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1	Background
At the RAN4#99-e meeting, the Way forward [1] on UE demodulation on NR 47GHz was approved. In this contribution, we share our views about the demodulation requirements for NR UE for 47GHz band.
2	Discussion
	· Whether the existing UE performance requirements applicable for 47GHz band or not
· Interested companies are encouraged to provide the evaluation results whether the following UE demodulation requirements are applicable for 47GHz band without any margin or applicable with extra margin:
· 64QAM Rank 2 (TS38.101-4 Table 7.2.2.2.1-4 Test 2-6)
· 16QAM Rank 1 with Enhanced Receiver Type 1 (TS38.101-4 Table 7.2.2.2.1-5 Test 3-1)
· Extra margin: Option 1: 1.0dB, Option 2: 0.7dB, Option 3: 0.5dB, Option 4: No extra margin
· Interested companies are encouraged to provide the evaluation results whether the following UE demodulation requirements are applicable for 47GHz band with extra margin or not applicable:
· 256QAM Rank 1 (TS38.101-4 Table 7.2.2.2.1-3 Test 1-4 )
· For evaluation:
· Phase noise model from TR 38.803 Example 2 is a baseline assumption for evaluation.
· Other phase models are not precluded for the evaluation. 
· Assume the carrier frequencies: 39GHz and 47GHz.
· Different compensation techniques are up to UE implementation.



The only remained issue is that whether the existing UE performance requirements are applicable for 47GHz band. Here we provide the evaluation results on the impact of the Rx phase noise at 39GHz and 47GHz band as shown in the following Table 2-1 and Figure 2-1. We assume Tx EVM = 0.06 for the 16QAM and 64QAM cases and Tx EVM = 0.03 for the 256QAM case. For the Rx side, “Example 2 UE” model is used for phase noise modelling.
Table 2-1 Performance between modelling phase noise or not at 47GHz band
	Case number
	Modulation and code rate
	Rx Phase noise model
	SNR@70%maximum throughput (dB)

	Test 1-4 in Table 7.2.2.2.1-3 of TS 38.101-4
	256QAM, 0.67, rank1
	Example 2, UE @ 39GHz
	19.09 (+1.92)

	
	
	Example 2, UE @ 47GHz
	19.99 (+2.82)

	
	
	N/A
	17.17

	Test 2-6 in Table 7.2.2.2.1-4 of TS 38.101-4
	64QAM, 0.43, rank2
	Example 2, UE @ 39GHz
	15.79 (+0.64)

	
	
	Example 2, UE @ 47GHz
	16.16 (+1.01)

	
	
	N/A
	15.15

	Test 3-1 in Table 7.2.2.2.1-5 of TS 38.101-4
	16QAM, 0.48, rank2, Enhanced Receiver Type 1
	Example 2, UE @ 39GHz
	16.13 (+0.76)

	
	
	Example 2, UE @ 47GHz
	16.50 (+1.13)

	
	
	N/A
	15.37
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Figure 2-1 Performance between modelling phase noise or not
We can see that for all three cases, there is obviously performance degradation considering “Example 2, UE” phase noise model at 47GHz comparing to “Example 2, UE” phase noise model at 39GHz or no phase noise model.
There is obviously performance degradation considering “Example 2, UE” phase noise model at 47GHz comparing to “Example 2, UE” phase noise model at 39GHz or no phase noise model.
For the 64QAM case and the 16QAM case, the impairment results provided by companies can be found in [2], adding 1.5dB~3dB for the 64QAM case, 1.9dB~3dB for the 16QAM case. Considering the impact on the “Example 2, UE” phase noise model at 39GHz as per our simulation results above, at least about 1dB is remained for other impairment factors.
Except impact of the phase noise, at least about 1dB is remained for other impairment factors.
Therefore, for the 16QAM rank 2 case with Enhanced Receiver Type 1 case and the 64QAM rank 2 case, we propose to add extra 1dB margin to ensure there is enough margin remained.
Add extra 1dB for the 16QAM rank 2 case with Enhanced Receiver Type 1 case and the 64QAM rank 2 case.
For the 256QAM case, extra about 4dB margin (2.8dB for phase noise and 1dB for other impairment factors) should be added, and then the 256QAM case will be untestable. So we propose to not test 256QAM at 47GHz.
Do not test 256QAM at 47GHz.
3	Proposals
In this contribution, we discuss on demodulation performance for NR UE demodulation for 47GHz band. Our observations and proposals are:
1. There is obviously performance degradation considering “Example 2, UE” phase noise model at 47GHz comparing to “Example 2, UE” phase noise model at 39GHz or no phase noise model.
Except impact of the phase noise, at least about 1dB is remained for other impairment factors.
1. Add extra 1dB for the 16QAM rank 2 case with Enhanced Receiver Type 1 case and the 64QAM rank 2 case.
Do not test 256QAM at 47GHz.
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