT < MU) introduces a fairer method among operators and UE/Chipset Vendor (R5-073326) to manage “borderline bad UEs” 

· Shared Risk (TT = 0): 
· 50% probability to harm the overall system performance ( Risk for Operators, 
· 50% probability that a conformant UE is considered not compliant ( Risk for UE manufactures
· Never Fail a good UE (TT = MU): 
· 97.5% probability to harm the overall system performance ( Risk for Operators, 
· 2.5% probability that a conformant UE is considered not compliant ( Risk for UE manufactures.
· TT < MU: 
· Minimal TT ( more balanced risk among the parties
Though IAB-MT as the network node, the principle of the setting the TT relative to the MU and impact on the equipment and network is the same. In TS 38521-1, the TT is defined in respective test cases. For one example, the UE MOP test case, the TT is specified below:

Table 6.2.1.5-3: Test Tolerance (UE maximum output power)
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	0.7 dB
	1.0 dB
	1.0 dB

	40MHz < BW ≤ 100MHz
	1.0 dB
	1.0 dB
	1.0 dB


While in BS TS 38.141-1, the BS output power TT is defined:

Table 4.1.2.2-1: Maximum Test System uncertainty for transmitter tests
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2 Base Station output power
	±0.7 dB, f ≤ 3 GHz

±1.0 dB, 3 GHz < f ≤ 6 GHz (Note)
	


It can be observed that the UE testing TT is related to the UE BW while the BS TT is BW agnostic.  According to WF[1]:

· Test equipment MU needs to be considered. Considering this, RAN4 targets to define a common testing framework for IAB-DU and IAB-MT.

· also other impacts to MU due to TE selection can be further discussed.

Above agreement implies that the TT definition for IAB-MT will be one table irrespective different test gear would be used. The Test tolerance will be based on the MU and as the MU is based on the BS MU as baseline proposed in another companion paper, the TT should be similar which using the BS TT as the baseline and possible modification would be possible based on test gear vendor input considering the UE test equipment used in the test environments.
Proposal#3:  Use the BS TT as the baseline, further modification to account the UE test equipment should be possible.
2.2 Tx dynamic range
In WF [2], the Tx dynamic range is discussed with following agreement:

Agreement: RAN4 will introduce conformance test cases for dynamic range requirements for both wide-area and local-area IAB-MT classes.
· RAN4 will further discuss the uncertainty impact on the feasibility of introducing test case
For the TX Dynamic Range (DR) requirement, there is no TX power accuracy specified. The power control requirement is relying on the DR requirement which providing the output power adjustability. For the power requirement itself, it is specified in a way that the output power can have power uncertainty due to the gain change in the Tx chain while setting the ΔP. If we specify the power control requirement in the core spec that allow the hardware has Tx output power inaccuracy resulting from the hardware gain change while the DR requirement itself not allowing any inaccuracy, to meet DR requirement the gain change in design should have a margin of power output uncertainty to achieve the requirement DR amount. However, by doing so there is no benefit on the system performance for power control behavior because power control requirement itself allow such DR performance degradation. There is no Tx power dynamic range in UE specification and the hardware capability is covered in the power control requirements. The power control requirement covers the TX power accuracy and stability by different amount dynamic range setting.

Observation-1: Power control requirement rely on TX dynamic range to provide the output power adjustability.

Observation-2: Power control requirement allow the TX output power uncertainty due to the TX gain setting change.

Observation-3: Power control requirement allow the TX output power uncertainty due to the TX gain setting change while not allowing such uncertainty for DR will overdrive the design without benefiting the system performance.

One option to avoid the overdesign is to consider the output power inaccuracy on test point definition in conformance specification. Another option is to modify the TX DR requirement further to consider the output power uncertainty. RAN4 can discuss these two options for TX DR testing. We prefer the option to consider power uncertainty in conformance testing.
Proposal-4: consider the power output inaccuracy due to the TX gain setting change in TX dynamic change test.

2.3 Test case dependency between TX DR and Power control 
In TS 38.151-1, the power control test covers the RB change for the ramp up or ramp down power pattern. This is similar discussion on the PSD change and RB change for the TX DR test point definition. If such ramp up/ramp down power pattern is to be introduced in the IAB-MT test case, it would mean that the power control test case could cover the TX DR case.

Observation-4: Power control test case cover the TX DR case if the similar power pattern as UE test case is introduced.

UE testing procedure seems too complex for IAB-MT so it would be good to simplify the power control testing procedure to align with other IAB-MT TX testing framework. The #of RB used in the test models is the maximum transmission bandwidth and thus it should be discussed that if other test point than full # of RB should be defined for power control requirement, the additional test model should be designed separately for it. Thus the test point definition would be preferably defined for power control and then discuss if it would be possible to cover the TX DR requirements.
Proposal-5: Test model design need to cover the case where less # of RB could be configured for power control testing case.

3 Conclusions

In this contribution, we have provided our view on IAB-MT conducted transmitter test and have below proposal:
Proposal#1: Allow the test measurement/connection setup flexibility in the conducted transmitter test procedure.

Proposal#2: In test procedure description, there is no need to describe downlink configuration and how to trigger the IAB-MT uplink transmission. The basic information is the test model of IAB-MT.
Proposal#3:  Use the BS TT as the baseline, further modification to account the UE test equipment should be possible.
Observation-1: Power control requirement rely on TX dynamic range to provide the output power adjustability.

Observation-2: Power control requirement allow the TX output power uncertainty due to the TX gain setting change.

Observation-3: Power control requirement allow the TX output power uncertainty due to the TX gain setting change while not allowing such uncertainty for DR will overdrive the design without benefiting the system performance.

Proposal-4: consider the power output inaccuracy due to the TX gain setting change in TX dynamic change test.

Observation-4: Power control test case cover the TX DR case if the similar power pattern as UE test case is introduced.

Proposal-5: Test model design need to cover the case where less # of RB could be configured for power control testing case.
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