
3GPP TSG-RAN WG4 #82 Meeting                                        
R4-1702248
Athens, Greece, 13th – 17th February, 2017
Agenda item:
7.7.2
Source: 
LG Electronics, Qualcomm, Huawei
Title: 
TP on summary of MSD levels for xDL/2UL CA with self-desense issues
Document for:
Approval
1
Introduction

This contribution provides MSD levels for xDL/2UL CA with self desense issues for new CA band combinations which were added in RAN #73 and #74 meeting.
Based on the self-interference analysis results [1], we propose that RAN4 need to define the MSD requirements for only 3DL/2UL CA band combinations since there was no different self- desense problems between 3DL/2UL CA and other xDL/2UL CA.
****************** Start of the TP in subcluase 5.1.5 of TR36.714-00-02 ************************
5.1.5
Summary of interference studies

Table 5.1.5-1 summarizes the CA band combinations with self-interference problems for CA_3DL/2UL CA.
Table 5.1.5-1: Summary of Self-interference analysis for 2UL/3DL CA

	downlink 
CA configuration
	uplink 
CA Configuration
	Harmonic

relation to 3rd band 
without uplink
	intermodulation to 3rd  band 
without uplink
	interference due to small frequency separation
	MSD

	CA_1A-3A-40A
	CA_1A-3A
	-
	5th order
	Yes
	8.0

Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	CA_1A-5A-40A
	CA_1A-5A
	-
	4th order
	-
	9.0

	CA_1A-3A-7A
	CA_1A-3A
	-
	-
	Yes
	N/A

	
	CA_1A-7A
	-
	-
	
	Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	
	CA_3A-7A
	-
	-
	
	Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	CA_1A-7A-8A
	CA_1A-7A
	-
	5th order
	-
	 No Need 

The IMD5 is fairly small and the overlapped region is quite small portion

	
	CA_1A-8A
	B8 3rd harmonic
	
	-
	Table 7.3.1A-0a for CA_1A-7A-8A [TS36.101]

	CA_1A-8A-40A
	CA_1A-8A
	-
	-
	-
	N/A

	CA_1A-42C
	CA_1A-42A
	-
	4th order
	-
	No impact when consider a fixed Tx-Rx separation of 190MHz in Band 1 own Rx band.

	CA_2A-4A-5A
	CA_2A-4A
	-
	-
	-
	N/A

	CA_2A-4A-29A
	CA_2A-4A
	
	
	
	N/A

	CA_2A-12B
	CA_2A-12A
	-
	-
	-
	N/A

	CA_2A-12A-30A
	CA_2A-12A
	-
	4th order
	-
	12.0

	CA_3A-5A-40A
	CA_3A-5A
	-
	-
	-
	N/A

	CA_3A-7A-8A
	CA_3A-7A
	
	3rd order
	-
	TBD

	
	CA_3A-8A
	B8 3rd harmonic
	2nd & 3rd order
	-
	Table 7.3.1A-0a for CA_3A-7A-8A [TS36.101]

TBD

	CA_3A-8A-40A
	CA_3A-8A
	-
	-
	-
	N/A

	CA_3A-42C
	CA_3A-42A
	-
	-
	-
	Studied in 2UL/2DL CA in Rel-14. N/A

	CA_4A-12B
	CA_4A-12A
	-
	-
	-
	N/A

	CA_4A-12A-30A
	CA_4A-12A
	-
	-
	-
	N/A

	CA_7C-28A
	CA_7C
	-
	-
	-
	N/A

	
	CA_7A-28A
	-
	-
	-
	N/A

	CA_19A-42C
	CA_19A-42A
	-
	4th order
	-
	Studied in 2UL/2DL CA in Rel-14. Consider specific spectrum of the operator  

N/A

	CA_21A-42C
	CA_21A-42A
	-
	-
	-
	N/A

	CA_1A-5A-46A
	CA_1A-5A
	B1 3rd harmonic
B5 7th harmonics
	4th & 5th order
	-
	- Harmonics issues already completed in 2DL/1UL CA_1A-46A & CA_5A-46A.

- 1.4

	CA_1A-7A-46A
	CA_1A-7A
	B1 3rd harmonic
	4th & 5th order
	-
	- Harmonics issues already completed in 2DL/1UL CA_1A-46A.

