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1 Introduction
 IN RAN4#94bis-e, the WF [1] states the agreement related to the MT Tx dynamic range as below,
Definition: Relative Tx power dynamic range is derived by delta of maximum EIRP level and minimum EIRP level on declared beam direction within the same channel bandwidth of NR allocation for IAB-MT.
•        FFS whether this definition applies only when IAB-MT transmits in uplink time slot 

•        FFS on whether Total power dynamic range applies for IAB-MT
IAB-MT Tx dynamic range
· Wide area IAB-MT Tx dynamic range to:

a. Option 1: 0 dB

b. Option 12: 5dB Tx dynamic range

c. Option 3: 10dB Tx dynamic range

·  local area IAB-MT Tx dynamic range:

a) Option 1: 10dB Tx dynamic range

b) Option 2: 20dB Tx dynamic range

IAB-MT power control 

· Wide area IAB-MT and Local Area IAB-MT FFS if based on UE framework as 

· Absolute power control

· Relative power control 
· Aggregated power control 

In this paper, we present our view on IAB-MT Tx dynamic range and power control.
2 Discussion
Initial Tx power configuration

When IAB node is deployed, the first thing is to configure its Tx power for planned node of wide area IAB-MT. As the antenna gain range of wide area IAB-MT is the same with wide area BS, to cover the different distance to the parent IAB node, one could configure different antenna gain (antenna elements size ) of IAB-MT and at the same time maintain the maximum transmitter power of each antenna elements. To support every antenna gain is not likely as this incurs lots of the testing for each of the declared antenna gain, most likely several antenna gain could be supported so IAB node could be deployed with initial Tx power differently to cover different distance to parent IAB. Note in such a case, the initial Tx power is configured with different antenna gain (antenna element size) without changing the PA power. For example, to support a parent IAB node with a range between 200m to 800m, there is a 12 dB pathloss difference between 200m and 800m distance location considering the free space pathloss model (double distance increase 6 dB path loss). Even without Tx power dynamic range, it can deploy at different location with a distance range between 200m to 800m to the parent IAB node. This will also be useful to switch to different parent IAB node with different location. 
Observation#1: Initial Tx EIRP of IAB-MT could be changed by reconfiguring the antenna element size or antenna gain.
For unplanned IAB node of local area IAB-MT, the question is that if similar logic would apply. From WF of REFSENS (R4-2005492), there is one option to extend the IAB-MT antenna gain to cover traditionally both local area and medium range BS. This can be interpreted that local area IAB-MT could equip even bigger antenna array size which in turn providing better initial Tx power configuration range compared to wide area IAB-MT. In such a case, the initial Tx power can be configured in a similar way as the wide area IAB-MT with different antenna element size. It may be the case the unplanned IAB node is deployed in a plug&play way and there is no knowledge of the distance to its parent IAB available. After RSRP estimation, Tx power can be configured with a proper antenna size. From initial power configuration perspective, there is no difference between planned/unplanned node. 
Observation#2: Initial Tx power configuration of IAB-MT setting is similar for wide area and local area IAB node.

Slow fading:

The IAB MT transmitting at uplink time slot will subject to uplink power control. For the initial power setting, it will be set acc. to the power control algorithm in 38.213. this relates to the RSRP estimation so to derive the pathloss used to calculate the transmit power. As the IAB will be installed in a fixed location, the pathloss would be relative fixed for the LOS installation between IAB MT and IAB parent. Thus the need of the RSRP estimation is not so critical for the planned IAB node. There could be some radio signal power difference due to the slow fading caused by the radio channel. In 38.901, the pathloss is modelled together with the shadowing factor for different deployment scenario, for example, in Table 7.4.1-1 in 38.901, the shadowing factor is between 4 dB for LOS to 8 dB for NLOS. As the radio condition is different depending on deployment, for wide area IAB-MT, the LOS probability is high so the 4 dB should be used as a reference and for local area IAB-MT, it may be the case the NLOS probability is high and thus 8 dB should be used as reference. As 2σ means 95% of time the signal level within the 2σ range and 3 σ means the 99.7% time, we believe 2σ is good compromise between performance and the cost of the hardware. 
Observation-3: The radio channel change by the slow fading could be compensated by power control. The varying range is 2σ  and σ =4 dB for wide area IAB-MT and σ = 8 dB for local area IAB-MT. 

