
3GPP TSG-RAN WG4 Meeting#100-e                               R4-2113922                         
E-meeting,16th Aug– 27th Aug, 2021
[bookmark: _GoBack]Agenda item:	9.16.5.1
Source: 	ZTE Corporation
Title: 	Discussion on BS Tx requirements for 52.6-71GHz
[bookmark: DocumentFor]Document for:	Approval  
Introduction
In the last RAN4 meeting, there were lots of progress for BS Tx requirements for 52.6-71GHz [2]. In this contribution, we want to share some further considerations on the remaining open issues for BS TX requirements.
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2.1. ON-OFF mask
For ON-OFF/OFF-ON transition period, there were some concerns during 60GHz SI phase on its high overhead especially for 480kHz and 960kHz and some further improvement are encouraged to be investigated.
From the hardware feasibility perspective, with the increasing operation frequency for 60GHz, then settling time for PLL might be shorter compared with that of existing FR2. In addition, ramping up time and ramping down time of PA is highly related with the supported output power or electric current within the PA, if the output power for 60GHz is on the same level of that for 45GHz and 28GHz and same PA manufacturing material (e.g. GaAs, Si), then similar ramping up time and ramping down time could be expected for 60GHz as the existing FR2. 

Observation 1: if the output power for 60GHz is on the same level of that for the existing FR2 and same PA manufacturing material (e.g. GaAs, Si), then similar ramping up time and ramping down time could be expected for 52.6-71GHz. 

In addition, the analysis on the GP overhead with the following TDD periodicity assumption is shown in Table 1 and Table 2. It could be found that GP overhead might be too high if the same ON-OFF transition time for the existing FR2 with the proposed TDD periodicity was reused for 60GHz. Alternatives to reduce the GP overhead could be either extend the TDD periodicity for 480kHz and 960kHz if to reduce ON-OFF transition time from BS and UE side to shorten the GP time is not feasible considering the hardware limitation.
Observation 2: to reduce the GP overhead for 480kHz and 960kHz of 52.6-71GHz, alternatives could be extend the TDD periodicity. 
[bookmark: _Ref485032108]Table 1. cell coverage analysis 
	Frequency range
	Existing FR2
	60GHz

	Numerology (kHz)
	60
	120
	480
	960

	GP (symbol)
	1
	2
	8
	16

	GP (us)
	16.67 
	16.67 
	16.67 
	16.67 

	Sync error (us)
	3
	3
	3
	3

	BS OFF-ON (us)
	3
	3
	3
	3

	UE OFF-ON (us)
	5
	5
	5
	5

	Tcell (us)
	1.3333
	1.3333
	1.3332
	1.3328

	Cell coverage (m)
	399.99
	399.99
	399.96
	399.84

	Periodicity of TDD (ms)
	0.5
	0.25
	0.0625
	0.03125

	GP overhead (%)
	3.58
	7.12
	26.67 
	53.33 



[bookmark: _Ref485032115]Table 2. BS to BS distance without interference 
	Frequency range
	Existing FR2
	60GHz

	Numerology (kHz)
	60
	120
	480
	960

	GP (symbol)
	1
	2
	8
	16

	GP (us)
	16.67
	16.67
	16.67 
	16.67 

	Sync error (us)
	3
	3
	3
	3

	BS ON-OFF (us)
	3
	3
	3
	3

	BS OFF-ON (us)
	3
	3
	3
	3

	Tbs-bs (us)
	4.67
	4.67
	4.67 
	4.67 

	Two BSs distance (m)
	1401
	1401
	1399.92
	1399.68

	Periodicity of TDD (ms)
	0.5
	0.25
	0.0625
	0.03125

	GP overhead (%)
	3.334
	6.668
	26.67 
	53.33 




2.2.TAE requirements for MIMO, CA case
As discussed in 60GHz SI phase, it was recognized that TAE 65ns for MIMO transmission might be not valid anymore especially considering the CP length for 960kHz SCS as shown in Table 1. TAE 65ns is almost close to CP length which would result in serious performance degradation at UE receiver side, therefore some initial simulation results are provided in Figure 1 and Figure 2 to show the impacts of different TAE values on downlink performance. Detailed simulation assumptions are listed in Annex 5.
Table 1. Summary for CP and data length for different SCS
	u
	SCS
	CP[ns]
	data[ns]
	Sampling Rate [MHz]

	2
	60
	1171.875
	16666.6
	245.76

	3
	120
	585.9375
	8333.3
	491.52

	4
	240
	292.96875
	4166.6
	983.04

	5
	480
	146.484375
	2083.3
	1966.08

	6
	960
	73.2421875
	1041.6
	3932.16
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Figure 1. the impacts of TAE on downlink link performance [960kHz]
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Figure 2. the impacts of TAE on downlink link performance [480kHz]
Based on the initial simulation results in Figure 1 and Figure 2, it could be easily found that 65ns TAE would cause severe performance degradation especially for 960kHz. 
For 960kHz SCS, the acceptable TAE requirement should be around 10-20ns for 960kHz and 10-40ns for 480kHz, 
Observation 3: the acceptable TAE requirement should be around 10-20ns for 960kHz and 10-40ns for 480kHz, 
Proposal 1: to discuss the simulation assumptions to further evaluate acceptable TAE requirements for 60GHz 480kHz and 960kHz SCS.