- 4.4

	CA_5A-7A-46A
	CA_5A-7A
	B5 7th harmonics
	3rd & 5th order
	-
	- Harmonics issues already completed in 2DL/1UL CA_5A-46A.

- 12.5

	CA_1A-3A-21A
	CA_1A-3A
	-
	3rd & 5th order
	Yes
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-21A
	-
	-
	-
	N/A

	
	CA_3A-21A
	-
	3rd order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	CA_1A-3A-42A
	CA_1A-3A
	B3 2nd harmonics
	4th order
	Yes
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.

- 13.3

	
	CA_1A-42A
	-
	-
	-
	N/A

	
	CA_3A-42A
	-
	-
	-
	N/A

	CA_1A-19A-42A
	CA_1A-19A
	-
	3rd order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-42A
	-
	5th order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_19A-42A
	-
	-
	-
	N/A

	CA_1A-21A-42A
	CA_1A-21A
	-
	2nd order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-42A
	-
	2nd order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_21A-42A
	-
	2nd order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	CA_3A-5A-7A
	CA_3A-5A
	-
	2nd & 3rd order
	-
	30.0 for 2nd IMD

19.5 for 3rd IMD 

	
	CA_3A-7A
	-
	3rd order
	-
	 19.2

	
	CA_5A-7A
	-
	-
	-
	N/A

	CA_3A-19A-21A
	CA_3A-19A
	-
	-
	-
	N/A

	
	CA_3A-21A
	-
	5th order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_19A-21A
	-
	5th order
	-
	 4.0

	CA_3A-19A-42A
	CA_3A-19A
	B3 2nd harmonics
	3rd & 5th order
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A

- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_3A-42A
	-
	-
	-
	N/A

	
	CA_19A-42A
	-
	3rd order
	-
	- No MSD since the overlapped region (0.1MHz) is quite small portion.

	CA_3A-21A-42A
	CA_3A-21A
	B3 2nd harmonics
	-
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A

	
	CA_3A-42A
	-
	5th order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_21A-42A
	-
	-
	-
	N/A

	CA_19A-21A-42A
	CA_19A-21A
	-
	4th order
	-
	 12.9

	
	CA_19A-42A
	-
	-
	-
	N/A

	
	CA_21A-42A
	-
	4th order
	-
	 12.5

	CA_1A-3C
	CA_1A-3A
	-
	-
	Yes
	Table 7.3.1A-0bA for CA_1A-3A

	
	CA_3C
	-
	-
	-
	N/A

	CA_3C-8A
	CA_3C
	-
	-
	-
	N/A

	
	CA_3A-8A
	B8 2nd harmonics
	4th & 5th order
	
	Harmonics issues already completed in 2DL/1UL CA_3A-8A

IMD issues already covered in 2UL/2DL CA_3A-8A

	CA_2A-4A-7A
	CA_2A-4A
	-
	-
	-
	N/A

	CA_41A-42C
	CA_41A-42A
	-
	-
	-
	N/A

	CA_41C-42A
	CA_41A-42A
	-
	-
	-
	N/A

	CA_1A-3A-28A
	CA_1A-3A
	-
	-
	Yes
	Table 7.3.1A-0bA for CA_1A-3A

	
	CA_1A-28A
	-
	5th order
	
	4.3

	
	CA_3A-28A
	B28 3rd harmonics
	4th order
	
	Harmonics issues already completed in 2DL/1UL CA_1A-28A
10.7

	CA_1A-21A-28A
	CA_1A-21A
	-
	-
	-
	N/A

	
	CA_1A-28A
	B28 2nd harmonics
	-
	-
	No MSD due to harmonics by considering of actural spectrum holdings.

	
	CA_21A-28A
	B28 3rd harmonics
	2nd & 3rd order
	-
	Harmonics issues already completed in 2DL/1UL CA_1A-28A
No MSD due to IMD problems by considering of actural spectrum holdings.

	CA_1A-28A-42A
	CA_1A-28A
	-
	3rd order
	-
	15.4

	
	CA_1A-42A
	-
	-
	-
	N/A

	
	CA_28A-42A
	B28 3rd harmonics
	3rd order
	-
	Harmonics issues already completed in 2DL/1UL CA_1A-28A
11.3

	CA_3A-21A-28A
	CA_3A-21A
	-
	5th order
	-
	2.9

	
	CA_3A-28A
	B28 2nd harmonics
	-
	-
	No MSD due to harmonics by considering of actural spectrum holdings.

