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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 TX requirements.
2. Discussion
In RAN4#102 meeting, RAN4 approved the following WF for UE TX requirements.
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For existing FR1 licensed bands, PC3 requirements are defined using 1TX as reference architecture, and a common requirements are defined for PC3 UE. We think the same approach can also apply to band n104. For PC2 a separate MPR are defined for TX diversity with dual TX. Hence we propose,
Proposal 1: Specify PC3 as first priority and default power class, using 1Tx as reference architecture. Specify PC2 1Tx if time allows.  (PC2 2Tx is FFS)

MPR, ACLR, and SEM

During the discussion of the SI on IMT parameters for 6.425-7.025GHz, 7.025-7.125GHz and 10.0-10.5 GHz, for answering requests from ITU-R WP5D, RAN4 did the co-existence simulation to derive the ACIR. The following table show the required ACIR. From WF [5], the targeted ACIR value was weighted to better consider 3UEs in UL assumption. Finally it is concluded that UE ACLR=26 dB. From the co-existence study, it concludes the relaxed ACLR can still fulfil the co-existence. With the update, the MPR for low order modulation could be improved hence the coverage performance is improved and power efficiency can be optimized. It is proposed to follow the SI conclusion. for higher modulation schemes, it is EVM limited hence it is expected to be maintained.
Table 4.3.1.2-5 of 38.921: UL simulation results for 6.425 - 7.125 GHz and 10.0 - 10.5 GHz
	
	ACIR (dB)

	Company
	6.425 - 7.125 GHz
	10.0 - 10.5 GHz

	
	Urban macro uncoord.
	Urban Macro uncoord.

	CATT
	26
	26.2

	Nokia
	26.9
	25.9

	Huawei
	27.9
	25.9

	Ericsson
	27
	23

	ZTE
	27.9
	24.9

	Qualcomm
	22 (Note 1)
	22 / 21.5(Note 1, 2)

	Average value
	26.3
	24.6

	Average after removing highest and lowest values
	27
	24.9

	Note 1:
3 UL UEs are assumed, where the same antenna gain derived by the BS beam forming pattern modelling described in clause 8.1.1 is used for all UEs.

Note 2: 
22 with 23 dBm UE maximum Tx power and 21.5 with 20 dBm UE maximum Tx power.


For PC2, based on RAN4 experience there is 1 dB higher than that for PC3 for both NR and LTE. Hence we propose,
Proposal 2: PC3 UE ACLR=26 dB and PC2 UE ACLR=27 dB.
For spectral mask, it is proposed to adopt the mask concluded in the SI which is relaxed general NR FR1 spectrum mask by3 dB at the channel edge ± 0 – 5 MHz.
Proposal 3: it is proposed to adopt the spectral mask concluded in the SI.
The next question is whether current MPR should be improved or maintained. We did some evaluation based on following simulation assumptions.

· CIM3: 60 dBc.

· IQ image: 28 dB.

· LO leakage: 28 dBc.

· PA calibration point was 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR
· ACLR/SEM requirements are in line with option A or option B
The Differential MPR results (Option B-Option A) are shown in following figures can be found in .
Option A:

SEM: Adopt the SEM requirement defined in TR 38.921 for 6425-7125MHz assuming UE PC3 is specified.

ACLR: Adopt 26 dB ACLR for 6.425 - 7.125 GHz band (PC3 UE).

Option B:

SEM: Adopt SEM as defined in sub-clause 6.5.2.2 of TS 38.101-1 assuming UE PC3 is specified

ACLR: Adopt 30 dB ACLR for 6.425 – 7.125 GHz band (PC3 UE).

Figure 1: Differential MPR results: opt B-opt A
	MPR_opt B-MPR_opt A
	Gating Factors (optA)
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The MPR margins against the existing specs are shown in following figures.

Figure 2: MPR margins against the spec
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Observations for PC3:
· For PC3 DFT-s-OFDM:

For the outer/edge region, option B provides ~1 dB margin for QPSK/16QAM,.

