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1. Introduction 
In RAN4#103-e demodulation requirements for 52.6 - 71 GHz was discussed and way forward [1] was agreed. In this contribution we present our views on the open issues on general aspects and PDSCH demodulation requirements.  
2. Discussion
General
In [1] we have several agreements on general aspects for demodulation requirements. We address some of the open issues below.
Issue 1-2-3: Max Doppler Frequency
· TDL-D with 200Hz Max doppler
· TDL-A channel:
· Option 1: 200Hz
· Option 2: 650Hz
· Option 3: both 200Hz, and 650Hz

 In FR2-2 low speed of 3 km/h would be more practical than higher speeds. Hence, we propose to limit the max Doppler frequency to 200Hz and not consider higher speed and Doppler even for TDLA channel.

Proposal #1: Use Max Doppler frequency as 200Hz for TDL-A channel. 

Issue 1-3-1: 960 kHz SCS
· Option 1: Define the requirements
· Option 2: Do not define the requirements
We don’t see the necessity to define requirements with 960 KHz SCS in addition to 480KHz SCS. Both 480KHz SCS and 960KHz are optional for FR2-2. We have already agreed to defining requirements with 480KHz SCS, and no strong motivation to define requirements with 960 KHz SCS. Moreover, if we limit the CBW to 400Mhz, we don’t see any added benefit of defining requirements with 960KHz SCS.
Proposal #2: Do not introduce requirements with 960KHz SCS.

Issue 1-3-2: Whether to define requirements with 1600 MHz CBW for 480 kHz SCS
· Option 1: Yes
· Option 2: No
In the RF session in RAN4#103-e it was agreed that 400MHz CBW is mandatory for UE supporting 480KHz and/or 960KHz SCC and higher CBW are optional. We think it is sufficient to introduce requirements for minimum and mandatory CBW alone. 
Observation #1: Only 400MHz CBW is mandatory for 480Khz.
In 38.884 the maximum testable SNR is provided, and copied below
Table 7.2.3-2: Maximum DL testable SNR preliminary extension for band n263
	
	CBW (MHz)
	Test method

	
	
	IFF

	Single band UE
	100
	[7.7]

	
	400
	[-0.6]

	
	800
	[-14.5]

	
	1600
	< -20 (NOTE 1)

	
	2000
	< -20 (NOTE 1)

	Multi band UE
	100
	TBD

	
	400
	TBD

	
	800
	TBD

	
	1600
	TBD

	
	2000
	TBD

	NOTE 1:	Result does not converge



Based on the maximum testable SNR, we don’t think it is practical to introduce requirements with higher CBW.
Observation #2: Maximum testable SNR is very limited at higher CBW for FR2-2. 
Given the observations above, we recommend introducing requirements only with 400MHz CBW for 480KHz SCS. 
Proposal #3: Do not define requirements with 1600MHz for 480KHz SCS. 


PDSCH Demod requirements
In RAN4#103-e several agreements for PDSCH demod requirements were made. We address some of the open issues here and present initial simulation results. 
Issue 2-1-4: HARQ-ACK Codebook
· Option 1: Type I
· Option 2: Do not specify. Leave it up to RAN5.

Issue 2-1-5: HARQ Bundling for multi-PDSCH scheduling (if agreed in Issue 2-1-1)
· Option 1: Yes 
· Option 2: No 
· Option 3: Do not specify. Leave it up to RAN5.

HARQ-ACK codebook and HARQ bundling are not typically discussed in RAN4 requirements definition. Since it would be part of overall conformance testing, we prefer to leave it to RAN5.
Proposal #4: HARQ-ACK codebook and HARQ bundling can be left to RAN5 specification and need not be discussed in RAN4. 

Issue 2-1-7: Whether to define requirements at 30% of peak throughput
· Option 1: Yes 
· Option 2: No 

We don’t think it is necessary to introduce requirements to test HARQ soft combining for FR2-2 with a separate test case. We support not to introduce test with 30%max TP requirement. 
Proposal #5: Do not define requirement at 30% max throughput. 

Issue 2-1-12: Phase Noise Compensation
· Option 1: CPE compensation only 
· Option 2: CPE+ICI compensation
· Option 3: CPE or CPE+ICI decision depends on the test case 
· Larger MCS and CBW may benefit with CPE+ICI.
Only CPE compensation should be the baseline assumption. We don’t think we are going to be testing large MCS in large channel bandwidth given the testable SNR limitation. Hence, only CPE compensation should be considered.
Proposal #6: Use CPE only compensation when PN is enabled for FR2-2. 


Simulation Results
In [1] an initial set of test cases were agreed for simulation alignment and to decide the test parameters. We present initial simulation results I the table below. 

