3GPP TSG-RAN WG4 Meeting # 103-e 
R4-2208549
Electronic Meeting, May 09 – May 20, 2022
Source: 
Huawei, HiSilicon, China Unicom
Title: 
Remaining issues on UE RX RF requirements
Agenda Item:
8.1.3
Document for:
Approval
1. Introduction
At RAN#94e meeting, the revised WID on introduction of 6GHz NR licensed bands was approved in [1]. The RAN4 work on 6425-7125 MHz frequency range according to RCC Recommendation 1/21 starts from Q1 2022. 
In last meeting, WF on UE requirements was approved in R4-2206373. In the contribution, we provided further discussion and proposals on UE RX requirements.
2. Discussion
In RAN4#101bis-e, WF on UE requirements was approved in [4]. For RX requirements,
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Reference Sensitivity
According to the SI TR clause 7.2.1, a noise figure in the [9, 13] dB interval was finally agreed for reporting to ITU WP5D sharing studies. It is also noted that the actual noise figure to be used to define RF requirements should be further studied in the WI phase.

At last meeting REFSENS scaling approach was discussed in [5]. We agree n1->n79->n104 scaling and n40->n79->n104 scaling could be the potential reasonable. From Table 2-1, the NF is about 10.5 dB for n104 based on scaling approach.
Table 2-1: REFSENS scaling

	Band
	Flow
	Fhigh
	20MHz
	NF

	
	
	
	REFSENS
	

	n1
	2110
	2170
	-93.8
	8.9

	n40
	2300
	2400
	-93.7
	9

	n79
	4400
	5000
	-92.7
	10

	n1->n79->n104
	6425
	7125
	-92.19
	10.51

	n40->n79->n104
	6425
	7125
	-92.17
	10.53


During the discussion in previous meetings, the hardware reuse from 6GHz unlicensed band is considered. From an updated version of IEEE 802.11ax [6] on input sensitivity as shown below, it is found that the same minimum sensitivity limits based on 10 dB NF are defined for 5GHz and 6GHz. For NR-U Band n46 and n96 bands, additional insertion losses such as diplexer IL and RF switch IL for hardware sharing are included for the REFSENS definition, hence it is not appropriate to be a reference for n104 single carrier requirements.
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The packet error rate (PER) shall be less than 10% for a PSDU with the rate-dependent input levels listed in
Table 27-51. The PSDU length shall be 2048 octets for BPSK modulation with DCM or 4096 octets for all
other modulations.

Table 27-51—Receiver minimum input level sensitivity

Modulation . s Minimum
Minimum Minimum sensitivi
] ] sensitivity ity sensitivity B ty
Without With (20 MHz PPDU) | (40 MHz PPDU) | (80 MHz PPDU) (so 450 le_;’z"
DCM DCM (dBm) (dBm) (dBm) PPDU) (d4Bm)
N/A BPSK 12 EY -79 76 -7
BPSK QPSK 12 82 -79 -76 ES
QPSK 16-QAM | 112 -79 -76 -73 -70
QPSK 16-QAM | 3/4 -1 74 -1 68





In our evaluation, the REFSENS value can be derived as shown in Table 2-1. It is noted that at 6GHz a front-end LNA with 1.5 dB NF is assumed in the evaluation, which is the normal implementation for high frequency band of FR1. From Table 2-1, the total NF is about 9 dB for the 6GHz band.
Table 2-1 REFSENS value evaluation

	Component
	Value
	Unit

	Diplexer/Triplexer Insertion Loss
	1
	dB

	Main Switch Insertion Loss
	1
	dB

	TRX Filter Insertion Loss
	2
	dB

	Inter-Connection Loss
	1.5
	dB

	TX/RX Switch Insertion Loss
	0.7
	dB

	WideBand Mismatch
	1
	dB

	LNA NF
	1.5
	dB

	LNA Gain
	15
	dB

	Trace Loss From LNA to RFIC
	2
	dB

	RFIC NF
	8
	dB

	Implementation margin
	2.5
	dB

	2 Rx diversity gain
	-3
	dB

	Total NF
	9.0
	dB


Based on above investigations, we propose to define the REFSENS for n104 based on 10 dB NF. In 3gpp specifications for 2.6 GHz (n7, n38, n41), 3.5GHz (n77, n78), and 4.9 GHz (n79), four Rx antenna ports are the baseline. The same principle can be applied for the 6GHz band.
	n1041
	15
	20, 30, 40, 50
	-92.5 + 10log10(NRB/106)
	TDD

	
	30
	20, 30, 40, 50, 60, 70, 80, 90, 100
	-92.8 + 10log10(NRB/51)
	

	
	60
	20, 30, 40, 50, 60, 70, 80, 90, 100
	-93.1 + 10log10(NRB/24)
	

	NOTE 1:
Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE.


Proposal 1: it is proposed to define the REFSENS for 6425 – 7125MHz band n104 based on 10 dB NF.
Proposal 2: Four Rx antenna ports shall be the baseline for the 6GHz licensed band.
Blocking

Based on the study during SI and the reply LS to WP5D [7], the in-band blocking and out-of-band blocking characteristic specified respectively in TS 38.101-1 Table 7.6.2-4 and Table 7.6.3-4 for frequency larger than 3300 MHz could be applied for 6425 – 7125MHz. 
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Proposal 3: it is proposed to use existing in-band blocking in TS 38.101-1 Table 7.6.2-4 and out-of-band blocking in Table 7.6.3-4 for 6425 – 7125MHz band n104.
3. Conclusion
It is proposed to approve the proposals on UE RX requirements for 6GHz licensed band.
Proposal 1: it is proposed to define the REFSENS for 6425 – 7125MHz band n104 based on 10 dB NF.

Proposal 2: Four Rx antenna ports shall be the baseline for the 6GHz licensed band.
Proposal 3: it is proposed to use existing in-band blocking in TS 38.101-1 Table 7.6.2-4 and out-of-band blocking in Table 7.6.3-4 for 6425 – 7125MHz band n104.
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Decide among 5 options


Option 1: 11.5 dB NF (Nokia, Ericsson, Skyworks)


Option 2: 10.5 dB NF (Nokia, CATT, Xiaomi, ZTE, CHTTL)


Option 3: 10 dB NF (Nokia, CATT, Huawei, China Unicom, Xiaomi, CHTTL)


Option 4: 12 dB~13.5 dB NF


Option 5: FFS (Qualcomm, MediaTek, Apple)


ACS


Adopt 33 dBc adjacent channel selectivity (ACS) for 6.425 - 7.125 GHz band 


Blocking


TBD








3GPP


