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1. [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Introduction
In RAN#99 meeting, a new SI on sub-1GHz band combinations including 600MHz band was approved [1]. RAN4 just completed the similar SI on 700/800/900MHz band combinations and a follow-up WI was also approved targeting at specifying RF requirements. This contribution will provide our views on CA_n5-n105.
2. Discussion
The SI on sub-1GHz is similar as the completed Rel-18 SI on 700/800/900MHz. The difference is that 600MHz band is added in the scope. In the SI on 700/800/900MHz, RAN4 achieved a good progress on low-band band combinations with the conclusions captured in TR 38.872. From methodology perspective, the similar procedure and method can be reused as much as possible for this SI. 
For sub-1GHz, two RF architectures can be captured for further study, i.e., two antenna architecture and three antenna architecture. The antenna number is also assumed as the total number of antennas to support Main UL/DL and diversity DL for all bands. The RF requirements for either two antenna or three antenna architecture should be evaluated in the SI phase. RAN4 is expected to specify UE RF requirements in the WI phase.
Proposal 1: Study both 2 antenna architecture and 3 antenna architecture for CA_n5-n105 in SI phase and specify RF requirements in the follow-up WI phase.

UE architecture
Figure 1 demonstrates potential UE architecture to support CA_n5-n105 with 3 antenna. The topology for 3 antenna architecture is listed as below:
	1) n5UL+n5DL duplexer on antenna 1
	2) n105UL+n105DL duplexer on antenna 2
	3) n5DL+n105DL duplexer on antenna 3



Figure 1: Potential UE architecture to support CA_n5-n105 with 3 antenna
Figure 2a demonstrates potential UE architecture to support CA_n5-n105 with 2 antenna (quadplexer and duplexer). The topology for 2 antenna architecture a is listed as below.
-	1) n5UL+n5DL+n105UL+n105DL quadplexer on antenna 1
-	2) n5DL+n105DL duplexer on antenna 2
Figure 2b demonstrates potential UE architecture to support CA_n5-n105 with 2 antenna (two triplexers). The topology for 2 antenna architecture b is listed as below.
-	1) n5UL+n5DL+n105DL triplexer on antenna 1
-	2) n105UL+n105DL+5DL triplexer on antenna 2


Figure 2a: Potential UE architecture to support CA_n5-n105 with 2 antenna


Figure 2b: Potential UE architecture to support CA_n5-n105 with 2 antenna
Proposal 2: Three antenna architecture in Figure 1 and two antenna architecture in Figure 2a and 2b can be used for further study. 

UE coexistence


Figure 3: Spectrum allocation for CA_n5-n105
Table 1: Operating bands for CA_n5-n105
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n5
	824 MHz – 849 MHz
	869 MHz – 894 MHz
	FDD

	n26
	814 MHz – 849 MHz
	859 MHz – 894 MHz
	FDD

	n28
	703 MHz – 748 MHz
	758 MHz – 803 MHz
	FDD

	n105
	663 MHz – 703 MHz
	612 MHz – 652 MHz
	FDD



Table 2: Impact of UL/DL Harmonic 
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	n5
	824
	849
	869
	894
	1648
	1698
	2472
	2547
	3296
	3396
	4120
	4245

	n105
	663
	703
	612
	652
	1326
	1406
	1989
	2109
	2652
	2812
	3315
	3515


Table 3: Impact of UL/DL Harmonic mixing
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	n5
	824
	849
	869
	894
	1738
	1788
	2607
	2682
	3476
	3576
	4345
	4470

	n105
	663
	703
	612
	652
	1224
	1304
	1836
	1956
	2448
	2608
	3060
	3260


Based on the analysis above, there is no harmonic issue and harmonic mixing issue for CA_n5-n105.
Observation 1: There is no harmonic issue and harmonic mixing issue for CA_n5-n105.
Table 4: Band n5 and Band n105 UL IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	824
	849
	663
	703

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

	IMD frequency limits (MHz)
	186
	121
	1487
	1552

	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)
	945
	1035
	477
	582

	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)
	2311
	2401
	2150
	2255

	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)
	1769
	1884
	1140
	1285

	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)
	3135
	3250
	2813
	2958

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

	IMD frequency limits (MHz)
	242
	372
	2974
	3104

	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)
	1988
	1803
	2733
	2593

	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)
	461
	291
	1221
	1066

	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)
	3476
	3661
	3959
	4099

	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)
	3637
	3807
	3798
	3953


Based on the analysis above, there is no IMD issue for CA_n5-n105
Observation 2: There is no IMD issue for CA_n5-n105.
3. Conclusion
[bookmark: _GoBack]This contribution present our initial views on CA_n5-n105. The following proposals are derived: 
Proposal 1: Study both 2 antenna architecture and 3 antenna architecture for CA_n5-n105 in SI phase and specify RF requirements in the follow-up WI phase.
Proposal 2: Three antenna architecture in Figure 1 and two antenna architecture in Figure 2a and 2b can be used for further study. 
Observation 1: There is no harmonic issue and harmonic mixing issue for CA_n5-n105.
Observation 2: There is no IMD issue for CA_n5-n105.
4. Reference
[1] RP-230789, Study on enhancement for sub-1GHz NR band combinations, RAN#99
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