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1. Introduction
In the last RAN4 meeting, a general guideline was agreed that IAB-MT general test structure follows BS test structure, i.e. IAB-MT is tested similar as a white box. And there were also some discussion that if IAB and IAB-MT share hardware structure, some test may not be redone. Some IAB-MT specific requirements need to be discussed to see how to accommodate the agreed test structure and how to design the test points and test models. These requirements include dynamic range, power control and frequency error. A WF [1] summarized the agreements and open issues.This contribution provides our further consideration of the three tests.
2. Discussion
2.1 IAB-MT Tx dynamic range
The most important issue for IAB-MT dynamic range test is the test points. According to the WF in last meeting, the candidate test points are as following,
· [1] Maximum output power with full RB allocation.
· [2] Minimum output power (as set by 5/10 dB dynamic range requirement) with full RB allocation.
· [3] Narrow RB allocation with the same PSD as [2].
· [4] Partial RB allocation with same PSD as [1].
· Others proposals, for example maximum output power with partial RB allocation, if any reasonable justifications
And the following should be considered/decided, 
· The reference side condition agreed in R4-2008775.
· If some test point can be covered by other requirements.
· The typical scenarios of IAB-MT backhaul function.
· The exact RB number for narrow/partial RB allocation based on reference condition definition in core requirements
· Whether test point set/combination for dynamic range is different for Wide Area and Local Area IAB-MT
· Others if any.
For the candidates of test points [1] – [4], they’re reasonable scenarios in the field but down selection is still needed to decrease the test burden. The four test points can be analyzed one by one to see if it should be kept. 
[1] is tested in the maximum output power by both BS and UE. For BS, test point [1] is also tested in dynamic range requirement although it’s tested in maximum output power requirement. For this test point, we think following BS approach may be ok or it can also be covered by maximum output power test. 
Observation 1: For test point [1], both testing it by following BS approach or being covered by maximum output power test can guarantee the performance.
Test point [2] needs to be tested because that’s a PSD dynamic range and it’s very important for IAB-MT backhaul link. However, the concept is similar with BS RE power control dynamic range, BS RE power control dynamic range is covered by EVM test case. For IAB-MT, test point 2 can be omitted if EVM test covers this point.
Observation 2: Test point 2 can be omitted if EVM test covers this point.
For test point [3] and [4], the idea is similar with BS dynamic range that small RB (for BS, 1 RB) scenario is tested with the same PSD. Test point [4] can be omitted because it’s redundant considering the time domain power dynamic range is larger than [3]. For [3], as the power in time domain is smallest in the 4 candidates, it should be tested. It may be difficult to decide how many RB should be tested. 1 RB scenario may not be very typical especially for wide area IAB-MT but several RB’s allocation scenario needs to be guaranteed. If 1 RB scenario needs to be tested, then the power is 24.3 dB smaller than 274 RB. In our understanding, 1 RB can be tested for local area IAB-MT and [5] RB can be tested for wide area IAB-MT.
Observation 3: Test point 3 needs to be tested. 1 RB can be tested for local area IAB-MT and [5] RB can be tested for wide area IAB-MT.
Observation 4: Test point 4 can be omitted.
For the partial RB with maximum output power, our understanding in last meeting is that that it’s a very important scenario. After more analysis, we think it may not be that important for wide area IAB-MT because for the backhaul access the coverage is not UL limited if the IAB-MT UL power is at the similar level as BS, which is different with BS-UE coverage which is UL limited when UE Tx power is much smaller than BS. For local area IAB-MT, it may need more discussion even though it’s not covered in the agreed dynamic range WF R4-2008775. The local area IAB-MT Tx power is very small, the backhaul coverage may be UL limited. If the maximum output power can be transmitted on several RBs or even 1 RB, the coverage can be enhanced up to 24 dB for the 274 RB CBW. Therefore, we still think testing this scenario for local area IAB-MT can bring benefit for the network deployment.
Observation 5: Partial RB with maximum output power test case is not needed for wide area IAB-MT, but testing this scenario for local area IAB-MT can bring benefit for network deployment.
2.2 IAB-MT frequency error
There are some general issues should be discussed for IAB-MT frequency error test.
The first is how to connect with TE, if it should follow UE approach that there’s information exchange between SS and IAB-MT. There were some discussions that if BS test set up and test model can be reused. For BS frequency error, it’s the measure of the difference between the actual BS transmit frequency and the assigned frequency. However, the IAB-MT frequency error requirement follows UE frequency error which tests both the transmitter and the receiver capability. The following is copied from TS 38.521,
[bookmark: _Toc27478029][bookmark: _Toc36226722][bookmark: _Toc44324007][bookmark: _Toc52990200]--------------------------------------------------------
This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.
Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.
Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.
---------------------------------------------------------
Both IAB-MT transmitter and receiver capability should be tested for frequency error requirement. Therefore, following UE approach is the correct way that there should be information exchange between the parent node and IAB-MT.
Observation 6: For the frequency error test, the connection between TE and IAB-MT can follow UE approach.
The second general issue is the test configuration. This one can follow BS approach such as the test environment, test frequencies, CBW and SCS. 
Observation 7: Test configuration for frequency error can follow BS approach.
For the test parameters, i.e. modulation and the RB allocation, following UE approach may be more appropriate. The initial connection and test procedure can also follow UE approach if there’s not much simplification can be found.
Observation 8: The test parameters, initial connection with TE and test procedure can follow UE approach.
2.3 IAB-MT power control
IAB-MT power control test referring UE test seems a reasonable approach because the requirement takes UE requirements as reference. However, UE power control test procedure is very complicated. Because IAB-MT power control dynamic range is very limited compared with UE, the power control tolerance test may be considered to be omitted in R16 IAB test. When there’s some evidence that this requirement must be tested considering the system impact, it can be added in future.
Proposal: IAB-MT power control requirement is not tested in R16, if it’s tested in future releases FFS.
3. Conclusion
This contribution provides our view on the test of IAB-MT specific Tx requirements. There’re the following observations and proposals.
For dynamic range test,
Observation 1: For test point [1], both testing it by following BS approach or being covered by maximum output power test can guarantee the performance.
Observation 2: Test point 2 can be omitted if EVM test covers this point.
Observation 3: Test point 3 needs to be tested. 1 RB can be tested for local area IAB-MT and [5] RB can be tested for wide area IAB-MT.
Observation 4: Test point 4 can be omitted.
Observation 5: Partial RB with maximum output power test case is not needed for wide area IAB-MT, but testing this scenario for local area IAB-MT can bring benefit for network deployment.
For frequency error test,
Observation 6: For the frequency error test, the connection between TE and IAB-MT can follow UE approach.
Observation 7: Test configuration for frequency error can follow BS approach.
Observation 8: The test parameters, initial connection with TE and test procedure can follow UE approach.
For power control test,
Proposal: IAB-MT power control requirement is not tested in R16, if it’s tested in future releases FFS.
Reference
[1] R4-2017490, “WF on dynamic range, power control (LA) and frequency error for IAB-MT”
Page 3