	
	CA_21A-28A
	-
	-
	-
	N/A

	CA_3A-28A-42A
	CA_3A-28A
	B3 2nd harmonics
	-
	-
	Harmonics issues already completed in 2DL/1UL CA_3A-42A

	
	CA_3A-42A
	-
	-
	-
	N/A

	
	CA_28A-42A
	-
	-
	-
	N/A

	CA_21A-28A-42A
	CA_21A-28A
	-
	3rd & 4th order
	-
	No MSD due to IMD by considering of actural spectrum holdings.

	
	CA_21A-42A
	-
	4th order
	-
	No MSD due to IMD by considering of actural spectrum holdings.

	
	CA_28A-42A
	B28 2nd harmonics
	-
	-
	No MSD due to harmonics by considering of actural spectrum holdings.

	CA_28A-42C
	CA_28A-42A
	-
	-
	-
	N/A

	CA_1A-7A-7A
	CA_1A-7A
	-
	-
	-
	N/A

	CA_3A-7A-7A
	CA_3A-7A
	-
	4th order
	
	4th IMD was covered in 2DL/2UL CA_3A-7A

	CA_5A-7A-7A
	CA_5A-7A
	-
	5th order
	-
	5th IMD was covered in 2DL/2UL CA_5A-7A


<Unchanged sections are omitted>
6.21
LTE Advanced Carrier Aggregation: Band 1 and Band 5 and Band 46 with 2 ULs

<Unchanged sections are omitted>
6.21.1.3
MSD
When uplink CA configurations CA_1A-5A is paired with downlink CA configuration CA_1A-5A-46A there is interference components from 2 uplink operation which would interfere the downlink of the Band 46.
Based on the WF [6], the merged MSD level was provided from interested companies as below Table 6.21.1.3-1.

Table 6.21.1.3-1: MSD values provided by companies
	DL CA
	UL CA
	IMD
	LGE
	Qualcomm
	Huawei
	Avg. 

MSD [dB]

	B1+B5+B46
	B1
	IMD4
	2*fB1 +2*fB5
	0.88
	3.27
	0
	1.4

	
	B5
	
	
	
	
	
	

	
	B1
	IMD5
	fB1 +4*fB5
	
	0
	0
	0

	
	B5
	
	
	
	
	
	


<Unchanged sections are omitted>
6.22
LTE Advanced Carrier Aggregation: Band 1 and Band 7 and Band 46 with 2 ULs

<Unchanged sections are omitted>
6.22.1.3
MSD
When uplink CA configurations CA_1A-7A is paired with downlink CA configuration CA_1A-7A-46A there is interference components from 2 uplink operation which would interfere the downlink of the Band 46.
Based on the WF [6], the merged MSD level was provided from interested companies as below Table 6.22.1.3-1.

Table 6.22.1.3-1: MSD values provided by companies
	DL CA
	UL CA
	IMD
	LGE
	Qualcomm
	Huawei
	Avg. 

MSD [dB]

	B1+B7+B46
	B1
	IMD4
	3*fB7 -fB1
	4.20
	3.6
	5.3
	4.4

	
	B7
	
	
	
	
	
	

	
	B1
	IMD5
	4*fB1 -1*fB7
	
	4.7
	0
	2.4

	
	B7
	
	
	
	
	
	


<Unchanged sections are omitted>
6.23
LTE Advanced Carrier Aggregation: Band 5 and Band 7 and Band 46 with 2 ULs
<Unchanged sections are omitted>
6.23.1.3
MSD
When uplink CA configurations CA_5A-7A is paired with downlink CA configuration CA_5A-7A-46A there is interference components from 2 uplink operation which would interfere the downlink of the Band 46.
Based on the WF [6], the merged MSD level was provided from interested companies as below Table 6.23.1.3-1.

Table 6.23.1.3-1: MSD values provided by companies
	DL CA
	UL CA
	IMD
	LGE
	Qualcomm
	Huawei
	Avg. 

