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Introduction
[bookmark: OLE_LINK2]In the last RAN4#95e meeting, there were some discussions on IAB MT power related issue and WF [1] was approved for further discussion. Therefore in this contribution, we want to share some further inputs on these open issues. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Discussion 
[bookmark: OLE_LINK5]For IAB-MT power related issue, there are following open issues which is mentioned in the previous meeting.
· IAB-MT power related issues. 
· IAB-MT Pc,max definition ;
· IAB-MT Tx dynamic range requirement and power control related issues.; 
[bookmark: OLE_LINK6]In the following section, we will discuss each requirement respectively.  
2.1 IAB-MT power related issues  
[bookmark: OLE_LINK11]Issue 1-1: maximum output power per TAB connector for Local area IAB-MT 1-H
· Proposals
· Option 1: 38dBm from FR1 Medium range BS 
· Option 2: 24dBm from FR1 Local area BS 
· Option 3: other  
For maximum output power per TAB connector for Local area IAB-MT 1-H, we think that Manhattan grid is an important envisioned scenario for IAB deployment where IAB nodes could be installed in the Manhattan grid under the rooftop if connected cable or fiber is too expensive or impossible to be installed. For local area IAB with randomly deployed or plugged IAB nodes, then local area IAB might be also one important scenarios for backhaul transmission.
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Figure 1. micro cell deployment
Proposal 1: to adopt both option 1 and option 2. 

Issue 1-2-1: scaling factor for IAB-MT 1-H
· Proposals
· Option 1:  N = min(NTXU,active , 4) 
· Option 2: N = min(NTXU,active , 8)   
· Option 3: other
For scaling factor for IAB-MT 1-H, as we commented during the last meeting, we could compromise to option 2 with 8 transceiver units considered.
Proposal 2: to adopt option 2.
Issue 1-2-2: scaling factor for IAB-MT 1-O
· Proposals
· Option 1: N = 4
· Option 2: N = 8 
· Option 3: other
If we do not have the min 8 TRX requirement (as per issue 1-3) , to avoid having too relaxed requirements for IAB-MT 1-O, we think the same scaling factor of 1-H should be used for 1-O.
Proposal 3: to use the same scaling factor as IAB-MT 1-H for IAB-MT 1-O.

2.2 IAB-MT configured transmitted power  
In the last meeting, there are some high level of agreement for IAB-MT configured transmitted power, we also support option 1 wit some simplifications based on the existing UE requirement, regarding the MPR and A-MPR requirement for IAB-MT, reference to legacy NR UE is not good options as lots of side conditions for MPR and A-MPR simulation work is not valid for IAB-MT, therefore we think MPR and A-MPR requirement should be up to vendors’ declarations.
· PCMAX,f,c shall be defined for IAB-MT with below options, other option is not precluded. 
· Option 1:To be defined with necessary simplification based existing UE requirement on Configured transmitted power.
· Option 2: Pcmax definition is addressed in other manner  
Proposal 4: to adopt option 1 for both WA and Local area IAB-MT with MPR and A-MPR up to vendors’ declaration;

2.2 IAB-MT Tx dynamic range requirement

In last meeting WF for IAB-MT Tx dynamic range requirement was approved with some open issues left for further discussion, therefore in the following section, we want to share further inputs on that. 
For WA IAB-MT, it was agreed that no power control requirements on top of Tx dynamic range requirement are defined in Rel-16. 
•FFS how the dynamic range requirements can guarantee the accuracy not only minimum threshold, which can be further discussed in performance phase.
For the above open issues left for WA IAB, we think indeed with limited Tx dynamic range means stable link budget between parent IAB-DU and child IAB-MT, then relative high SNR could be achieved which means absolute power tolerance could be well guaranteed. At least channel estimation error for RSRP estimation could be well guaranteed. 

For Local area IAB-MT, it was agreed to define the Tx power control requirements, some further considerations are shared as following:
   
2.3. IAB-MT TX power control requirement:
2.3.1 Absolute power tolerance 
Regarding legacy UE absolute power accuracy for setting initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20 ms. The tolerance includes the channel estimation error RSRP estimate. 
For local area IAB network, therefore the PL between different IAB nodes are expected to be measured more accurately at least and the initial transmission output power due to high antenna array gain and intended deployment scenarios.
[bookmark: OLE_LINK4]In addition, for FR1 NR absolute power accuracy requirement inherited from LTE and WCDMA spec where the received SNR for RSCP in WCDMA or RSRP in LTE is -6dB which is much less than achieved SNR for IAB backhaul transmission. Similar story sis expected for FR2 NR UE. In other words, the UE absolute power accuracy requirement is not needed for IAB-MT. 
Based on the above considerations, at least legacy UE requirement under the relative lower SNR condition could be used as baseline for IAB-MT if necessary.
[bookmark: OLE_LINK15]Proposal 5: to use legacy UE absolute power accuracy as baseline for IAB-MT.

2.3.2 Relative power tolerance 
[bookmark: OLE_LINK18]Regarding the relative power tolerance, in the legacy NR UE spec, there are small step size specified with relative small tolerance and medium step size/large step size with relatively larger tolerance. However as mentioned before, IAB Tx dynamic range might be limited within 5dB which is much less than the existing step size specified. In addition, in the past, the relative tolerance was evaluated on PUCCH ACK/NACK error ratio and capacity loss, however for the link between different IAB nodes, the expected SNR should be much better than legacy NR UE.In other words, the relative power tolerance could be relaxed slightly. 
In addition, regarding 20ms transmission gap, it was defined for VoIP service or SPS service between BS and UE, however for local area IAB-MT , this value might be used as baseline as it’s expected as relative longer time than backhaul transmission. 
In addition, for local area IAB-MT, the relative power step is limited to 5dB, power steps are not needed to down to 15dB.
[bookmark: OLE_LINK17]Proposal 6: to use legacy UE relative power tolerance as baseline for IAB-MT with some tailoring considering Tx dynamic range as 5dB for IAB-MT.

2.3.3 Aggregated power tolerance 
Regarding the aggregated power tolerance, in the legacy NR UE spec, it was mainly used to guarantee the power drifting within certain range after multiple TPC command. This might be necessary if multiple TPC command is configured to IAB-MT in consecutive subframes or non-consecutive subframes within [21ms], then IAB-MT power aggregated power tolerance is still essential for the guarantee of uplink PUCCH/PUSCH performance.
Proposal 7: to use legacy UE Aggregated power tolerance as baseline for IAB-MT.
Conclusions
In this contribution, we shared some further inputs on IAB MT class definition and proposals are made as following:
Proposal 1: to adopt both option 1 and option 2. 
Proposal 2: to adopt option 2.
Proposal 3: to use the same scaling factor as IAB-MT 1-H for IAB-MT 1-O.
Proposal 4: to adopt option 1 for both WA and Local area IAB-MT with MPR and A-MPR up to vendors’ declaration;
Proposal 5: to use legacy UE absolute power accuracy as baseline for IAB-MT.
Proposal 6: to use legacy UE relative power tolerance as baseline for IAB-MT with some tailoring considering Tx dynamic range as 5dB for IAB-MT.
Proposal 7: to use legacy UE Aggregated power tolerance as baseline for IAB-MT.
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