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1. Introduction
[bookmark: OLE_LINK2]At meeting RAN4 #104e, the test point was updated for DC_(n)3AA-n8A [1] to specify the MSD of each cell group for the intra-band contiguous DC_(n)3AA. The MSD levels were tentatively proposed in brackets based on a quick evaluation of the fifth order intermodulation product (IMD5) power spectral density (PSD). This contribution brings measurement data to refine these levels and proposes an updated MSD test point to align with the fall-back DC_3_n8 agreements. The test point may be re-used for EN-DC DC_8A_(n)3AA.
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Discussion
The requested uplink configurations for DC_(n)3AA-n8A are reproduced from [1] in Table 1 below. An IMD5 interference resulting from dual uplink transmissions of LTE B3 and NR n8 may affect both cell groups of DL band 3/n3. 
· [bookmark: _Hlk115199365]From an uplink perspective, the requested DC_3A_n8A configuration is identical to the fallback combination DC_3_n8. Therefore it makes sense to adopt an MSD a test point that is aligned with the agreed test point for DC_3_n8.
· From a downlink perspective, the IMD5 may overlap both the LTE and the NR cell groups in DL band 3/n3. Since this type of MSD is new to RAN4, further evaluation is needed.
Table 1: Uplink Configurations for DC_(n)3AA-n8A [1]
	E-UTRA and NR DC Configuration
	Uplink Configurations

	DC_(n)3AA-n8A 
	DC_(n)3AA1
DC_3A_n8A

	NOTE1:	Only single switched UL is supported.


[bookmark: _Toc112664222]2.1	Background: DC_3_n8 Legacy MSD Test Point
The agreed B3 MSD due to dual uplink IMD5 interference for fall-back DC_3A_n8A is reproduced in Table 2. 
Table 2: Agreed Band n7 MSD due to IMD4 2 UL interference for DC_3A_n7A
	E-UTRA and NR Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	DC
Configuration
	EUTRA and NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	DC_3A_n8A
	n8
	897.5
	5
	25
	942.5
	N/A
	FDD
	N/A

	
	3
	1747.5
	10
	50
	1842.5
	6.4
	FDD
	IMD5



This test point sets the IMD5 centre frequency at 1842.5MHz and therefore corresponds to a direct hit and complete overlap of the affected DL band B3.
Observation 1: For fall-back DC_3_n8, the B3 MSD due to dual uplink IMD5 is the result of a direct hit and complete IMD5 overlap.
2.2	Test Point Selection for DC_(n)3AA-n8A
Table 3 recalls the agreed MSD test point from [1] for DC_(n)3AA-n8A. The IMD5 centre frequency is 1842.5MHz, i.e., the IMD5 direct hit condition is aligned with the assumptions of the fall-back combination. 
Table 3: DC_(n)3-n8 MSD test point for n3/B3 [1]
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_(n)3AA-n8A
	8
	897.5
	5
	25
	942.5
	N/A
	N/A

	
	3
	N/A
	5
	N/A
	1837.5
	[6.4]
	IMD5

	
	n3
	1747.5
	5
	25
	1842.5
	[6.4]
	IMD5



However, 5MHz CBW is proposed in Table 3 for DC_(n)3AA operation, while 10MHz CBW is specified for the fall-back test point. We therefore make the counter proposal in Table 4 with changes from [1] highlighted in yellow. For the LTE Scell, 5MHz CBW is proposed to ensure worst-case MSD is specified. 
Table 4: MSD RF parameter assumptions for DC_(n)3AA-n8A MSD evaluation
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_(n)3AA-n8A
	n8
	897.5
	5
	25
	942.5
	N/A
	N/A

