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Introduction
RAN4 completed the core part of Integrated Access and Backhaul work in RAN4#96e and performance part was started in RAN4#97e. In this contribution manufacturer declaration framework for IAB-Nodes is discussed.
Discussion
During RAN4#97e dynamic range test points were discussed and the following was agreed in WF [1].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
The following test points were identified as candidates in RAN4#97e and they will be down selected in next RAN4 meeting and should be reviewed based on agreement on updated DR requirement if any
· [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
The following aspects will be considered/decided when the test points are concluded.
· 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.


The agreement references the agreed side condition from R4-2008775 [2], from which the relevant part is reproduced below:

· Dynamic range requirements:
· two separate requirements X and Y as following 
· Dynamic range (X)-dynamic PSD: power difference between min TX and max Tx power under the same side condition with full RB transmission.
·  The side condition including modulation order, reference channel FFS
· Dynamic range (Y)-constant PSD: 10*logNRB  
· This applied for power ration among single RB and full RB in the same channel 








Furthermore, in the same WF [2] it was agreed that X is 5 dB for wide area IAB-MT and 10 dB for local area IAB-MT.
It can be seen that the original agreement in R4-2008775 states that dynamic PSD (power spectral density) is defined for full RB transmission. That is, when the channel is fully allocated, power spectral density is required to be able to change 5 dB for wide area IAB-MT and 10 dB for local area IAB-MT. 
On top of that, there is a second requirement which is similar to total power dynamic range specified for base stations, i.e. output power is measured with single RB and full RB and the difference should be equal to the 10*log10(N_RB), where N_RB is the number of resource blocks in fully allocated channel. If other than single RB is used as test point, then the value within the 10-base logarithm should be updated to match the ratio of the RB allocation sized. Following observations can be done based on previous agreements.
Observation 1: It has been agreed that dynamic range requirements require maximum of 5 or 10 dB PSD variation depending on IAB-MT class when channel is fully allocated.
Observation 2: It has been agreed that single RB transmission requirement uses the same PSD as full RB transmissions. 
Observation 3: Testing maximum output power with narrow PRB allocation has not been agreed and shall not be done.
The requirements based on the agreements have been visualized in Figure 1, where the all the possible test points are within the dashed green line.
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Figure 1: Dynamic range requirements with the possible test points taking place inside the dashed green line
To minimize the number of test points, it is sufficient to look at two diagonally placed corners of the green rectangle, upper corner close to RB#N and bottom corner close to RB#0. This means that one test point is the same as in single carrier maximum output power test, representing the true maximum output power. The other test point is single RB allocation with low PSD. The required power difference between these two test points needs to be 10*log10(N_RB) + 5/10 dB (+/- allowed tolerance) . If this is met, it has been demonstrated that IAB-MT can control in both X and Y dimensions, i.e. changing the PSD and having the PSD at desired level when number of RBs changes.
A more comprehensive test could be done by testing all the corners of the green rectangle, but that seems unnecessary.
Proposal 1: Adopt the two following test points for dynamic range test:
1) Maximum output power with full RB allocation and maximum output power
2) single RB allocation with 5/10 dB lower PSD as used in test point 1)
As mentioned earlier, total output power test result can be used for test point 1). This is not necessary to mention in the specification but is rather an aspect that can be taken into account in the actual measurement process, if measurement engineers want to do so.
Observation 4: There is an opportunity to re-use maximum output power test result for single carrier for test point 1)
Conclusion 
In this contribution IAB-MT dynamic range requirements were discussed. The following proposal and observations were made:
Observation 1: It has been agreed that dynamic range requirements require maximum of 5 or 10 dB PSD variation depending on IAB-MT class when channel is fully allocated.
Observation 2: It has been agreed that single RB transmission requirement uses the same PSD as full RB transmissions. 
Observation 3: Testing maximum output power with narrow PRB allocation has not been agreed and shall not be done.
Proposal 1: Adopt the two following test points for dynamic range test:
1) Maximum output power with full RB allocation and maximum output power
2) single RB allocation with 5/10 dB lower PSD as used in test point 1)
Observation 4: There is an opportunity to re-use maximum output power test result for single carrier for test point 1)
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