3GPP TSG-RAN WG4 Meeting #110	R4-2401706
Athens, Greece, 26th Feb - 1st Mar, 2024

Title: 	Discussion on demodulation performance requirements for mobile IAB
Source: 	Huawei, HiSilicon
Agenda item:	8.25.6
Document for:	Discussion
Background
During RAN4#109 meeting, WF [1] for NR mobile IAB demod was approved. In this contribution, we share our views about demodulation performance requirements for mobile IAB.
Discussion
IAB-MT
How to define demodulation requirements for mIAB-MT
	Agreement: (agreed online)
Reuse applicable UE demodulation requirements in 38.101-4, and further discuss how to choose corresponding test cases.



From our understanding, for the cases selection to be reused from UE demodulation requirements in 38.101-4, the principle can be followed that one case with larger Doppler per physical channel can be selected.
FR1 PDSCH conducted
For FR1 PDSCH conducted test for mIAB, there is three candidate cases with higher Doppler can be reused from all the legacy UE PDSCH requirements, i.e. Test 1-1, 1-2 and 1-4 in Table 5.2.3.2.1-3 of TS 38.101-4. To reduce the test effort, we propose to reuse Test 1-1 in Table 5.2.3.2.1-3 of TS 38.101-4.
	Table 5.2.3.2.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-1.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x4, ULA Low
	70
	-4.1

	1-2
	R.PDSCH.2-1.2 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLC300-100
	2x4, ULA Low
	70
	-2.7

	1-3
	R.PDSCH.2-4.1 TDD
	40 / 30
	256QAM, 0.82
	FR1.30-1
	TDLA30-10
	2x4, ULA Low
	70
	21.6

	1-4
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x4, ULA Low
	30
	-1.2

	1-5
	R.PDSCH.2-5.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-2
	TDLA30-10
	2x4, ULA Low
	70
	-3.8

	1-6
	R.PDSCH.2-6.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-3
	TDLA30-10
	2x4, ULA Low
	70
	-3.6

	1-7
	R.PDSCH.2-10.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	HST-1000
	1x4
	70
	3.4

	1-8
	R.PDSCH.2-11.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-5
	TDLB100-400
	2x4, ULA Low
	70
	-4.0

	1-9
	R.PDSCH.2-12.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-6
	TDLB100-400
	2x4, ULA Low
	70
	-4.0

	1-10
	R.PDSCH.2-10.2 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-1200
	2x4
	70
	5.8

	1-11
	R.PDSCH.2-10.3 TDD
	40 / 30
	64QAM, 0.43
	FR1.30-1
	HST-1667
	1x4
	70
	6.8

	1-12
	R.PDSCH.2-25.1 TDD
	40 / 30
	1024QAM, 0.79
	FR1.30-1
	TDLD30-5
	2x4, ULA Low
	70
	26.3






Proposal 1: For FR1 PDSCH conducted test for mIAB, reuse Test 1-1 in Table 5.2.3.2.1-3 of TS 38.101-4.
FR1 PDSCH radiated
For FR1 PDSCH radiated test for mIAB, there is three candidate cases with higher Doppler can be reused from all the legacy UE PDSCH requirements, i.e. Test 1-1, 1-2 and 1-4 in Table 5.2.2.2.1-3 of TS 38.101-4. To reduce the test effort, we propose to reuse Test 1-1 in Table 5.2.2.2.1-3 of TS 38.101-4.
	Table 5.2.2.2.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-1.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x2, ULA Low
	70
	-1.1

	1-2
	R.PDSCH.2-1.2 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	70
	0.2

	1-3
	R.PDSCH.2-4.1 TDD
	40 / 30
	256QAM, 0.82
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	25.3

	1-4
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	30
	1.6

	1-5
	R.PDSCH.2-5.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-2
	TDLA30-10
	2x2, ULA Low
	70
	-0.9

	1-6
	R.PDSCH.2-6.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-3
	TDLA30-10
	2x2, ULA Low
	70
	-0.8

	1-7
	R.PDSCH.2-10.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	HST-1000
	1x2
	70
	6.4

	1-8
	R.PDSCH.2-11.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-5
	TDLB100-400
	2x2, ULA Low
	70
	-1.0

	1-9
	R.PDSCH.2-12.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-6
	TDLB100-400
	2x2, ULA Low
	70
	-1.1

	1-10
	R.PDSCH.2-10.2 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-1200
	2x2
	70
	9.5

