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1. 
Background
This contribution presents a text proposal on DC_39A-n78A for TR 37.863-01-01. 
2.  Discussion
For TDD-TDD LTE/NR DC combinations, different UE requirements will be needed for synchronized operation and unsynchronized operation between bands. For unsynchronized operation, the UE needs to support simultaneous Tx/Rx which needs special consideration for the implementation. Similar as E-UTRA, the support of simultaneous Tx/Rx should be based on UE capability. And it is proposed to focus on synchronized operation at first.
As has been analysed in subclause 6.33 of TR 37.863-01-01, the 2nd order harmonic may fall into Band n78, and 3rd, 4th and 5th order IMD product may also fall into Band n78. The harmonic issue will not be a problem for synchronized operation. IMD is also not a problem for TDD band combinations although IMT products may fall into the concerning band. 
So there will be no MSD issue for this band combination. Only ∆TIB and ∆RIB values need to be considered.
The ∆TIB and ∆RIB values in this paper are based on synchronized operation between LTE band 39 and NR band n78 and take similar band combinations in LTE specification as a baseline. 
3. 
Proposal

It is proposed that the attached text proposal is included in TR 37.863-01-01.
4. 
References
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TEXT PROPOSAL:
*********************Beginning of change*****************
6.33 DC_39A-n78A

6.33.1
Operating bands for DC
Table 6.33.1-1: DC band combination of LTE 1DL/1UL + one NR band

	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_39A-n78A
	39
	1880 MHz 
	–
	1920 MHz
	1880 MHz 
	–
	1920 MHz
	TDD

	
	n78
	3300 MHz 
	–
	3800 MHz
	3300 MHz 
	–
	3800 MHz
	TDD



6.33.2
Channel bandwidths per operating band for DC
Table 6.33.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band 
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	40

MHz]
	50

MHz
	[60

MHz]
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_39A-n78A
	39
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	120

	
	n78
	15
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	



6.33.3
Co-existence studies

Table 6.33.3-1 lists Band 39+Band n78 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis.
Table 6.33.3-1: Band 39 and Band n78 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1880
	1920
	3300
	3800

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3760–3840 
	6600–7600 

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5640–5760 
	9900–11400 

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1380–1920 
	5180–5720 

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	40–540 
	4680–5720 

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	7060–7640 
	8480–9520 

	Two-tone 3rd order IMD products
	(fx_low – max BW fy)
	(fx_high + max BW fy)
	(fy_low – max BW fx)
	(fy_high + max BW fx)

	IMD frequency limits (MHz)
	1780–2020 
	3285–3815 

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	1840–2460 
	7980–9520 

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	
	

	IMD frequency limits (MHz)
	2760–3840 
	

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	8940–9560 
	11780–13320 

	Two-tone 4th order IMD products
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|
	
	

	IMD frequency limits (MHz)
	10360–11440 
	

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	11280–13320 
	3720–4380 

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	6060–7640 
	840–1960 

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	15080–17120 
	10820–11480 

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	13660–15240 
	12240–13360 


Based on Table 6.33.3-1, 2th order harmonic may fall into Band n78, and 3rd 4th and 5th order IMD product may also fall into Band n78. It should be noted that IMD will not be an issue for Band n78 (no self-interference for the TDD band) even through the IMD products may fall into the concerning band.
When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.33.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.33.3-2: Band 39 and Band n78 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	Yes
	
	IMD5

	Galileo
	1559
	-
	1591
	Yes
	
	IMD5

	GLONASS
	1591
	-
	1610
	Yes
	
	IMD5

	GPS
	1563
	-
	1587
	Yes
	
	IMD5

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	Yes
	US/Europe
	IMD4

	
	2400
	-
	2494
	Yes
	Asia
	IMD4

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	3rd harmonic

IMD3

	
	5150
	-
	5350
	Yes
	Europe
	IMD3

	
	5470
	-
	5725
	Yes
	
	3rd harmonic

IMD3

	
	5150
	-
	5825
	Yes
	Asia
	3rd harmonic

IMD3


Table 6.33.3-3 lists the protected bands required for the dual connectivity configuration.

Table 6.33.3-3: Protected bands for the dual connectivity configuration
	E-UTRA DC Configuration
	Spurious emission

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

	DC_39A-n78A
	E-UTRA or NR Band A
	FDL_low
	-
	FDL_high
	
	
	

	
	Frequency range
	
	-
	
	
	
	

	NOTE N:



6.33.4
∆TIB and ∆RIB values
For DC_39A-n78A, the (TIB,c and (RIB values are given in Table 6.33.4-1 Table 6.33.4-2 for UEs not supporting simultaneous Tx/Rx.

Table 6.33.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_39A-n78A
	39
	0.3

	
	n78
	0.8


Table 6.33.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_39A-n78A
	39
	0

	
	n78
	0.5



6.33.5
MSD

As IMD is not an issue for TDD bands and only synchronized operation is considered, there is no MSD issue for this combination.

*********************End of change *****************