2.3. EVM requirements for 52.6-71GHz

Regarding EVM requirements for 52.6-71GHz, the EVM requirement for FR2 could be still reused, however the PT-RS configuration in the EVM conformance testing might needed to be revised since PN model for 52.6-71GHz is different from legacy FR2, therefore we are not sure whether the existing FR2 PT-RS configuration could be applied still.
Proposal 2: to reuse FR2 EVM requirement (up to 64QAM) for 52.6-71GHz and revisit PT-RS configuration for 52.6-71GHz;  

2.4. Unwanted emission requirements
In the last RAN4 meeting, there were some initial discussions how to further evaluate coexistence performance for 60GHz and whether coexistence work in TR 38.803 can be used as reference for the coexistence study for 60GHz. Based on our initial simulation results in the companion contribution [3], for indoor scenario, it seems that more stringent DL ACIR requirement are expected due to the lower output power of NR BS in the the simulation assumption, therefore we propose to discuss the simulation assumption for 52.6-71GHz in the ACLR/ACS agenda firstly.
Table 2. Way forward on BS ACLR and ACS
	BS
	30 GHz
	45 GHz
	70 GHz

	ACLR
	27.5
	25.5
	23.5

	ACS
	23.5
	22.5
	21.5


Proposal 3: to propose to discuss the simulation assumptions for 52.6-71GHz for ACLR/ACS evaluation firstly;  

In addition, for the OBUE limit for 60GHz, the corresponding mask could be defined as following Table 3:
Table 3: OBUE limits applicable in the frequency range 52.6 GHz-71 GHz
	Frequency offset of measurement filter -3B point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 31 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < fmax
	0.1* BWcontiguous +0.5 MHz  f_offset < f_ offsetmax
	Min(-13 dBm, Max(Prated,t,TRP – 39 dB, -20 dBm))
	1 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap.


Proposal 4: to agree OBUE limit in Table 3 for 60GHz. 

In addition, it could be noted that the proposed mask and ACLR value is tighter than IEEE mask as shown in Figure 3, in other words, this could also well coexist with the 802.11ad/ay system for unlicensed operation instead of licensed operation only.
[image: ]
Figure 3. Transmit mask for 802.11ad 2.16GHz
Conclusions
In this contribution, we want to further considerations on each BS Tx requirements for 60GHz and some proposals and observations are made as following:
Observation 1: if the output power for 60GHz is on the same level of that for the existing FR2 and same PA manufacturing material (e.g. GaAs, Si), then similar ramping up time and ramping down time could be expected for 60GHz. 
Observation 2: to reduce the GP overhead for 480kHz and 960kHz of 60GHz, alternatives could be extend the TDD periodicity.
Observation 3: the acceptable TAE requirement should be around 10-20ns for 960kHz and 10-40ns for 480kHz, 
Proposal 1: to discuss the simulation assumptions to further evaluate acceptable TAE requirements for 60GHz 480kHz and 960kHz SCS. 
Proposal 2: to reuse FR2 EVM requirement (up to 64QAM) for 52.6-71GHz and revisit PT-RS configuration for 52.6-71GHz;  
Proposal 3: to propose to discuss the simulation assumptions for 52.6-71GHz for ACLR/ACS evaluation firstly;  
Proposal 4: to agree OBUE limit in Table 3 for 60GHz.
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Annex: simulation assumption
Table A1-1 Link level simulation assumption
	Parameters
	Values or assumptions

	Carrier Frequency
	60GHz

	Waveform
	CP-OFDM

	System Bandwidth
	400MHz

	Subcarrier spacing
	480kHz/960kHz

	CP type
	Normal CP

	Channel Model
	TDL-A 5ns

	PN model
	3GPP TR38.803 example 2

	DMRS Configuration
	2 DMRS symbols per slot at (2,11)

	PTRS Configuration
	(K = 2, L = 1)

	SLIV
	(S=0, L=14)

	Channel Estimation
	Realistic

	PN Estimation
	Realistic

	PN compensation
	CPE & ICI

	UE receiver
	MMSE-IRC

	BS antenna Array configuration
	2

	UE antenna Array configuration
	2
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