One approach to dynamically change the TRP power is to adjust the digital power before the DAC without optimizing PA operation point, this is to provide fast beam switching between the IAB MT beam and IAB DU beam. The drawback is the dynamic range will be limited because of EVM of highest modulation supported by transmitter may be degraded limited by the DAC quantization noise. The dynamic range could be improved if the transceiver is optimized for different output power level, but this will incur additional switching latency overhead. Such latency will be around from several hundred microsecond to tens of millisecond depending how many parameters need to be reconfigured and how fast the hardware and software could react to change. This would not be acceptable from the system point of view for a shared transceiver architecture.
Observation-4: IAB MT dynamic range is limited to provide fast switching between IAB MT and IAB DU for shared transceiver architecture.  
In R16, there is a forward compatibility requirement on FDM/SDM operation, so R16 IAB hardware should be hardware- prepared to support this. When the IAB MT and IAB DU operating in FDM and transmitting at the same time on shared transmitter, as the IAB MT beam output power could be different with IAB DU beam output power, the dynamic range will also be limited because the clipping process will introduce additional noise on the low power signal when  combined signals of high and low power signal undergoes the same clipping process. Such distortion should be limited and because of this, the PSD difference between the IAB MT and IAB DU will be limited. 
Observation-3: IAB MT dynamic range is further limited to to support the FDM/SDM operation.
Based on above observations and the practical product design, we propose the IAB MT dynamic range of [5] dB for wide area IAB-MT.
Proposal-1: wide area IAB MT dynamic range suggest to be around [5] dB.
With the initial power configuration of different antenna size and considering the slow fading impact, we think [16] dB dynamic range is good enough for unplanned node to cover the NLOS case (with 2σ = 16 dB). There is no 16 dB option so we propose 20 dB instead according to WF.
Proposal-2: local area IAB MT dynamic range suggest to be around [20] dB.

There is further FFS on the Tx dynamic range during the uplink time slot. When IAB-MT transmitting during downlink time slot, there is no need on the power control as the parent IAB must receive during the downlink time slot so there is no UE traffic aggregating together with IAB-MT. In such a case, the IAB-MT can transmit with maximum power with the same coexisting scenario as BS transmitting and there is no need on the Tx dynamic range with full allocation.  If there is a need to protect the parent IAB receiver to be saturated, one could configure Tx antenna with smaller size but still the Tx antenna branch (Power amplifier) can transmit with maximum power.  As the Tx dynamic range with full allocation is different when IAB-MT transmitting during uplink time slot or downlink time slot, we believe it is essential to capture this in the TX dynamic range definition. 
Proposal-3: Specify the Tx dynamic range with full allocation in uplink time slot.
With the above proposal, we believe there is no need to test the power control on wide area IAB-MT based on analysis [2] while it is ok to test the local area IAB-MT due to larger Tx dynamic range.
Proposal-4: No power control requirement on wide area IAB-MT.
Proposal-5: Apply power control requirement on local area IAB-MT.

3 Conclusions

In this contribution, we have provided our view on the IAB-MT Tx dynamic range and have below observation and proposal:
Observation#1: Initial Tx EIRP of IAB-MT could be changed by reconfiguring the antenna element size or antenna gain.

Observation#2: Initial Tx power configuration of IAB-MT setting is similar for wide area and local area IAB node.

Observation-3: The radio channel change by the slow fading could be compensated by power control. The varying range is 2σ  and σ =4 dB for wide area IAB-MT and σ = 8 dB for local area IAB-MT. 

Observation-4: IAB MT dynamic range is limited to provide fast switching between IAB MT and IAB DU for shared transceiver architecture.  
Proposal-1: wide area IAB MT dynamic range suggest to be around [5] dB.

Proposal-2: local area IAB MT dynamic range suggest to be around [20] dB.

Proposal-3: Specify the Tx dynamic range with full allocation in uplink time slot.
Proposal-4: No power control requirement on wide area IAB-MT.

Proposal-5: Apply power control requirement on local area IAB-MT.
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