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1 Introduction
 IN RAN4#93, there are some agreement on the  MT output power as below,
Radiated output power: exact value depends on the class, the framework definition follows the BS specs. Requirement will depend on MT class
Need for Upper limit of TRP is FFS
In this paper, we present our view on IAB-MT Tx upper limit power. 
2 Discussion
2.1 IAB-MT Tx power upper limit
When an IAB-MT makes the initial access to the network (stage 1), it will behave the same way as an R15 NR UE; e.g. the IAB-MT transmits in uplink time slot as do R15 NR UEs. During the stage 2 configuration phase, an IAB node can either be configured to use downlink time slot only to carry traffic in stage 3 (scenario 2 [2]) or to use uplink time slot for transmission in upstream direction (Scenario 1 [2]). When the IAB-MT can be configured to use the downlink time slot to transmit backhaul traffic to an IAB parent, for a shared transceiver architecture for IAB-MT and IAB-DU, the maximum EIRP of IAB-MT can be set to be the same as the IAB-DU. As the current OTA BS spec can declare the maximum carrier TRP output power, one of the options to set the maximum IAB-MT Tx power is to follow the maxim carrier TRP output power of a respective IAB-DU.
When IAB-MT is configured to use  uplink time slots for transmission, setting of the maximum power of IAB-MT will be related to at least some issues below:
1. The regulatory aspect: power limitation, emission limitation
2. Not blocking/degrade performance of the neighbour BS service

Regulation aspects:
In [3], the regulatory aspects are surveyed with the below conclusion for FR2:
IAB operation on FR2:

ECC regulation requirement  is specified for the synchronized TDD operation. For unsynchronized TDD operation, Draft ECC report [3] gives some condition on the unsynchronized TDD operation with below statements:

“For the case where the BS are using the baseline limits from ECC Dec 18(06), but there is a geographical separation of at least 50-80 m (assuming an ACIR of 28 dB) between the closest base station sites of the respective networks, there is no need to synchronise if the networks are using adjacent channels. If the networks are using the same channel the separation distance should be at least [600] m.”

Observation-5: It is difficult for BS to operate on the unsynchronized TDD without geographical separation with the baseline requirements (assuming an ACIR of 28 dB).

As in [4], the BS output power for outdoor deployment is around 28 dBm TRP/200MHz with minimum distance of 30m to 70m to victim BS with ACIR of 37 dB to 40 dB for different urban/suburban scenarios, so similar IAB-MT power could be set as the same as BS power when ACIR and minimum distance could be guaranteed.
Observation-1: BS can transmit at uplink time slot with maximum TRP assuming a minimum distance with neighbour NR BS of at least 50m to 80m and assuming an ACIR of 28 dB, from regulator perspective.
Observation-2: The IAB-MT Tx maximum power could be set similar as the IAB-DU Tx maximum power with the similar conditions in [4] is met.
Proposal-1:  IAB MT upper limit of output power can be set the same with IAB DU upper limit of output power on the condition of minimum physical separation distance and good ACIR.
Degrade performance of the neighbour BS:

[image: image1.emf]NR 

BS

IAB parent

IAB

Ref to RIB

Ref to RIB

 Neighbour NR gNB and IAB (FR2) deployment

Near NR BS maximum tolerated IAB Tx on ACS transmission

(-63.3,-86.3) dBm  + Pathloss =( -63.3,-86.3) + 114.7 =( 51.4, 28.4)dBm (EIRP)

NR ACS: (-91,-114) dBm + 27.7 = (-63.3,-86.3) dBm


Figure 1: Limited IAB-MT Tx power to protect neighbour NR BS receiver on adjacent carrier 

As the Figure 1 shows, the IAB-MT TX output power should be limited for the cases where neighbour BS operating at adjacent carrier is not far away (due to installation site limitation or other regulatory limitation) so that the blocking performance of neighbour BS can be protected. Even an IAB node could be located far away to its IAB parent, if there is a neighbour victim BS, the IAB-MT output power should be limited with a range of 28.4 dBm to 51.4 dBm depending how victim BS ACS or blocking declared level. The EIRP should be limited between 28.4 dBm to 51.4dBm calculated in Figure 1 depending how victim BS REFSENSE is declared.
As measuring the surrounding cell reference signal and estimate pathloss to set the output power is also done in HeNB traditionally, so maximum IAB power setting could be adjusted for the purpose of the protecting neighbour BS service.
Proposal-2: IAB maximum output power could be adjusted/limited to protect the neighbour BS service.
The next question is that what signalling should be used if the IAB MT transmit power should be adjusted. In UE spec where the configured transmit power is set, there is a parameter which is defined as below:
PEMAX,c is the value given by IE P-Max for serving cell c, defined in [7];
This parameter relates to the power limitation that the UE of whole cell should use when configure the transmit power, as IAB MT only one radio link in the cell, this parameter cannot be used to limit the IAB MT output power only. On the other hand, UE in FR2 does not use this parameter but use the P-MPRf,c to ensure the compliance of the electromagnetic energy absorption and such consideration will not be necessary for IAB MT. 
As the IAB MT transmit power need to be adjusted at the beginning of the first transmission, the RRC message cannot be used neither so preferable broadcasting message will be needed; this will be useful for unplanned IAB node. The limitation of the IAB MT transmit power would be possible to protect the neighbour victim BS before the connection to IAB parent.

Proposal-3: Send a LS to RAN2 to request the additional signalling on the power limitation of the IAB MT in R16 to protect neighbour BS receiver.
Below is recommendation of the LS text:

RAN4 identify there is a need to limit the IAB MT transmit power to protect the neighbour BS service before IAB node connect to the IAB parent and it will be preferably IAB node can get the indication of the power limitation similar with IE P-Max in [7] so IAB MT can configure its transmission power with such power limitation.
At the initial access, the IAB-MT Tx power setting will be relevant for Pcmax when IAB-MT operate at uplink time slot. If the additional power backoff is needed to protect nearby victim BS receiver, the Pcmax of IAB-MT could be adjusted.
As FR2 BS output power does not specify upper limit, as IAB MT could use the same declared output power of IAB DU, there is no need to specify the upper limit for IAB MT.
Proposal-4: No upper limit on output power on the IAB MT for FR2.
3 Conclusions

In this contribution, we have provided our view on the IAB-MT maximum power and have below observation and proposal:
Observation-1: BS can transmit at uplink time slot with maximum TRP assuming a minimum distance with neighbour NR BS of at least 50m to 80m and assuming an ACIR of 28 dB, from regulator perspective.

Observation-2: The IAB-MT Tx maximum power could be set similar as the IAB-DU Tx maximum power with the similar conditions in [4] is met.

Proposal-1:  IAB MT upper limit of output power can be set the same with IAB DU upper limit of output power on the condition of minimum physical separation distance and good ACIR.

Proposal-2: IAB maximum output power could be adjusted/limited to protect the neighbour BS service.

Proposal-3: Send a LS to RAN2 to request the additional signalling on the power limitation of the IAB MT in R16 to protect neighbour BS receiver.
Proposal-4: No upper limit on output power on the IAB MT for FR2.
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