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[bookmark: _Toc116995841]Introduction
In [1], the way forward (WF) from the discussions on NCR (Network-Controlled Repeaters) demodulation in RAN4#108 is documented. Some of the agreements in the WF related to simulations for NCR-Mobile Termination (MT) for the PDSCH requirements are summarized below: 
	Issue 1-1-2: MCS for PDSCH FR2 requirements
· Agreements:
· MCS 4 is for PDSCH FR2.
· QPSK and 16QAM for PDSCH FR1.
Issue 1-1-3: Test scope for PDSCH FR1 
· Agreements:
	[bookmark: _Hlk145429821]Case number
	Bandwidth (MHz)
	SCS (kHz)
	MCS
	Propagation condition
	Antenna configuration
	Test metric

	1
	10
	15
	4
	TDLA30-10
	2x2
	70% max throughput
1% BLER

	2
	10
	15
	4
	TDLA30-10
	2x4
	70% max throughput
1% BLER

	3
	10
	15
	13
	TDLA30-10
	2x2
	70% max throughput
1% BLER

	4
	10
	15
	13
	TDLA30-10
	2x4
	70% max throughput
1% BLER

	5
	40
	30
	4
	TDLA30-10
	2x2
	70% max throughput
1% BLER

	6
	40
	30
	4
	TDLA30-10
	2x4
	70% max throughput
1% BLER

	7
	40
	30
	13
	TDLA30-10
	2x2
	70% max throughput
1% BLER

	8
	40
	30
	13
	TDLA30-10
	2x4
	70% max throughput
1% BLER



Issue 1-1-4: Test scope for PDSCH FR2
· Agreements:
	[bookmark: _Hlk146059430]Case number
	Bandwidth (MHz)
	SCS (kHz)
	Propagation condition
	Antenna configuration
	Test metric

	1
	100
	120
	TDLA30-75
	2x2
	70% max throughput
1% BLER







Furthermore, some of the agreements in the WF related to simulations on NCR-Mobile Termination (MT) for the PDCCH requirements are summarized below:
	Issue 1-2-1: Whether to define new requirements on PDCCH for signaling of Access link beam change indication
· Agreements: 
· FFS whether new PDCCH requirements needed or not for DCI format 5_0/2_8 with large payload size. 

Issue 1-2-2:  Test scope for PDCCH FR1
· Agreements:
· Following table used for simulation purpose on the requirements with existing DCI if introduced. 
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix

	10
	48
	1
	8
	TDLA30-10
	2x4 Low



Issue 1-2-3:  Test scope for PDCCH FR2
· Agreements: 
·  No new simulation for existing DCI , FFS for new DCI if introduced. 




[bookmark: _Toc116995842]Simulation Results on PDSCH Requirements 
In this paper, we provide simulation results on PDSCH requirements for the test metrics and test cases agreed in RAN4#108. Our observations and proposals in details on the remaining open issues on NCR-MT demodulation can be found in [2].
While there are already agreements on the test cases, nonetheless, there are no details on the simulation parameters discussed by the companies in RAN4#108. Therefore, similar to our simulation results presented in RAN4#108 in [5], we are using related simulation parameters of UE and IAB-MT PDSCH requirements as in [3] and [4]. We note here that for 1% BLER we consider it from the 1st transmission without HARQ retransmission, while for 70% Throughput from the HARQ retransmission with number of retransmissions 4.
PDSCH Simulation in FR1
In the following, we provide the results of our simulation on NCR PDSCH requirements in FR1, i.e., using FR1 FRCs. While the test cases already been defined and agreed in RAN4#108, nonetheless the corresponding FRCs were not yet defined. In our simulation, if similar test cases can be found in IAB-MT specification, we use the corresponding FRCs of IAB-MT. Otherwise, we use the FRCs as in UE specification. Our simulation results on PDSCH in FR1 are tabulated in Table 1 below. 
[bookmark: _Ref146060925]Table 1. Simulation Results on PDSCH in FR1
	Case number
	Bandwidth (MHz)
	SCS (kHz)
	MCS
	Propagation condition
	Antenna configuration
	Reference Values

	
	
	
	
	
	
	Fraction of maximum throughput (%)	
	SNR (dB)
	BLER (%)
	SNR (dB)

	1
	10
	15
	4
	TDLA30-10
	2x2
	70
	-2.39
	1
	0.6

	2
	10
	15
	4
	TDLA30-10
	2x4
	70

	-4.77
	1
	-2.09

	3
	10
	15
	13
	TDLA30-10
	2x2
	70

	TBA
	1
	TBA

	4
	10
	15
	13
	TDLA30-10
	2x4
	70

	1.66
	1
	4.98

	5
	40
	30
	4
	TDLA30-10
	2x2
	70

	-2.79
	1
	-0.13

	6
	40
	30
	4
	TDLA30-10
	2x4
	70

	TBA
	1
	TBA

	7
	40
	30
	13
	TDLA30-10
	2x2
	70

	4.09
	1
	7.19

	8
	40
	30
	13
	TDLA30-10
	2x4
	70

	1.72
	1
	4.09




PDSCH Simulation in FR2
In the following, we provide our simulation results of NCR PDSCH requirements in FR2, i.e., using FR2 FRCs. While the test cases already been defined and agreed in RAN4#108, nonetheless the corresponding FRC was not yet defined. In our simulation, we use the FRC as in IAB-MT specification. The simulation results on PDSCH in FR2 is tabulated in Table 2 below.
[bookmark: _Ref146061138]Table 2. Simulation Results on PDSCH in FR2
	Case number
	Bandwidth (MHz)
	SCS (kHz)
	Propagation condition
	Antenna configuration
	Reference Values