Table 1: PDSCH simulation results in FR2-2
	CBW(MHz) / SCS (kHz)
	MCS/Rank
	Channel Model
	Ant Config and Corr Matrix
	Without PN
	With PN and CPE

	100/120
	MCS4/Rank1
	TDLA10-200
	2x2 ULA Low
	-1.6
	-0.9

	100/120
	MCS4/Rank1
	TDLA10-650
	2x2 ULA Low
	-1.5
	-0.8

	100/120
	MCS13/Rank1
	TDLA10-200
	2x2 ULA Low
	6.2
	6.6

	100/120
	MCS13/Rank2
	TDLD10-200
	2x2 ULA Low
	11.5
	12.2

	100/120
	MCS17/Rank1
	TDLD10-200
	2x2 ULA Low
	9.2
	10.1

	400/120 
	MCS20/Rank1
	TDLA10-200
	2x2 ULA Low
	12.6
	12.7

	400/480
	MCS4/Rank1
	TDLA10-200
	2x2 ULA Low
	-1.4
	-0.8

	400/480
	MCS4/Rank1
	TDLA10-650
	2x2 ULA Low
	-1.3
	-0.7

	400/480
	MCS13/Rank1
	TDLA10-200
	2x2 ULA Low
	6.3
	6.7

	400/480
	MCS13/Rank2
	TDLD10-200
	2x2 ULA Low
	12.0
	12.7

	400/480
	MCS17/Rank1
	TDLD10-200
	2x2 ULA Low
	9.6
	10.4



Based on the testable SNR for different channel BWs from 38.884, the highlighted values are not feasible and would not make sense to introduce requirements for those parameter settings.
Issue 2-1-9: Whether to define requirements with Rank2
· Option 1: Yes
· Option 2: No
· Option 3: Decide based on simulation results.

From the simulation results Rank 2 SNR is above the testable SNR limit for band n263 for both 120KHz/100MHz and 480KHz/400MHz CBW/ SCS combination. Hence, we don’t think its feasible to define requirements with rank 2 for FR2-2 and propose to not define any requirements.
Proposal #7: Do not define requirements with rank 2 for FR2-2.
Issue 2-1-10: MCS for 64QAM
· Option 1: MCS20 
· Option 2: MCS22 
· Option 3: Not consider 64QAM 
· Option 4: Consider MCS 17 for 120kHz/100MHz and not consider 64QAM for 480kHz 
· Option 5: MCS17 
· Option 6: Decide based on simulation results. 

In the table above we evaluated performance with the lowest MCS for 64QAM for both 120kHz/100MHz and 480kHz/400MHz. For both 100MHz and 400MHz SCS the testable SNR is lower than the SNR required to meet 70% max TP. These are alignment results without any implementation margin, and the requirements would be higher and not feasible to test. Hence, we propose not to define requirements with 64QAM for FR2-2.
Proposal #8: Do not define requirements with 64QAM for FR2-2.

Based on the simulation results in Table 1, keeping in mind the testable SNR, we propose to define requirements in FR2-2 for the following combinations:
· 120KHz SCS/ 100MHz CBW
· QPSK – MCS4, Rank 1
· 16QAM – MCS13, Rank 1
· 480KHz SCS/ 400MHz CBW
· QPSK – MCS4, Rank 1
Proposal #9: For PDSCH demod requirements in FR2-2 we propose to introduce requirements for QPSK, 16QAM with rank 1 for 120KHz SCS/100MHz; QPSK for 480KHz SCS/400MHz.
3. Conclusion
In this paper we present our views on the open issues for UE demodulation requirements definition for 52.6-71GHz. Our observations and proposals are captured below:
General
Proposal #1: Use Max Doppler frequency as 200Hz for TDL-A channel. 
Proposal #2: Do not introduce requirements with 960KHz SCS.
Observation #1: Only 400MHz CBW is mandatory for 480Khz.
Observation #2: Maximum testable SNR is very limited at higher CBW for FR2-2. 
Proposal #3: Do not define requirements with 1600MHz for 480KHz SCS. 

PDSCH Demod
Proposal #4: HARQ-ACK codebook and HARQ bundling can be left to RAN5 specification and need not be discussed in RAN4. 
Proposal #5: Do not define requirement at 30% max throughput. 
Proposal #6: Use CPE only compensation when PN is enabled for FR2-2. 
Proposal #7: Do not define requirements with rank 2 for FR2-2.
Proposal #8: Do not define requirements with 64QAM for FR2-2.
Proposal #9: For PDSCH demod requirements in FR2-2 we propose to introduce requirements for QPSK, 16QAM with rank 1 for 120KHz SCS/100MHz; QPSK for 480KHz SCS/400MHz.
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