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Introduction

In the last RAN4#96e 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.
Discussion 
2.1  power control tolerance

2.1. 1 Relative power tolerance 
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 10dB which is much less than the existing step size specified. In addition, in Rel-8 LTE WI phase, 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. The relative power tolerance defined in the existing TS 38.101 could be reused to serve as more stringent requirement than it needed actually.
In addition, regarding 20ms transmission gap, it was defined for VoIP service or SPS service between BS and UE, however for IAB backhaul transmission, the transmission gap in certain period should be less than 20ms to provide backhaul transmission, therefore it seems that 20ms transmission gap is also fine for IAB-MT to serve as more stringent requirements than it needed actually. 
Proposal 1: to reuse the existing relative power tolerance requirement in TS 38.101-1/2 for IAB-MT.
2.1.2 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. It should be okay to reuse that requirement of legacy UE for IAB-MT. 
Proposal 2: to reuse the existing aggregated power tolerance requirement in TS 38.101-1/2 for IAB-MT.
2.2 IAB-MT EVM measurements

In the last meeting, it was agreed not to specify the spectrum flatness, in-band emission, LO leakage and I/Q imbalance requirements for IAB-MT, therefore the difference between IAB-DU and IAB-MT should be testing signal. For IAB-DU, its testing signal is defined in test models in TS 38.141, however testing signals for IAB-MT should follow the uplink configuration defined in TS 38.508 and TS 38.521. In addition, it should be known that DFT-s-OFDM PI/2 BPSK should be removed as IAB-MT is not necessary to support that feature.
Do not specify spectrum flatness, in-band emission, LO leakage and IQ-imbalance requirements for IAB-MT

EVM measurement procedure will be included in the core specification, but only during performance part of the WI

Table 6.4.2.1.4.1-1: Test Configuration Table for PUSCH

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	All

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation (NOTE 3)
	RB allocation (NOTE 1)

	13
	
	DFT-s-OFDM PI/2 BPSK
	Inner Full

	23
	
	DFT-s-OFDM PI/2 BPSK
	Outer Full

	3
	
	DFT-s-OFDM QPSK
	Inner Full

	4
	
	DFT-s-OFDM QPSK
	Outer Full

	5
	
	DFT-s-OFDM 16 QAM
	Inner Full

	6
	
	DFT-s-OFDM 16 QAM
	Outer Full

	7
	
	DFT-s-OFDM 64 QAM
	Outer Full

	8
	
	DFT-s-OFDM 256 QAM
	Outer Full

	9
	
	CP-OFDM QPSK
	Inner Full

	10
	
	CP-OFDM QPSK
	Outer Full

	11
	
	CP-OFDM 16 QAM
	Inner Full

	12
	
	CP-OFDM 16 QAM
	Outer Full

	13
	
	CP-OFDM 64 QAM
	Outer Full

	14
	
	CP-OFDM 256 QAM
	Outer Full

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.

NOTE 2:
Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.

NOTE 3: 
DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.


Table 6.4.2.1.4.1-2: Test Configuration Table for PUCCH

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	See Table 6.4.2.1.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	See Table 6.4.2.1.4.1-1

	Test SCS as specified in Table 5.3.5-1
	See Table 6.4.2.1.4.1-1

	Test Parameters

	ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Waveform
	PUCCH format
	RB index

	1
	CP-OFDM QPSK
	Full RB (Note 1)
	CP-OFDM
	PUCCH format = Format 1

Length in OFDM symbols = 14
	0

	2
	CP-OFDM QPSK
	Full RB (Note 1)
	CP-OFDM
	PUCCH format = Format 1

Length in OFDM symbols = 14
	NRB-1

	3
	CP-OFDM QPSK
	Full RB (Note 1)
	DFT-s-OFDM
	PUCCH format = Format 3

Length in OFDM symbols = 14
	0

	4
	CP-OFDM QPSK
	Full RB (Note 1)
	DFT-s-OFDM
	PUCCH format = Format 3

Length in OFDM symbols = 14
	NRB-1

	NOTE 1:
Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:
Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.


Table 6.4.2.1.4.1-3: Test Configuration for PRACH

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	See Table 6.4.2.1.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	See Table 6.4.2.1.4.1-1

	Test SCS as specified in Table 5.3.5-1
	SCS defined in TS 38.211 [8] subclause 6.3.3.2 determined by PRACH Configuration Index

	PRACH preamble format

	
	FDD
	TDD

	PRACH Configuration Index
	17
	12

	RS EPRE setting for test point 1 (dBm/15kHz)
	-71

	RS EPRE setting for test point 2 (dBm/15kHz)
	-86


Proposal 3: to reuse UE EVM testing procedures without spectrum flatness, in-band emission, LO leakage and IQ-imbalance requirements and remove DFT-s-OFM signals for IAB-MT.
Conclusions
In this contribution, we shared some further inputs on IAB-MT power control related requirements and EVM testing procedure and proposals are made as following:

Proposal 1: to reuse the existing relative power tolerance requirement in TS 38.101-1/2 for IAB-MT.
Proposal 2: to reuse the existing aggregated power tolerance requirement in TS 38.101-1/2 for IAB-MT.
Proposal 3: to reuse UE EVM testing procedures without spectrum flatness, in-band emission, LO leakage and IQ-imbalance requirements and remove DFT-s-OFM signals for IAB-MT.
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