	1-11
	R.PDSCH.2-10.3 TDD
	40 / 30
	64QAM, 0.43
	FR1.30-1
	HST-1667
	1x2
	70
	9.6

	1-12
	R.PDSCH.2-25.1 TDD
	40 / 30
	1024QAM, 0.79
	FR1.30-1
	TDLD30-5
	2x2, ULA Low
	70
	29.4






Proposal 2: For FR1 PDSCH radiated test for mIAB, reuse Test 1-1 in Table 5.2.2.2.1-3 of TS 38.101-4.
FR2 PDSCH radiated
For FR2 PDSCH radiated test for mIAB, there is three candidate cases with higher Doppler can be reused from all the legacy UE PDSCH requirements, i.e. Test 1-1, 1-2 and 1-3 in Table 7.2.2.2.1-3 of TS 38.101-4. To reduce the test effort, we propose to reuse Test 1-3 in Table 7.2.2.2.1-3 of TS 38.101-4.
	Table 7.2.2.2.1-3: Minimum performance for Rank 1 (FRC) for FR2-1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	1-1
	R.PDSCH.5-1.1 TDD
	100 / 120
	QPSK, 0.30
	FR2.120-1A
	TDLC60-300
	2x2 ULA Low
	70
	-0.4

	1-2
	R.PDSCH.5-2.1 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	30
	1.7

	1-3
	R.PDSCH.5-3.1 TDD
	100 / 120
	64QAM, 0.46
	FR2.120-1
	TDLA30-300
	2x2 XPL Medium
	70
	12.4

	1-4
	R.PDSCH.5-10.1 TDD
	50 / 120
	256QAM
0.67
	FR2.120-1
	TDLD30-75
	2x2 ULA Low
	70
	20.2






Proposal 3: For FR2 PDSCH radiated test for mIAB, reuse Test 1-3 in Table 7.2.2.2.1-3 of TS 38.101-4.
FR1 PDCCH conducted
For FR1 PDCCH conducted test for mIAB, there is two candidate cases with higher Doppler can be reused from all the legacy UE PDCCH requirements, i.e. Test 2 in Table 5.3.3.2.1-1 of TS 38.101-4 and Test 1 in Table 5.3.3.2.2-1 of TS 38.101-4. To reduce the test effort, we propose to reuse Test 2 in Table 5.3.3.2.1-1 of TS 38.101-4.
	Table 5.3.3.2.1-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 
	102
	1
	2
	R.PDCCH. 2-1.1 TDD
	TDLA30-10
	1x4 Low
	1
	2.1

	2
	40 
	102
	1
	4
	R.PDCCH. 2-1.2 TDD
	TDLC300-100
	1x4 Low
	1
	-0.9

	3
	40 
	48
	2
	16
	R.PDCCH. 2-2.1 TDD
	TDLA30-10
	1x4 Medium A
	1
	-3.6


Table 5.3.3.2.2-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 
	90
	1
	8
	R.PDCCH. 2-1.3 TDD
	TDLC300-100
	2x4 Low
	1
	-4.3






For FR1 PDCCH conducted test for mIAB, reuse Test 2 in Table 5.3.3.2.1-1 of TS 38.101-4.
FR1 PDCCH radiated
For FR1 PDCCH radiated test for mIAB, there is two candidate cases with higher Doppler can be reused from all the legacy UE PDCCH requirements, i.e. Test 2 in Table 5.3.2.2.1-1 of TS 38.101-4 and Test 1 in Table 5.3.2.2.2-1 of TS 38.101-4. To reduce the test effort, we propose to reuse Test 2 in Table 5.3.2.2.1-1 of TS 38.101-4.
	Table 5.3.2.2.1-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 
	102
	1
	2
	R.PDCCH. 2-1.1 TDD
	TDLA30-10
	1x2 Low
	1
	7.0

	2
	40 
	102
	1
	4
	R.PDCCH. 2-1.2 TDD
	TDLC300- 100
	1x2 Low
	1
	3.0

	3
	40 
	48
	2
	16
	R.PDCCH. 2-2.1 TDD
	TDLC300- 100
	1x2 Low
	1
	-3.8


Table 5.3.2.2.2-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 
	90
	1
	8
	R.PDCCH. 2-1.3 TDD
	TDLC300-100
	2x2 Low
	1
	-1.2






For FR1 PDCCH radiated test for mIAB, reuse Test 2 in Table 5.3.2.2.1-1 of TS 38.101-4.
FR2 PDCCH radiated
For FR2 PDCCH radiated test for mIAB, there is only one case with higher Doppler can be reused from all the legacy UE PDCCH requirements, i.e. Test 1-2 in Table 7.3.2.2.1-1 of TS 38.101-4. So we propose to reuse Test 1-2 in Table 7.3.2.2.1-1 of TS 38.101-4.
	Table 7.3.2.2.1-1: Minimum performance requirements with 120 kHz SCS for FR2-1
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNRBB (dB)

	1-1
	100 
	60
	1
	2 
	R.PDCCH. 5-1.1 TDD
	TDLA30-75
	1x2 Low
	1
	6.4

	1-2
	100 
	60
	1
	4 
	R.PDCCH. 5-1.2 TDD
	TDLA30-300
	1x2 Low
	1
	3.0


Table 7.3.2.2.2-1: Minimum performance requirements with 120 kHz SCS for FR2-1
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNRBB (dB)

	2-1
	100 
	60
	1
	8 
	R.PDCCH. 5-1.3 TDD 
	TDLA30-75
	2x2 Low
	1
	0.1

	2-2
	100 
	60
	2
	16 
	R.PDCCH. 5-2.1 TDD
	TDLA30-75
	2x2 Low
	1
	-3.0






For FR2 PDCCH radiated test for mIAB, reuse Test 1-2 in Table 7.3.2.2.1-1 of TS 38.101-4.
Test case scope
	Agreement:  (agreed online)
Introduce mIAB-MT demodulation requirements for PDSCH and PDCCH. 
FFS on CSI reporting: 
Option 1: Apply IAB-MT CSI requirement. 
Option 2: Reuse applicable legacy UE CSI requirements.