· For PC3 CP-OFDM:

For the outer RB region, option 1 provides at least 1 dB margin for QPSK/16QAM.
The MPR margins against the existing specs for PC2 are shown in following figures.

Figure 3: PC2 MPR margins against the spec
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Observations for PC2:
· For PC2 DFT-s-OFDM:

For the outer/edge region, option B provides at least 1 dB margin for QPSK/16QAM.

· For PC2 CP-OFDM:

For the outer RB region, option 1 provides at least 1 dB margin for QPSK/16QAM.

Proposal 4: If the ACLR/SEM requirements are relaxed as suggested in TR 38.921 for the 6GHz licensed band, the PC2/PC3 MPR requirements for outer allocations could be improved by 1 dB for QPSK/16QAM.

	Modulation
	MPR for PC3/PC2 (dB) / RB allocation

	
	Outer
	Inner

	DFT-s-OFDM
	QPSK
	0
	0

	
	16QAM
	≤ 1
	≤ 1

	CP-OFDM
	QPSK
	≤ 2
	≤ 1.5

	
	16QAM
	≤ 2
	≤ 2


A-MPR
In last meeting, RAN4 agreed the agreements that,
According to RCC Recommendation 1/21, RAN4 specification work on the band definition is based on the following assumptions. 

· Restricted use of frequency blocks for 5G NR in RCC Recommendation means the usage of 5G NR is not allowed for the frequency block(s).

· For unwanted emissions in spurious domain the Category B limits in ITU-R SM.329 should be fulfilled and no additional limits are expected.

Hence there is no A-MPR to be defined according to RCC Recommendation 1/21, and the assumptions is to be further confirmed by RCC reply LS.
Proposal 5: A-MPR is not needed according to RCC Recommendation 1/21.

Spurious emissions for UE co-existence

The requirements for NR bands for coexistence with protected bands were proposed in [7] and [8].

	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n104
	E-UTRA Band 1, 3, 7, 8, 20

NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	


Proposal 6: E-UTRA Band 1, 3, 7, 8, 20 and NR Band n77, n78 are the protected band for n104 UE co-existence.
3. Conclusions
It is proposed to approve the proposals on UE TX requirements for 6GHz licensed band.
Proposal 1: Specify PC3 as first priority and default power class, using 1Tx as reference architecture. Specify PC2 1Tx if time allows.  (PC2 2Tx is FFS)

Proposal 2: PC3 UE ACLR=26 dB and PC2 UE ACLR=27 dB.
For spectral mask, it is proposed to adopt the mask concluded in the SI which is relaxed general NR FR1 spectrum mask by3 dB at the channel edge ± 0 – 5 MHz.

Proposal 3: it is proposed to adopt the spectral mask concluded in the SI.
Proposal 4: If the ACLR/SEM requirements are relaxed as suggested in TR 38.921 for the 6GHz licensed band, the PC2/PC3 MPR requirements for outer allocations could be improved by 1 dB for QPSK/16QAM.

Proposal 5: A-MPR is not needed according to RCC Recommendation 1/21.
Proposal 6: E-UTRA Band 1, 3, 7, 8, 20 and NR Band n77, n78 are the protected band for n104 UE co-existence.
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Specify PC3 1Tx [and 2Tx] as first priority and default power class. PC3 2Tx is intended to enable reuse of the Tx between n96 and licensed 6 GHz band.


Specify PC2 1Tx if time allows.  (2Tx is FFS)


MPR, ACLR, and SEM


Decide between option 1 and option 2


Option1: (Nokia, CATT, Qualcomm, Ericsson, Skyworks, ZTE)


ACLR, SEM, and other relevant requirements are not relaxed, and current MPR can be applied to the 6 GHz band


Option 2: (Nokia, CATT, Huawei, Ericsson, Xiaomi, Skyworks, ZTE)


Relaxed ACLR for PC3 and SEM from 38.921 is adopted, and further evaluate if current PC3 MPR should be improved or maintained. PC2 ACLR and PC2 MPR are FFS.


Companies are encouraged to provide justification for their preference.
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