MSD [dB]

	B5+B7+B46
	B5
	IMD3
	2*fB7 +*fB5
	6.84
	15.1
	15.4
	12.5

	
	B7
	
	
	
	
	
	

	
	B5
	IMD5
	3*fB7 -2*fB5
	
	0
	0
	0

	
	B7
	
	
	
	
	
	


<Unchanged sections are omitted>
6.24
LTE Advanced Carrier Aggregation: Band 3 and Band 5 and Band 7 with 2 ULs
<Unchanged sections are omitted>
6.24.1.5
MSD
When uplink CA configurations CA_3A-5A is paired with downlink CA configuration CA_3A-5A-7A there is interference components from 2 uplink operation which would interfere the downlink of the Band 7.
When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3A-5A-7A there is interference components from 2 uplink operation which would interfere the downlink of the Band 5.
When uplink CA configurations CA_5A-7A is paired with downlink CA configuration CA_3A-5A-7A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 3.
The merged MSD level was provided from interested companies as below Table 6.24.1.5-1.

Table 6.24.1.5-1: MSD values provided by companies
	DL CA
	UL CA
	IMD
	LGE
	Huawei
	Qualcomm
	Avg. 

MSD [dB]

	B3+B5+B7
	B3
	IMD2
	fB3 +fB5
	26.35
	[33.6]
	29.9
	[30.0]

	
	B5
	
	
	
	
	
	

	
	B3
	IMD3
	2*fB3 -fB5
	N/A
	[17.8]
	21.3
	[19.5]

	
	B5
	
	
	
	
	
	

	
	B3
	IMD3
	2*fB3 -fB7
	15.63
	[21.7]
	20.4
	[19.2]

	
	B7
	
	
	
	
	
	


6.26
LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 42 with 2 ULs
<Unchanged sections are omitted>
6.26.1.5
MSD
When uplink CA configurations CA_1A-3A is paired with downlink CA configuration CA_1A-3A-42A there is interference components from 2 uplink operation which would interfere the downlink of the Band 42.
When uplink CA configurations CA_1A-42A is paired with downlink CA configuration CA_1A-3A-42A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 3.
When uplink CA configurations CA_3A-42A is paired with downlink CA configuration CA_1A-3A-42A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 1.
The merged MSD level was provided from interested companies as below Table 6.26.1.5-1.

Table 6.26.1.5-1: MSD values provided by companies
	DL CA
	UL CA
	IMD
	LGE
	Huawei
	Qualcomm
	Avg. 

MSD [dB]

	B1+B3+B42
	B1
	IMD4
	3*fB3 -fB1
	8.47
	14.1
	17.3
	13.3

	
	B3
	
	
	
	
	
	


<Unchanged sections are omitted>
6.29
LTE Advanced Carrier Aggregation: Band 3 and Band 19 and Band 21 with 2 ULs

<Unchanged sections are omitted>
6.29.1.5
MSD
When uplink CA configurations CA_3A-19A is paired with downlink CA configuration CA_3A-19A-21A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 21.
When uplink CA configurations CA_3A-21A is paired with downlink CA configuration CA_3A-19A-21A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 19.
When uplink CA configurations CA_19A-21A is paired with downlink CA configuration CA_3A-19A-21A there is interference components from 2 uplink operation which would interfere the downlink of the Band 3.
The merged MSD level was provided from interested companies as below Table 6.29.1.5-1.

Table 6.29.1.5-1: MSD values provided by companies
	DL CA
	UL CA
	IMD
	LGE
	Huawei
	Qualcomm
	Avg. 

MSD [dB]

	B3+B19+B21
	B19
	IMD5
	4*fB19 – fB21
	3.75
	4.4
	3.96
	[4.0]

	
	B21
	
	
	
	
	
	


<Unchanged sections are omitted>
6.32
LTE Advanced Carrier Aggregation: Band 19 and Band 21 and Band 42 with 2 ULs

<Unchanged sections are omitted>
6.32.1.5
MSD
When uplink CA configurations CA_19A-21A is paired with downlink CA configuration CA_19A-21A-42A there is interference components from 2 uplink operation which would interfere the downlink of the Band 42.
When uplink CA configurations CA_19A-42A is paired with downlink CA configuration CA_19A-21A-42A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 21.
When uplink CA configurations CA_21A-42A is paired with downlink CA configuration CA_19A-21A-42A there is interference components from 2 uplink operation which would interfere the downlink of the Band 19.
The merged MSD level was provided from interested companies as below Table 6.32.1.5-1.

