[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 108bis                            R4-2315700
Xiamen, China, October 09 – October 13, 2023
Source:        ZTE Corporation
Title:           Discussion on demodulation for FR2-1 UL 256QAM
Agenda Item:   5.6.4.1
Document for:  Approval
1. Introduction
[bookmark: OLE_LINK2]In RAN 97 meeting, a revised WID [1] for NR RF requirements enhancement for frequency range 2 (FR2), Phase 3 was approved, the objective for demodulation is:
UL 256QAM
· Specify the BS demodulation performance
In this contribution, we give some discussions on simulation assumption and initial simulation results for reference.
2. Discussion
2.1 Simulation assumption for FR2-1 UL 256QAM
The following issues were identified in the previous meeting and need further discussion[2].
	Sub-topic 2-2: SNR Limit
Issue 2-2: SNR Limit
RAN4 will attempt to keep simulation parameters to reach an SNR operating point less than 20dB, but will await simulation results from interested companies at RAN4#108-bis.
Request input from TE vendor on maximum testable SNR at RAN4#108bis
Sub-topic 2-3: Phase Noise Model
Issue 2-3: Phase Noise Model
Interested companies are encouraged to bring simulations to RAN4#108-bis with and without phase noise model, and provide information of phase noise model, with PT-RS enabled and disable.
· Alignment to happen without phase model (therefore with priority)
· Companies encouraged to deliver simulation results for some cases of Phase Noise model, with PT-RS enabled and disabled.
Sub-topic 2-4: Channel
Issue 2-4: Channel
The following candidate channel models can be considered for simulation at RAN4 #108 bis and down selected at later meetings for requirements.
· TDLA 30-35
· TDLD 30-35
Sub-topic 2-6: Carrier BW and SCS
Issue 2-6: Carrier BW for 60 kHz SCS and Issue 2-7: Carrier BW for 120 kHz SCS
Interested companies are encouraged to bring simulation on the following config: 60 kHz SCS/50 MHz, 120 kHz SCS/50 MHz, 100 and 200 MHz, discussion for further downselection based on simulation results at for RAN4#108-bis.
Sub-topic 2-7: DMRS
Issue 2-8: Additional DMRS
Interested companies to provide simulation results with single (1+0) and additional (1+1) DMRS for RAN4#108-bis.
Sub-topic 2-10: MCS
Issue 2-12: MCS
RAN4 considers the following candidate MCS before down selection for requirements definition at RAN4#108 bis (all in Table 2): MCS 20, 21 and 22 with a priority on MCS 20
Sub-topic 2-15: TPMI Index
Agreement: Not applicable, due to Rank 1


It can be found that the antenna configuration is not reflected in the above agreements. And a related issue agreed above is the TPMI index which says that TPMI Index is not applicable due to Rank 1. The number of Tx is recommended to be 1.
Proposal 1: To consider the antenna configuration with 1Tx and 2Rx and FFS other number of Rx.
With regard to the phase noise for 39GHz, the following conclusion was reached in RAN4 #107 meeting[3].
	Issue 1-1-2: Phase noise profiles evaluation for 39GHz
· Proposals
· Option 1: The new phase noise profile from MTK for 39GHz is feasible for MPR simulation. (Xiaomi, ZTE)
· New phase noise profile using the pole-zero method based on following function:

· Parameters from MTK
[image: ]
· Option 2：The new phase noise profiles from MTK and adopting min(example1-based, example2) for 39GHz are feasible for MPR simulation, where ‘example1-based’ refers to the example phase noise profiles from vivo and Anritsu, ‘example2’ refers to the example phase noise profile in TR38.803. (Anritsu)
· Option 3: Further discuss feasible phase noise profile for 39GHz. (Vivo, LGE)
Agreement: 
· Take Option 1 as the starting point.


It was agreed in RAN4 #108 meeting that carrier frequency of 39GHz shall be used for the requirements definition so the phase noise of 39GHz needs to be confirmed.
Proposal 2: To agree on option 1 as phase noise model of 39GHz for demodulation requirements.
2.2 Simulation results
In RAN4 # 108 meeting Type B mapping is agreed for FR2-1 UL 256QAM demodulation requirement. TDLA and TDLD are the alternatives as channel model for demodulation requirement. The bandwidth and MCS need to be down selected. Table 2-1 shows the operating SNR of MCS20 and TDLA channel model. 
The simulation assumptions are listed in table A-1 and the throughput curves are shown in table A-2 to A-3.
Table 2-1 Simulation results of PUSCH demodulation for FR2-1 UL 256QAM
	Channel
	SCS [kHz] /CBW [MHz]
	DMRS Config
	PTRS
	SNR(dB)

	TDLA30-35Low
	60/50
	1+1
	disabled
	17.6

	
	
	
	enabled
	18.2

	
	