	
	3
	N/A
	5
	N/A
	1835
	[TBD]
	IMD5

	
	n3
	1747.5
	10
	50
	1842.5
	[6.4]
	IMD5


2.3	IMD5 Measurements and MSD evaluation
The IMD5 interference level is evaluated using Power Amplifier (PA) measurements with the following assumptions:
· Power class 3 operation
· PA calibration: calibrated to meet -30dBc at 26dBm output power using a 20 MHz, SCS15 kHz, QPSK, DFT-S-OFDM, waveform with Lcrb=100 RB at lower channel edge.
· Post PA losses: 					 4dB
· Local Oscillator (LO) leakage: 	-28dBc
· IQ Image rejection: 				-28dB
· RF transceiver impairments: 		C-IM3: -60dBc, C-IM5: -70dBc
· Forward IMD5 only is evaluated at 1842.5MHz and 1835MHz for dual uplink transmissions of:
· n8 UL Fc=897.5MHz, 5MHz CBW, Lcrb=25RB, QPSK, DFT-s-OFDM, SCS15kHz; and
· n7 UL Fc=1747.5MHz, 10MHz CBW, Lcrb=50RB, QPSK, DFT-s-OFDM, SCS15kHz.

2.3.1	IMD5 Power Spectral Density (PSD)
The measured IMD5 PSD at 1842.5MHz is plotted in blue in Figure 1. For illustration purposes, the LTE and NR Scells are overlaid in Figure 1 in orange and red respectively. The black overlay illustrates the fall-back B3 10MHz CBW 6.4dB MSD test condition.


[image: ]
Figure 1: Measured IMD4 PSD (blue). For illustration purposes: n3/B3 10MHz DL carrier overlaid in red and black for DC_(n)3-n8/DC_3_n8. B3 5MHz DL carrier in orange. 
5.2.4	REFSENS requirements
The MSD is evaluated by measuring the relative IMD5 power levels integrated in each of the DC_(n)3AA DL Scell/Cell group. The measured IMD5 level integrated in the LTE B3 5MHz Scell is approximately 6.6dB lower (orange dashed area – Figure 1) than the interference power integrated in the NR n3 10MHz Scell (red dashed area – Figure 1).
Observation 2: The IMD5 interference level integrated in the LTE B3 5MHz Scell is approximately 6.6dB lower than the IMD5 interference integrated in the n3 10MHz DL Scell.
Based on Observation 2, we propose the following MSD requirements.
Proposal: For DC_(n)3-n8, adopt the MSD test point from Table 5.
Table 5: Proposed DC_(n)3-n8 MSD test point
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_(n)3AA-n8A
	n8
	897.5
	5
	25
	942.5
	N/A
	N/A

	
	3
	N/A
	5
	N/A
	1835
	4.5
	IMD5

	
	n3
	1747.5
	10
	50
	1842.5
	6.4
	IMD5


3. Conclusion
This contribution brings measurement data to evaluate the intra-band contiguous ENDC MSD resulting from dual uplink transmission of band B3 and band n7 IMD4 product for DC_(n)3-n8. We propose to adopt the following MSD test point. This test point may be re-used for DC_8A_(n)3AA by replacing n8 with B8.
Proposal: For DC_(n)3AA-n8A, adopt the MSD test point from Table 5.
Table 5: Proposed DC_(n)3AA-n8A MSD test point
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_(n)3AA-n8A
	n8
	897.5
	5
	25
	942.5
	N/A
	N/A

	
	3
	N/A
	5
	N/A
	1835
	4.5
	IMD5

	
	n3
	1747.5
	10
	50
	1842.5
	6.4
	IMD5



Reference
[1]		R4-2213677, “TP for TR 37.718-11-21: DC_(n)3AA-n8A”, 3GPP TSG-RAN WG4 Meeting #104-e, Huawei, HiSilicon.



3GPP
image1.emf
1830 1835 1840 1845 1850 1855

Frequency [MHz]

DC_3_n8 fall-back test point

B3 DL Fc=1842.5MHz / 10MHz CBW

0dB reference level

IMD5 (n8,n3)

Fc=1842.5MHz

B3 DL Fc=1835MHz / 5MHz CBW

IMD5 integrated level:

6.6dB lower than n3 level

n3 DL Fc=1842.5MHz / 10MHz CBW

0dB reference


