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Introduction
[bookmark: _Hlk54362475]A new WI to study the introduction of 35 and 45 MHz channel bandwidth (CBW) has been agreed [1] and study assumptions agreed in WF [2]. This contribution brings measurement data and makes A-MPR and MSD TP proposals.
Discussion
n8 35MHz Spectrum Context
Figure 1 summarizes the n8 spectrum for 35MHz downlink (DL) channel bandwidth (CBW) operation and 3 uplink (UL) CBW scenario:

· Case A (top): case of 20MHz UL CBW using the lowest n8 channel. For this case, no A-MPR is needed, but MSD may require evaluation;
· Case B (middle): case of 20MHz UL CBW using the highest n8 channel. For this case, the upper ACL shoulders overlap the DL n8 channel by approximately 10MHz. Impact on Reference Sensitivity (REFSENS) is expected; and
· Case C (bottom): case of 35MHz UL CBW. For this case, the upper ACL shoulders overlap the n8 DL channel by approximately 25MHz. Strong impact on REFSENS is expected. No other impact is expected as agreed in [2].

[image: ]
[bookmark: _Ref47741332]Figure 1: n8 35MHz DL CBW spectrum perspective for A) 20MHz uplink CBW at highest channel (top), B) 20MHz uplink CBW at lowest channel (middle), C) 35MHz uplink CBW(bottom).

This paper presents measurement results to evaluate the impact of cases A, B and C on maximum sensitivity degradation (MSD) and A-MPR. Broader perspective on specification impact can be found in [3].

Power Amplifier Calibration and Assumptions
· PA calibration point is 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR;
· Post PA losses: 4dB;
· Power Class 3 (PC3) operation;
· Local Oscillator (LO) leakage: -28dBc;
· IQ Image rejection: -28dB;
· C-IM3: -60dBc, C-IM5:-70dBc;
· Power amplifier is tested against 2 different supply voltages to account for large back-offs;
· Transmit (Tx) to Antenna n8 filter rejection at 717MHz: 9dB based on [1]; and
· Duplexer Tx to receiver (Rx) Tx noise rejection in Rx band: 55dB.

Measurement Results
Dataset for MSD Proposal
Case A: 35MHz DL CBW MSD due to 20MHz UL CBW at highest channel
Tx noise level in 35MHz DL channel measured with 20MHz UL LCRB =25 is -36.0 dBm. 

Case B: 35MHz DL CBW MSD due to 20MHz UL CBW at lowest channel
Figure 3 shows measured 20MHz UL CBW Tx noise level in 35MHz DL CBW vs LCRB for the case when the UL channel is closest to the DL band.
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[bookmark: _Ref54350546]Figure 3: 20MHz UL CBW Transmitter noise level in 35MHz DL CBW vs LCRB – Case B.
[bookmark: _Hlk54362664][bookmark: _Hlk54361419]Tx noise level reaches a minimum for LCRB ranging from approximately 25 to 40 RB. We therefore propose to adopt LCRB =25 for MSD evaluation, value at which the transmitter noise level is -15.3 dBm, i.e. approximately 21dB higher than in Case A. This is expected as ACL shoulders overlap significantly the DL CBW.

Case C: 35MHz DL CBW MSD due to 35MHz UL CBW.

The measured 35MHz UL CBW Tx noise level in 35MHz DL CBW is plotted in Figure 4.
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[bookmark: _Ref54278256]Figure 4: 35MHz UL CBW Transmitter noise level in 35MHz DL CBW vs LCRB – Case C.

Tx noise level reaches a minimum for LCRB ranging from approximately 20 to 60 RB. At LCRB =25, the noise level is -10.9 dBm, i.e. approximately 25dB higher than in Case A.

The estimated MSD for each case is shown in Table 3 where no A-MPR is assumed, i.e., the PA total transmit power at 0dB back-off is 27dBm. For 35MHz CBW, NRB is assumed equal to 188,92,44RBs for SCS15,30 and 60kHz respectively.
[bookmark: _Ref54279272]Table 3: n8 35MHz MSD for case A,B,C
[image: ]

The MSD are approximately 3dB for Case A, 17dB for Case B and 22dB for Case C.

Observation 1: For 20MHz UL CBW, the 35MHz DL CBW MSD ranges from 3dB (best case) to 17dB in the worst case of UL channel located closest to the downlink band. For 35MHz UL CBW, the 35MHz DL CBW MSD is approximately 22dB.

[bookmark: _Hlk54361675]Since MSD Case A adds no further degradation to the baseline 20MHz UL / 20MHz DL operation, we propose to retain only 2 MSD test points, those corresponding to Case B and Case C. For the introduction of MSD test points, we propose that the support of 35 MHz and 45 MHz Channel bandwidths is optional for Band n8 and should use a separate table for band specific requirements [3]. This applies to n8 35MHz REFSENS specifications and considering the optionality aspects of this configuration, we propose to minimize the impact of technical specifications by capturing MSD Test Points in a single table format – see Proposal 1.

Proposal 1:
Table 7.3.2-1: Two Antenna Port Reference Sensitivity QPSK PREFSENS for 35MHz Channel bandwidth. 
	Operating band / SCS / Channel bandwidth / Channel allocations / REFSENS/ Duplex mode

	Operating Band
	SCS kHz
	Channel bandwidth (DL)
(MHz)
	Channel bandwidth (UL)
(MHz)
	FC (DL)
(MHz)
	FC (UL)
(MHz)
	UL
allocation (LCRB)
	REFSENS
(dBm)
	Duplex
Mode

	n8
	15
	35
	20
	942.5
	905
	252
	-70.6
	FDD

	
	30
	
	
	
	
	102
	-70.7
	

	
	60
	
	
	
	
	
	
	

	n8
	15
	35
	35
	942.5
	897.5
	252
	-66.3
	FDD

	
	30
	
	
	
	
	102
	-66.4
	

	
	60
	
	
	
	
	
	
	

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1)



Conclusion
In this contribution, we make proposals n8 35MHz CBW MSD test points with Proposal 1.

Proposal 1:
Table 7.3.2-1: Two Antenna Port Reference Sensitivity QPSK PREFSENS for 35MHz Channel bandwidth. 
	Operating band / SCS / Channel bandwidth / Channel allocations / REFSENS/ Duplex mode

	Operating Band
	SCS kHz
	Channel bandwidth (DL)
(MHz)
	Channel bandwidth (UL)
(MHz)
	FC (DL)
(MHz)
	FC (UL)
(MHz)
	UL
allocation (LCRB)
	REFSENS
(dBm)
	Duplex
Mode

	n8
	15
	35
	20
	942.5
	905
	252
	-70.6
	FDD

	
	30
	
	
	
	
	102
	-70.7
	

	
	60
	
	
	
	
	
	
	

	n8
	15
	35
	35
	942.5
	897.5
	252
	-66.3
	FDD

	
	30
	
	
	
	
	102
	-66.4
	

	
	60
	
	
	
	
	
	
	

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1)
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Measured Tx noise in Rx band in channel level (PAout)
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n8 35MHz DL CBW MSD

Case A :20/35 MHz Case B :20/35 MHz Case C :35/35 MHz
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