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1	Introduction
RAN4#98-e discussed whether the existing FR2 UE demodulation performance requirements can be applicable for 47GHz band and agreed with the way forward to evaluate further [1].
	Extension of the applicability of the requirements are independent from the ongoing Rel-17 SI Study on enhanced test methods for FR2 UEs.
· If necessary, RAN4 FR2 UE demodulation and CSI requirements applicability could be re-visited after the conclusion of Rel-17 Testability SI.
Whether the existing UE performance requirements applicable for 47GHz band or not
· Extend the applicable FR2 operating bands up to 48200MHz for Rel-15/16 FR2 UE demodulation requirements except for 256QAM Rank 1, 64QAM Rank 2, and 16QAM Rank 1 with Enhanced Receiver Type 1. 
· Interested companies are encouraged to provide the evaluation results whether the UE demodulation requirements of 64QAM Rank 2 (TS38.101-1 Table 7.2.2.2.1-4 Test 2-6) are applicable for 47GHz band without any margin or with 1dB margin
· Interested companies are encouraged to provide the evaluation results whether the following UE demodulation requirements are applicable for 47GHz band:
· 256QAM Rank 1 (TS38.101-4 Table 7.2.2.2.1-3 Test 1-4)
· 16QAM Rank 1 with Enhanced Receiver Type 1 (TS38.101-4 Table 7.2.2.2.1-5 Test 3-1). 
· Phase noise model from TR 38.803 Example 2 is a baseline assumption for evaluation.
· Other phase models are not precluded for the evaluation. 
· For evaluation, different compensation techniques are up to UE implementation.



This contribution continues the discussion of the applicability of the existing FR2 UE demodulation requirements to NR 47GHz band. 
2	Discussion
We have evaluated two scenarios in Table 1 if there any performance impacts due to the phase noise in band n262. Figure 1 compares the throughput between fc=30GHz and fc=45GHz where we used the phase noise model in TR 38.803 Example 2. 
[bookmark: _Ref67940860]Table 1	Evaluation scenarios for UE performance requirements in 47GHz band. 
	Test case
	Carrier frequency (fc)
	CBW/SCS
	MCS
	Rank
	Propagation condition
	Antenna configuration

	Test 1
	30GHz
45GHz
	100MHz / 120kHz
	64QAM CR=0.43
	2
	TDLA30-75
	2x2 ULA Low

	Test 2
	30GHz
45GHz
	50MHz / 120kHz
	256QAM CR=0.67
	1
	TDLD30-75
	2x2 ULA Low



In general, the impact of phase noise consists of common phase error (CPE) and inter-carrier interference (ICI). CPE causes the phase rotation and it degrades the demodulation performance in the higher order modulation such as 64QAM or 256QAM. On other hand, ICI is considered as Gaussian noise. Which error (CPE or ICI) is dominant depends on the subcarrier spacing and phase noise bandwidth. The figures show the simulation results with the assumption UE applies CPE compensation (CPE comp) and ICI compensation (ICI comp).
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	(a) Test 1 (64QAM, 0.43, Rank 2)
	(b) Test 2 (256QAM, 0.67, Rank 1)


[bookmark: _Ref71284003]Figure 1	Performance comparison between fc=30GHz and fc=45GHz. 
If we focus on SNR to achieve 70% of maximum throughput, the performance difference in Test 1 (64QAM 0.43, Rank 2) between 30GHz and 45GHz can be kept within 0.5dB by applying the proper PN compensation techniques. For test 2 (256QAM 0.67, Rank 1), on the other hand, the performance degradation with 45GHz compared with 30GHz is significant regardless of CPE compensation or ICI compensation. 
Observation 1: The existing DL 64QAM CR=0.43 Rank 2 test for FR2 is applicable for n262. 
Observation 2: The existing DL 256QAM CR=0.67 Rank 1 test for FR2 is not applicable for n262. 

Proposal: The existing FR2 UE performance requirements in TS38.101-4 are applicable to the FR2 operating bands defined in with FDL_high not exceeding 48200 MHz, except the test case of 256QAM Rank 1 (TS38.101-4 Table 7.2.2.2.1-3 Test 1-4).

3	Summary
Observation 1: The existing DL 64QAM CR=0.43 Rank 2 test for FR2 is applicable for n262. 
Observation 2: The existing DL 256QAM CR=0.67 Rank 1 test for FR2 is not applicable for n262. 
Proposal: The existing FR2 UE performance requirements in TS38.101-4 are applicable to the FR2 operating bands defined in with FDL_high not exceeding 48200 MHz, except the test case of 256QAM Rank 1 (TS38.101-4 Table 7.2.2.2.1-3 Test 1-4).

TP for CR to TS38.101-4 is given as follows:
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The minimum performance requirements are applicable to the FR2 operating bands defined in TS 38.101-2 [7] with FDL_high not exceeding 48200 MHz, except test cases listed in Clause 7.1.1.6.
The minimum performance requirements in Clause 7 are mandatary for UE supporting NR operation, except test cases listed in Clause 7.1.1.3, 7.1.1.4.
[bookmark: _Hlk71138278][bookmark: _Hlk71138463]7.1.1.6	Applicability of requirements for operating bands
[bookmark: _Hlk71138765]The applicability rules for FR2 operating bands are specified in Table 7.1.1.6-1. 
Table 7.1.1.6-1: Requirements applicability for operating bands
	Test type
	Test list
	Applicability notes

	FR2 TDD
	PDSCH
	Clause 7.2.2.2.1 (Test 1-1)
	The requirements are not applicable for band n262
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120kHz/100MHz, 64QAM CR=0.43 rank 2, TDLA30-75 2x2 Low

fc=30GHz CPE comp.

fc=30GHz ICS comp.

fc=45GHz CPE comp.

fc=45GHz ICI comp.
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120kHz/50MHz, 256QAM CR=0.67 rank 1, TDLD30-75 2x2 Low

fc=30GHz CPE comp.

fc=30GHz ICS comp.

fc=45GHz CPE comp.

fc=45GHz ICI comp.


