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Introduction
In RAN #86, a new study item for Rel-17 was approved to extend NR to up to 71 GHz [1]. This contribution provides link level evaluations with different numerologies and system level evaluation with various channel access mechanisms.
Link level evaluation results
In this section, link level evaluation results for TDL-A channel with different delay spread are provided. For link-level evaluations, PTRS configuration (K=4 and L=1) and CPE compensation are considered. Further details evaluation assumptions are summarized in Appendix A.

In Figure 1~3, BLER performances according to MCS 7, MCS 16, and MCS 22 are provided with different BWs. For 400MHz evaluation, 256/128/64/32 RBs are used for 120/240/480/960kHz SCS. For 2000MHz evaluation, 360/160 RBs are used for 480/960kHz SCS. Based on the results, it is observed that link performance of smaller sub-carrier spacing is more degraded especially for higher MCS because of the phase noise impact. It is also observed that higher sub-carrier spacing can mitigate phase noise impact. 
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[bookmark: _Ref53648355]Figure 1: BLER for TDL-A with 5ns
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Figure 2: BLER for TDL-A with 10ns
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[bookmark: _Ref53648357]Figure 3: BLER for TDL-A with 20ns

Proposal 1: Capture the link-level evaluation results for PDSCH in TR 38.808. 
System level evaluation results
In this section, a set of evaluation results for different channel access mechanisms is shown in Figure 4 and Figure 5, for DL and UL UPT respectively, wherein the system-level simulation is for Scenario indoor-A, and the LBT based channel access procedure is using EN 302 567 as baseline. Detailed evaluation assumptions are reported in the Appendix B. 

 It can be observed that directional LBT performs better than omni-directional LBT, in terms of the DL and UL throughput (both mean and 5% tile), and directional LBT has performance gain over no LBT for high load case. It can also be observed that directional LBT has higher gain in term of the 5% tile performance, which implies a more accurate channel interference estimation for the 5% tile UEs. 
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Figure 4. DL UPT results for different channel access mechanisms.
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Figure 5. UL UPT results for different channel access mechanisms.

Proposal 2: Capture the system-level evaluation results for channel access mechanisms in TR 38.808. 
Conclusion
In this contribution, we collect the link-level and system-level evaluation results for extending NR to 71 GHz. Proposals of this contribution are summarized as follows. 

Proposal 1: Capture the link-level evaluation results for PDSCH in TR 38.808.

Proposal 2: Capture the system-level evaluation results for channel access mechanisms in TR 38.808. 
Reference
[1] RP-193259, New SID: Study on supporting NR from 52.6GHz to 71 GHz, Intel Corporation, 2019.
[bookmark: _GoBack]Appendix A
Table 3 Evaluation assumptions in LLS for PDSCH
	Parameters
	Values

	Carrier frequency
	60 GHz

	Waveform
	CP-OFDM

	Antenna configuration
	2x2 (for TDL model)

	MIMO Layer
	1 

	Subcarrier spacing
	120/240/480/960 kHz

	CP length
	NCP

	Phase noise model
	TR38.803 Example 2

	MCS
	NR Rel-15 MCS Table

	MIMO reception algorithm
	MMSE

	Channel model
	TDL-A

	RB allocation
	2 GHz: 320/160
400 MHz: 256/128/64/32

	FFT size
	2 GHz: 4096/2048
400 MHz: 4096/2048/1024/512

	PDSCH symbol indexes
	2-13

	DMRS symbol index
	2

	DMRS bundling size
	Full allocated BW

	PTRS symbol indexes
	3-13

	PTRS density 
	One tone per 4 RBs  

	Channel code
	LDPC

	Channel estimation
	MMSE

	Transmission mode 
	QPSK:526/1024; MCS 7
16QAM: 658/1024; MCS 16
64QAM:666/1024; MCS 22


Appendix B
Table 4 Evaluation assumptions in SLS 
	Parameters
	Values

	Carrier frequency
	60 GHz

	Subcarrier spacing
	960 KHz

	Bandwidth
	2 GHz

	Number of RBs
	160

	Development scenario
	Indoor-A

	UE distribution
	5 per BS

	Channel model
	InH open office

	Mobility
	1 km/hr

	BS antenna configuration
	(Mg,Ng,M,N,P) = (1,1,4,8,2) with (0.5 dv, 0.5 dH)

	BS antenna element gain
	5 dBi

	UE antenna configuration
	(Mg,Ng,M,N,P) = (1,2,2,2,2) with (0.5 dv, 0.5 dH)

	UE antenna element gain
	5 dBi

	BS power limitation
	40 dBm EIRP

	UE power limitation
	25 dBm EIRP with 21 dBm max TxP

	BS NF
	7 dB

	UE NF
	10 dB

	PDCCH overhead
	2 symbol per slot 

	DMRS overhead
	1 symbol per slot

	Traffic model
	FTP model 3 (27 Mbyte file)

	DL/UL traffic radio
	50% DL, 50% UL

	LBT based channel access
	EN 302 567
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