There are only cases with very low mobility for the legacy UE CSI requirements, even higher Doppler is considered for PDSCH and PDCCH cases. We think such cases are enough to verify whether CSI reporting is accurate. Also to reduce the simulation effort, we propose to reuse CSI requirements for mIAB from legacy UE CSI requirements.
Reuse CSI requirements for mIAB from legacy UE CSI requirements.
Antenna configuration for conducted test
	· Agreement (agreed online)
· 4Rx agreed as the start point.
· FFS on 1 or 2 TX. 



Based on discussion in clause 2.1.1, we propose to consider only 2Tx for PDSCH conducted test and only 1Tx for PDCCH conducted test.
Consider only 2Tx for PDSCH conducted test and only 1Tx for PDCCH conducted test.
Antenna configuration for OTA test
	Agreement: 
· 2Rx antenna configuration for OTA.
· For PDSCH, 2Tx antenna configuration for OTA
· For PDCCH, further discussion on 1Tx and/or 2Tx



Based on discussion in clause 2.1.1, we propose to consider only 1Tx for PDCCH OTA test.
Consider only 1Tx for PDCCH OTA test.
How to add mIAB-MT requirement to current specification
	· Proposals
· Option 1: Add a new section in TS 38.174 to state that demodulation performance requirements for mIAB-MT.  (QC)
· Option 2: Other options are not precluded. 



For the specification drafting, from the readability and future compatibility point of view, we prefer to add new clause 8.2.2.1.3 and 8.2.2.2.3, as following:
	[image: ]



Add new clauses 8.2.2.1.3 and 8.2.2.2.3 for mIAB-IMT performance requirements.
IAB-DU
	· Proposals
· Option 1: Reuse legacy IAB-DU requirements with TDLA30-10 channel condition. (Ericsson)
· Option 2: Other options are not precluded. 
· Recommended WF
· Companies to discuss based on test cases defined for IAB-DU in 38.174. 



Based on the WID, both onboard and surrounding UEs are regarded as candidate users for the IAB-DU. That means we cannot exclude the users with different mobility than IAB-DU.
	The work on Mobile IAB in Rel-18 should focus on the scenario of mobile-IAB-nodes mounted on vehicles providing 5G coverage/capacity enhancement to onboard and/or surrounding UEs.


The work on Mobile IAB in Rel-18 should focus on the scenario of mobile-IAB-nodes mounted on vehicles providing 5G coverage/capacity enhancement to onboard and/or surrounding UEs.
In the existing Rel-16 IAB-DU demodulation performance requirements, the mobility has already been considered. So we propose to reuse all legacy IAB-DU requirements for the mIAB-DU.
Reuse all legacy IAB-DU requirements for the mIAB-DU.
Proposals
In this contribution, we discuss on demodulation performance requirements for mobile IAB. Our observations and proposals are:
1. For FR1 PDSCH conducted test for mIAB, reuse Test 1-1 in Table 5.2.3.2.1-3 of TS 38.101-4.
Proposal 5: For FR1 PDSCH radiated test for mIAB, reuse Test 1-1 in Table 5.2.2.2.1-3 of TS 38.101-4.
Proposal 6: For FR2 PDSCH radiated test for mIAB, reuse Test 1-3 in Table 7.2.2.2.1-3 of TS 38.101-4.
For FR1 PDCCH conducted test for mIAB, reuse Test 2 in Table 5.3.3.2.1-1 of TS 38.101-4.
For FR1 PDCCH radiated test for mIAB, reuse Test 2 in Table 5.3.2.2.1-1 of TS 38.101-4.
For FR2 PDCCH radiated test for mIAB, reuse Test 1-2 in Table 7.3.2.2.1-1 of TS 38.101-4.
[bookmark: _GoBack]Reuse CSI requirements for mIAB from legacy UE CSI requirements.
Consider only 2Tx for PDSCH conducted test and only 1Tx for PDCCH conducted test.
Consider only 1Tx for PDCCH OTA test.
Add new clauses 8.2.2.1.3 and 8.2.2.2.3 for mIAB-IMT performance requirements.
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1. The work on Mobile IAB in Rel-18 should focus on the scenario of mobile-IAB-nodes mounted on vehicles providing 5G coverage/capacity enhancement to onboard and/or surrounding UEs.
Reuse all legacy IAB-DU requirements for the mIAB-DU.
Reference
R4-2321144, WF for [109][329] NR_mobile_IAB_demod, RAN4#109, Ericsson
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