	
	
	
	
	
	Fraction of maximum throughput (%)	
	SNR (dB)
	BLER (%)
	SNR (dB)

	1
	100
	120
	TDLA30-75
	2x2
	70
	3.86
	1
	5.27




Simulation Results on PDCCH Requirements
As stated in the WF [1], companies are encouraged to provide simulation results on PDCCH for DCI Type 2_8. In [2], we have provided our observations and proposals related to the need of having new PDCCH requirements for NCR-MT due to the use of DCI Type 5_0/2_8, which has higher payload than DCI Type 1_0 and 1_1 that are currently available in the specifications. In this paper, we provide our simulation results of PDCCH for DCI Type 5_0/2_8, in which we adapt the DCI payload size according to the maximum value for DCI Type 5_0/2_8, which is 128 bits. 
PDCCH Simulation in FR1
We will first provide the simulation results on PDCCH FR1 TDD, followed by PDCCH FR1 FDD. 
PDCCH FR1 TDD
Simulation results on NCR-MT PDCCH FR1 TDD are tabulated below:
[bookmark: _Hlk137829993]Table 3. Simulation Results on PDCCH FR1 TDD: Legacy DCI vs. DCI 5_0/2_8
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value (Legacy DCI 1_0)
	Reference value (DCI 5_0/2_8)

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)
	Pm-dsg (%)
	SNR (dB)

	40 
	102
	1
	2
	TDLA30-10
	1x2 Low
	1
	3.4
	1
	10.6

	40 
	102
	1
	4
	TDLA30-10
	1x2 Low
	1
	1.0
	1
	4.5

	40 
	90
	1
	8
	TDLA30-10
	2x2 Low
	1
	-1.4
	1
	1.4

	40 
	102
	1
	2
	TDLA30-10
	1x4 Low
	1
	-1.6
	1
	3.2

	40 
	102
	1
	4
	TDLA30-10
	1x4 Low
	1
	-3.7
	1
	-0.8

	40 
	90
	1
	8
	TDLA30-10
	2x4 Low
	1
	-6.0
	1
	-3.5



PDCCH FR1 FDD
Simulation results on NCR-MT PDCCH FR1 FDD are tabulated below:
Table 4. Simulation Results on PDCCH in FR1 FDD: Legacy DCI vs. DCI 5_0/2_8
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value (Legacy DCI 1_0)
	Reference value (DCI 5_0/2_8)

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)
	Pm-dsg (%)
	SNR (dB)

	10 
	24
	2
	2
	TDLA30-10
	1x2 Low
	1
	7.3
	1
	12.2

	10 
	48
	2
	4
	TDLA30-10
	1x2 Low
	1
	4.7
	1
	7.7

	10 
	48
	1
	8
	TDLA30-10
	2x2 Low
	1
	0.7
	1
	3.4

	10 
	24
	2
	2
	TDLA30-10
	1x4 Low
	1
	-0.2
	1
	4.4

	10 
	48
	2
	4
	TDLA30-10
	1x4 Low
	1
	-2.0
	1
	0.7

	10 
	48
	1
	8
	TDLA30-10
	2x4 Low
	1
	-4.3
	1
	-2.0



PDCCH Simulation in FR2
Simulation results on NCR-MT PDSCH FR2 TDD are tabulated below:
 Table 5. Simulation Results on PDCCH in FR2: Legacy DCI vs. DCI 5_0/2_8
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value (Legacy DCI 1_0)
	Reference value (DCI 5_0/2_8)

	
	
	
	
	
	
	Pm-dsg (%)
	SNRBB (dB)
	Pm-dsg (%)
	SNRBB (dB)

	100 
	60
	1
	2 
	TDLA30-75
	1x2 Low
	1
	3.0
	1
	9.5

	100 
	60
	1
	4 
	TDLA30-75
	1x2 Low
	1
	0.6
	1
	3.7

	100 
	60
	1
	8 
	TDLA30-75
	2x2 Low
	1
	-2.1
	1
	0.3



[bookmark: _Toc116995848]Conclusion
[bookmark: _Toc116995849][bookmark: _Hlk142306737]In this paper, we provide our simulation results on PDSCH and PDCCH for NCR-MT demodulation requirements. The PDSCH simulation results take into account the new agreed metrics, namely, BLER 1%. The PDCCH simulation results are using the payload size of DCI Type 5_0/2_8. It can be seen that with the higher number of payload size of DCI 5_0/2_8, higher SNR is required as compared to DCI Type 1_0 and 1_1 specified in IAB and UE specifications. More on our observations and proposal can be found in [2].
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