3GPP TSG-RAN WG4 Meeting #75
R4-153281
Fukuoka, 25 - 29 May, 2015
Agenda item:
7.28.2
Source:
SAMSUNG
Title:
Analysis of the harmonic/IMD of 2UL/3DL CA 
Document for:
Discussion
1.  Introduction

In last RAN4 meeting, the co-ex calculations for all CA configurations part of the 2UL/3DL WI were approved [1] and captured into the TR. In this contribution, we summary and analyze which cases need further research individually. 
2.  Discussion
When two PAs are transmitting simultaneously, inter-modulation products could fall into UE own DL spectrum and desensitize receiver performance significantly, not only from IMD2 and IMD3, but also other orders of IMD. Up to IMD5 was considered for UE self-desensitization in 2UL/2DL inter-band CA cases [2]. Therefore up to IMD5 should be considered for UE self-desensitization in 2UL/3DL inter-band CA cases. According to the IMD table calculated in the TR, we analyzed which 2UL IMDs/harmonics of each CA band combination will impact the DL case by case based on current 2UL/3DL inter-band CA cases, as shown in table 1. 
Table 1 The impact of 2UL IMDs/harmonics of each CA band combination to the DL
	
	DL

UL
	B1
	B3
	B5

	B1+B3+B5
	B1+B3
	IMD3
	
	

	
	B1+B5
	IMD4
	Narrow gap with B1 UL
	

	
	B3+B5
	
	IMD4
	IMD5

	
	DL

UL
	B1
	B3
	B8

	B1+B3+B8
	B1+B3
	IMD3
	
	

	
	B1+B8
	IMD4
	H2 of B8,  Narrow gap with B1 UL
	

	
	B3+B8
	
	H2 of B8, IMD5
	IMD4, IMD5

	
	DL

UL
	B1
	B3
	B19

	B1+B3+B19
	B1+B3
	IMD3
	
	

	
	B1+B19
	IMD4
	Narrow gap with B1 UL
	

	
	B3+B19
	
	IMD4
	IMD5

	
	DL

UL
	B1
	B3
	B20

	B1+B3+B20
	B1+B3
	IMD3
	
	

	
	B1+B20
	IMD4
	Narrow gap with B1 UL
	

	
	B3+B20
	
	IMD4
	IMD4

	
	DL

UL
	B1
	B5
	B7

	B1+B5+B7
	B1+B5
	IMD4
	
	

	
	B1+B7
	
	IMD5
	

	
	B5+B7
	
	IMD3, IMD5
	

	
	DL

UL
	B1
	B7
	B20

	B1+B7+B20
	B1+B7
	
	
	IMD5

	
	B1+B20
	IMD4
	
	

	
	B7+B20
	
	IMD5
	IMD5

	
	DL

UL
	B1
	B18
	B28

	B1+B18+B28
	B1+B18
	
	
	

	
	B1+B28
	H3 of B28
	IMD5
	

	
	B18+B28
	H3of B28, IMD5
	
	

	
	DL

UL
	B1
	B19
	B21

	B1+B19+B21
	B1+B19
	IMD4
	
	

	
	B1+B21
	
	
	

	
	B19+B21
	
	
	

	
	DL

UL
	B2
	B4
	B12

	B2+B4+B12
	B2+B4
	IMD3
	IMD5
	

	
	B2+B12
	
	H3 of B12
	

	
	B4+B12
	IMD4
	H3 of B12
	

	
	DL

UL
	B2
	B5
	B13

	B2+B5+B13
	B2+B5
	
	
	

	
	B2+B13
	
	
	

	
	B5+B13
	
	IMD3
	IMD3

	
	DL

UL
	B3
	B7
	B20

	B3+B7+B20
	B3+B7
	
	IMD4
	IMD2

	
	B3+B20
	IMD4
	IMD3
	IMD4

	
	B7+B20
	
	IMD5
	IMD3, IMD5

	
	DL

UL
	B4
	B5
	B13

	B4+B5+B13
	B4+B5
	
	IMD2，IMD5
	IMD4

	
	B4+B13
	
	
	

	
	B5+B13
	
	IMD5
	IMD3

	
	DL

UL
	B7
	B8
	B20

	B7+B8+B20
	B7+B8
	
	
	IMD3

	
	B7+B20
	IMD5
	IMD5
	IMD3, IMD5

	
	B8+B20
	H3 of B8, IMD3, IMD5
	IMD3
	IMD3, IMD5


From the table, the issues of UE self-desensitization in 2UL/3DL inter-band CA cases could be divided into three cases to consider. 
Case1: when uplink CA configuration CA_1A-ZA and CA_1A-3A are paired with downlink CA configuration CA_1A-3A-ZA then UL of Band 1 will interfere band 3 reception due to the narrow gap between Band1 and Band3. This issue is resolved and is captured into specifications already, 2UL/3DL co-existence for this case could reuse the requirements of CA_B1-B3. 

Case2: when uplink CA configuration CA_XA-YA is paired with downlink CA configuration CA_XA-YA-ZA then 2UL of IMDs/harmonics of Band X and Band Y will interfere the DL of Band X and Band Y. This interference is also present in 2DL/2UL operation of CA_XA-YA and is captured into specifications already, therefore 2UL/3DL co-existence for this case could reuse the MSD of 2UL/2DL of CA_XA-YA.
Case3: when uplink CA configuration CA_XA-YA is paired with downlink CA configuration CA_XA-YA-ZA then 2UL of IMDs/harmonics of Band X and Band Y  will interfere the DL of Band Z, as yellow highlight parts in above table. This interference of 2UL IMDs/harmonics to DL of the band which no UL transmitting, the MSD requirement and test case need further research and define. 

In additional, the issue of 2nd harmonic of Band 8 for B1+B3+B8 case will impact the DL of Band 3 has already resolved in 1UL/2DL CA_B3-B8, B1+B3+B8 don’t need research the impact of 2UL IMDs/harmonics to DL of the band which no UL transmitting. 

Therefore, for the current 2UL/3DL inter-band CA cases, part of cases need further research the impact of  2UL IMDs/harmonics to DL of the band which no UL transmitting and define the MSD requirements, as red highlight in above table including B1+B5+B7, B1+B7+B20, B1+B18+B28, B2+B4+B12, B3+B7+B20, B4+B5+B13 and B7+B8+B20.
4.  Conclusion
In this contribution, we analyzed the co-existence issues for 2UL/3DL inter-band CA as shown in the table 1, and currently just part of cases need research the impact of 2UL IMDs/harmonics to DL of the band which no UL transmitting including B1+B5+B7, B1+B7+B20, B1+B18+B28, B2+B4+B12, B3+B7+B20, B4+B5+B13 and B7+B8+B20.
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