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1. Introduction
[bookmark: _Hlk528680199]In RAN4#103-e meeting, companies discussed the requirement for FR2-2 PUSCH demodulation. Following agreements are captured in WF [1]. 
Issue 2-1-1: Whether to define demodulation requirements for 960kHz SCS?
FFS whether dedicated UL performance requirements will be introduced for 960kHz SCS
FFS whether dedicated DL performance requirements will be introduced for 960kHz SCS
Companies are encouraged to discuss simulation assumption for 960kHz SCS

Issue 2-2-2: How to consider transform decoding?
Specify requirements for FR2-2 PUSCH demodulation with transform precoding enabled.

[bookmark: _Hlk103897057]Agreed Issue 2-2-4: Parameter list for PUSCH performance requirements (Agreements in the last meeting)
General PUSCH test setup
Consider the following simulation assumptions at starting point for PUSCH performance requirements:
· MCS 4, 16, 20
· FFS MCS 4, 16, 20 for 1 Tx and MCS 4, 16 for 2 Tx  
· DM-RS/PT-RS configuration Rel-15 assumptions
· 1+1 DMRS configuration
· PTRS Tx on
· Temporary PRB number (for simulations):
· (66)(264)(66)([124])([248])(33)([62])([124])(148) for SCS (kHz CWB (MHz)) = (120 100)(120 400)(480 400) (480 800)(480 1600)(960 400)(960 800)(960 1600)(960 2000)
· The numbers are modified according to RF agreements in this meeting

Detailed PUSCH test setup
	Parameter
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	Time domain
resource
	PUSCH mapping type
	B

	
	Start symbol index
	0 

	
	Allocation length
	10 

	Frequency domain resource
	Frequency hopping
	Disabled

	
	
	

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	Test metric
	Normalized throughput 
	70%



Rx processing assumptions
Define PUSCH performance requirements by using phase noise compensation
· Companies are encouraged to bring results for CPE and CPE+ICI compensation methods.

In this contribution, open issues of NR extended to 71GHz PUSCH demodulation are analyzed.     

2. Discussion
2.1	PN impact
According to our simulation results [4], the PN impact is small and only CPE is enough for up to MCS20 based on current assumption. Furthermore, the testability of larger bandwidth is still suspicious and the maximum UL SNR for the test would be low. In that case, the highest testable MCS would be limited and the PN impact could also be limited. It would be possible not consider ICI for BS demodulation requirements. 
Proposal 1: Do not consider ICI for BS demodulation requirements. 

2.2	SCS and CBW
As we mentioned in previous meeting [2], 960kHz SCS is not a typical deployment considering its limited PRB number and PSD. The other issue of 960kHz SCS is its very small CP length and the corresponding timing would be very tight. It is similar as 60kHz SCS in FR1 and 240kHz SCS in FR2-1, and no requirement was defined for them. The same methodology could be applied for 960kHz SCS. 
Some companies mentioned that 960kHz SCS could simplify receiver because of smaller PN impact. From the test requirement point of view, the PN impact would be also small for other SCSs in UL demodulation tests regarding to the testability. Based on our simulation results [4], the PN impact is small for at least up to MCS20 cases and ICI is unnecessary. In that case, the ICI implementation might not be checked by tests. 
Proposal 2: RAN4 do not consider 960kHz SCS for FR2-2 BS demodulation requirements.

According to the TR38.884 [3], the maximum DL testable SNR for n263 is very low for the large bandwidth, such as 800M ~ 2000M, which is typical for 960kHz SCS. In UL test, the situation would be similar or even worse. 
Based on our analysis on UL demodulation test method [5], the CATR chamber area could be 2m2 rather than 20m2 used in FR2-1. It will decrease propagation loss by 10dB which could be very helpful to get more link budget margin to keep a feasible SNR limit for minimum CBW of each SCS. But the conclusion should be pended until RF have agreements on this issue.  
Proposal 3: Keep the agreement in the previous meeting that using the minimum CBW and 20dB SNR limit for discussion at current stage. Pending the decision until RF have agreements on the link budget. 

2.3	PUSCH requirements
For MCS, our simulation results [4] show that all required SNR are below 20dB. If the final link budget agreement indicate 20dB SNR limit could be applied for FR2-2, MCS 4/16/20 for 1Tx and MCS 4/16 for 2Tx could be used for FR2-2 PUSCH demodulation requirements.
Proposal 4: If the final link budget agreement indicate 20dB SNR limit could be applied for FR2-2 minimum CBW per SCS, MCS 4/16/20 for 1Tx and MCS 4/16 for 2Tx could be used for FR2-2 PUSCH demodulation requirements.

Whether to define requirement for FR2-2 PUSCH repetition type A was not discussed in the second round of previous meeting. This issue is relevant to coverage enhancement. Many coverage enhancement features are discussed in Rel-17 and Rel-18, but there is no detailed study on FR2-2 part. PUSCH repetition type A is the basic method for other further enhancement feature, such as JCE etc. If the repetition type A is not defined, there is no necessary to define enhanced features. To avoid misunderstanding, it’s better that RAN4 make a decision on it. Based on the current situation, FR2-2 coverage limitation is not clear, and this requirement could be introduced in the future release if necessary.   
Proposal 5: Do not define demodulation requirement for FR2-2 PUSCH repetition type A in Rel-17. Introduce the requirement in Rel-19 or higher release if necessary.  

3. Conclusions
Proposal 1: Do not consider ICI for BS demodulation requirements. 
Proposal 2: RAN4 do not consider 960kHz SCS for FR2-2 BS demodulation requirements.
Proposal 3: Keep the agreement in the previous meeting that using the minimum CBW and 20dB SNR limit for discussion at current stage. Pending the decision until RF have agreements on the link budget. 
Proposal 4: If the final link budget agreement indicate 20dB SNR limit could be applied for FR2-2 minimum CBW per SCS, MCS 4/16/20 for 1Tx and MCS 4/16 for 2Tx could be used for FR2-2 PUSCH demodulation requirements.
Proposal 5: Do not define demodulation requirement for FR2-2 PUSCH repetition type A in Rel-17. Introduce the requirement in Rel-19 or higher release if necessary.  
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