	1+0
	disabled
	17.8

	
	
	
	enabled
	19.1

	
	120/50
	1+1

	disabled
	16.4

	
	
	
	enabled
	17.0

	
	
	1+0
	disabled
	16.9

	
	
	
	enabled
	17.9

	TDLD30-35Low
	60/50
	1+1

	disabled
	17.0

	
	
	
	enabled
	17.1

	
	
	1+0
	disabled
	17.3

	
	
	
	enabled
	17.7


From table 2-1 we can see that the operating SNR @MCS20 are under 20dB and the operating SNR for TDLD can be lower than that of TDLA about 1dB. It can be seen that CPE with PTRS does not provide a positive gain for operating SNR. As pointed out last RAN4 meeting, TS 38.104 defines UL 256qam requirement for FR1 with a code rate of 682.5/1024 which corresponds to MCS20 in Table 5.1.3.1-2 in TS 38.214[4]. From table 2-1, we can find that the performance gap between (1+0)DMRS and (1+1) DMRS is small. 
Observation 1: CPE with PTRS does not provide positive gain for operating SNR.
Observation 2: The performance gap between 1+0 DMRS and 1+1 DMRS is less than 0.5dB.
Proposal 3: To consider MCS20 for FR2-1 UL 256QAM demodulation requirements.
Proposal 4: To select one DMRS configuration between 1+0 and 1+1 DMRS configuration.


3. Conclusion
Based on the simulation discussion, the following proposal is given:
Proposal 1: To consider the antenna configuration with 1Tx and 2Rx and FFS other number of Rx.
Proposal 2: To agree on option 1 as phase noise model of 39GHz for demodulation requirements.
Observation 1: CPE with PTRS does not provide positive gain for operating SNR.
Observation 2: The performance gap between 1+0 DMRS and 1+1 DMRS is less than 0.5dB.
Proposal 3: To consider MCS20 for FR2-1 UL 256QAM demodulation requirements.
Proposal 4: To select one DMRS configuration between 1+0 and 1+1 DMRS configuration.



4. Reference
RP-222228 Revised WID: NR RF requirements enhancement for frequency range 2 (FR2), Phase 3, Nokia, Xiaomi 
R4-2313946 WF for NR_RF_FR2_req_Ph3_Demod, Nokia, Nokia Shanghai Bell
R4-2310260 WF on UL 256QAM requirements, Xiaomi
3GPP TS 38.214 V17.6.0

5. Annex
Table A-1 Simulation assumption for PUSCH demodulation for 256QAM
	Parameter
	FR2-1

	Transform precoding
	Disabled

	Number of Tx
	1

	Number of Rx
	2

	Number of layers
	1

	DMRS type
	type 1

	Number of DMRS symbols
	1, 1+1

	symbols length
	10

	start symbol index
	0

	Time domain resource allocation type
	type B

	Frequency domain resource
	full RB allocation of the applicable BW 

	MCS index
	20 in table 5.1.3.1-2 in TS 38.214[3] (R=682.5/1024)

	Carrier frequency (GHz)
	30

	Propagation condition
	TDL-A/D  30ns delay spread, 35Hz Doppler frequency

	SCS and BW
	60kHz: 50MHz
120kHz: 50, 100, 200MHz

	PTRS
	Disabled,KPT-RS =2, LPT-RS =1

	Timing offset
	0

	Frequency offset
	0

	Code block group 
	Disabled

	Frequency hopping 
	Disabled

	Number of HARQ transmissions and RV sequence
	4 , {0,2,3,1}

	PN model for Tx and Rx
	Tx：New phase noise as agreed for MPR simulation
Rx: none

	Testing metric
	SNR @70% of maximum throughput




Table A-2 BS UL 256QAM PUSCH demodulation for FR2-1@39GHz TDLA MCS20 type B mapping
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Table A-3 BS UL 256QAM PUSCH demodulation for FR2-1@39GHz TDLD MCS20 type B mapping
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Parameters for 45 GHz PLL phase noise model

Pa

Pa

model

PSDO 1995.3 (33dB)
n,m [ a, fp,m Dom
1 3e3 2.37 1 3.3
2 550e3 2.7 1.6e6 3.3
3 280e6 | 2.53 30e6 1
rameters for 39 GHz PLL phase noise model
PSDO 1498.7 (31.76dB)
n,m fn a,, fp,m Aom
1 3e3 2.37 1 3.3
2 620e3 2.7 1.6e6 3.3
3 240e6 | 2.53 30e6 1
rameters for 29.55 GHz PLL phase noise
PSDO 860.4 (29.35dB)
n,m fn a,, fp,m Aom
1 3e3 2.37 1 3.3
2 660e3 2.7 1.6e6 3.3
3 182e6 | 2.53 30e6 1
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