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1. Introduction
On last RAN4#99-e meeting during discussion on IAB conformance tests specification one of the topics was test model design for IAB. This topic was described in our contribution submitted in [1]. After discussions a compromise WF was agreed in [2]. This topic is one of the remaining to be continue for IAB conformance test specifications in maintenance phase as agreed in [2]. 
In this contribution we further discuss details and provide a proposal for test configuration for IAB using single RB with high PSD allocation. 
2. Discussion
In our contribution [1] submitted for last RAN4#99-e meeting there were proposed modification to NR test configuration that are background for IAB test configurations. The reason for proposed modification was that the main difference compared to NR is that for IAB there may be DL and UL transmission for IAB-DU and IAB-MT, respectively. This is a main difference comparing to the existing NR BS TCs where only DL transmission is included and the existing NR UE TCs where only UL transmission is included. TCs in Rel-16, the DL and UL transmission for IAB-DU and IAB-MT can only be done in TDM mode (i.e. not simultaneously), while FDM and SDM modes (i.e. simultaneously) may be supported in Rel-17. The DL and UL transmission for IAB-DU and IAB-MT can be done using completely shared or separate radio hardware, or an integration in between these 2 extremes.
More importantly, depending on scheduling decision made by the donor BS or IAB, there may be only single RB transmission in the IAB-MT UL carrier(s) while there would normally be full RB transmission in the IAB-DU DL carriers. Moreover, there is currently no limitation in the any IAB specification on the power allocation for the IAB-MT UL RB(s). Therefore, the IAB-MT is currently allowed to allocate up to all available power (i.e. up to the maximum IAB-MT output power) for single RB transmission as power boosting to enhance the UL coverage. It was argued on previous RAN4 meetings that this is a corner case and should not be considered as ‘normal’ operation, considering the IAB-MT transmit power dynamic range requirement which is currently tested with reduced power allocation with single RB test model compared to that with full RBs test model [3, 4]. However, this assumption or intention of ‘normal’ operation has not been recorded in any IAB TR or TS. Therefore, IAB vendors and operators can consider it is allowed in 3GPP standards to allocate all available power in IAB-MT for single RB transmission.
We have performed some studies and measurements on the potential impact on IAB-MT unwanted emission for single RB transmission with different levels of power boosting compared to full RBs transmission, and the results are shown in Figures 1-3 below. The results are obtained placing two 10MHz NR carriers at two edges of a 200MHz RF bandwidth, with 47dBm maximum output power and 7dB PAPR clipping target.
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Figure 1. Signal PSD at PA input for full RBs transmission and single RB transmission with power boosting
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Figure 2. IM3 PSD at PA output for full RBs transmission and single RB transmission with power boosting
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Figure 3. IM3 at PA output for single RB transmission with power boosting compared to full RBs transmission 
It can be seen from the figures that the IM3 at PA output for single RB transmission with >6 dB power boosting is higher compared to full RBs transmission (up to 17.61 dB higher IM3 with 18 dB power boosting when all available power in IAB-MT is allocated for single RB transmission). Therefore, if the IAB-MT radio hardware is designed (e.g. using RF filters designed for typical BS) and tested for 3GPP compliance with full RBs transmission, such radio hardware may not be able to meet the 3GPP unwanted emission limits with single RB transmission with a larger than certain level of power boosting, and thus would cause coexistence issue with other operators or services in the same geographical area. Note that coexistence requirements like unwanted emission limits are one of the most important requirements in 3GPP standards, as they are specified to ensure coexistence between systems in the same geographical area and are frequently regulatory in nature.
Currently, only test model with full RBs allocation at band edge are used for IAB transmitter unwanted emission tests [3, 4]. We have expressed technical concerns on potential coexistence impacts using this approach but accepted the WF [2] as the majority view in RAN4#99-e meeting to complete the WI as scheduled. In the agreed WF [2] following is captured:
Companies are encouraged to discuss the issue of single RB high PSD TM for unwanted emission in future RAN4 meetings in maintenance phase with following candidate options for consideration:

Option 2: Only use test model with full RBs allocation at band edge for IAB transmitter unwanted emission test, with a clear statement in the specification that single RB allocation with high PSD should not be scheduled for IAB-MT.

Option 4: Also use test model with single RB allocation with a higher PSD declared by the vendor to be supported for single RB transmission at band edge at least for IAB transmitter operating band unwanted emission test, where the single RB allocation with high PSD would be more likely to impact.

Comparing the above options, we consider option 4 would allow implementation flexibility for vendors and operators to suit their specific deployment needs,  Moreover, based on the above discussion and results on IM3 impact, which may not be seen in the IAB transmitter operating band unwanted emission region (depending on the IAB RF bandwidth), we propose a slight modification of option 4:

Also use test model with single RB allocation with a higher PSD declared by the vendor to be supported for single RB transmission at RF bandwidth edge at least for IAB-MT transmitter operating band unwanted emission and spurious emission tests.

The corresponding draft CRs to [3, 4] are provided in [5, 6], respectively, for endorsement in this meeting.
3. Conclusion

In this contribution, we have provided further discussion on the potential issues using only test model with full RBs allocation at band edge are used for IAB transmitter unwanted emission tests, and proposed a slight modification of option 4 in the agreed WF [2]:
Proposal: Also use test model with single RB allocation with a higher PSD declared by the vendor to be supported for single RB transmission at RF bandwidth edge at least for IAB-MT transmitter operating band unwanted emission and spurious emission tests.
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