Table 6.32.1.5-1: MSD values provided by companies
	DL CA
	UL CA
	IMD
	LGE
	Huawei
	Qualcomm
	Avg. 

MSD [dB]

	B19+B21+B42
	B19
	IMD4
	3*fB21 - fB19
	8.71
	14.2
	15.88
	12.9

	
	B21
	
	
	
	
	
	

	
	B21
	IMD4
	3*fB21 - fB42
	12.85
	12.4
	12.34
	12.5


<Unchanged sections are omitted>
6.38
LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 28 with 2 ULs

<Unchanged sections are omitted>
6.38.1.5
MSD
When uplink CA configurations CA_1A-3A is paired with downlink CA configuration CA_1A-3A-28A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 21.
When uplink CA configurations CA_1A-28A is paired with downlink CA configuration CA_1A-3A-28A there is interference components from 2 uplink operation which would interfere the downlink of the Band 3.
When uplink CA configurations CA_3A-28A is paired with downlink CA configuration CA_1A-3A-28A there is interference components from 2 uplink operation which would interfere the downlink of the Band 1.
The merged MSD level was provided from interested companies as below Table 6.38.1.5-1.

Table 6.38.1.5-1: MSD values provided by companies
	DL CA
	UL CA
	IMD
	LGE
	Huawei
	Qualcomm
	Avg. MSD [dB]

	B1+B3+B28
	B1
	IMD5
	|3*fB28 -2*fB1|
	3.7
	5.34
	3.84
	4.3

	
	B28
	
	
	
	
	
	

	
	B3
	IMD4
	|2*fB28 -2*fB3|
	9.4
	9.6
	13.2
	10.7

	
	B28
	
	
	
	
	
	


<Unchanged sections are omitted>
6.40
LTE Advanced Carrier Aggregation: Band 1 and Band 28 and Band 42 with 2 ULs
<Unchanged sections are omitted>
6.40.1.5
MSD
When uplink CA configurations CA_1A-28A is paired with downlink CA configuration CA_1A-28A-42A there is interference components from 2 uplink operation which would interfere the downlink of the Band 42.
When uplink CA configurations CA_1A-42A is paired with downlink CA configuration CA_1A-28A-42A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 28.
When uplink CA configurations CA_28A-42A is paired with downlink CA configuration CA_1A-28A-42A there is interference components from 2 uplink operation which would interfere the downlink of the Band 1.
The merged MSD level was provided from interested companies as below Table 6.40.1.5-1.

Table 6.40.1.5-1: MSD values provided by companies
	DL CA
	UL CA
	IMD
	LGE
	Huawei
	Qualcom
	Avg. MSD (dB)

	B1+B28+B42
	B1
	IMD3
	|2*fB28 +*fB1|
	17.6
	14.9
	13.8
	15.4

	
	B28
	
	
	
	
	
	

	
	B28
	IMD3
	|2*fB28 -fB42|
	14.2
	10.9
	8.9
	11.3

	
	B42
	
	
	
	
	
	


<Unchanged sections are omitted>
6.41
LTE Advanced Carrier Aggregation: Band 3 and Band 21 and Band 28 with 2 ULs
<Unchanged sections are omitted>
6.41.1.5
MSD
When uplink CA configurations CA_3A-21A is paired with downlink CA configuration CA_3A-21A-28A there is nterference components from 2 uplink operation which would interfere the downlink of the Band 28.
When uplink CA configurations CA_3A-28A is paired with downlink CA configuration CA_3A-21A-28A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 21.
When uplink CA configurations CA_21A-28A is paired with downlink CA configuration CA_3A-21A-28A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 3.
The merged MSD level was provided from interested companies as below Table 6.41.1.5-1.

Table 6.41.1.5-1: MSD values provided by companies
	DL CA
	UL CA
	IMD
	LGE
	Huawei
	Qualcomm
	Avg. MSD (dB)

	B3+B21+B28
	B3
	IMD5
	|3*fB21 -2*fB3|
	4.4
	0
	4.4
	2.9

	
	B21
	
	
	
	
	
	


<End of changes>
