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1
Introduction

In this contribution we provide a text proposal containing a coexistence analysis for the CA_2A-4A-7A-12A configuration and proposed UE requirements. This configuration is proposed in the work item [1]. 

2
Proposal
It is proposed to include the text proposal below into the latest version of 36.854-13.

References

1.    RP-150638, “New WI Proposal: LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 7 and Band 12”

TEXT PROPOSAL:

<start of text proposal>
1
Scope

The present document is a technical report for 4DL Inter-band Carrier Aggregation under Rel-13 time frame. The purpose is to gather the relevant background information and studies in order to address 4DL Inter-band Carrier Aggregation requirements.

This TR covers relevant background information and studies in order to address 4DL Inter-band Carrier Aggregation requirements for the Rel-13 band combinations in Table 1-1.

Table 1-1: Release 13 4DL inter-band carrier aggregation combinations

	WI code
	WI title

	LTE_CA_1A-3A-7A-8A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 7 and Band 8

	LTE_CA_2A_2A_4A_4A
	LTE Advanced 4 Band Carrier Aggregation (4DL) of Band 2, Band 2, Band 4 and Band 4

	LTE_CA_2A_2A_4A_12A
	LTE Advanced 4 Band Carrier Aggregation (4DL) of Band 2, Band 2, Band 4 and Band 12

	LTE_CA_2A-2A-5A-30A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 30

	LTE_CA_2A-2A-12A-30A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 30

	LTE_CA_2A-2A-29A-30A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 29 and Band 30

	LTE_CA_2A-4A-4A-12A
	LTE Advanced 4 Band Carrier Aggregation (4DL) of Band 2, Band 4, Band 4 and Band 12

	LTE_CA_2A-4A-12A-30A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 12 and Band 30

	LTE_CA_2A-4A-29A-30A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 29 and Band 30

	LTE_CA_2A-4A-5A-30A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 30

	LTE_CA_25A-41A-41A-41A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 25, Band 41, Band 41 and Band 41

	LTE_CA_2A-4A-5A-29A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 29

	LTE_CA_B1_B3_B19_B42
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 1, Band 3, Band 19 and Band 42

	LTE_CA_B1_B3_B42_B42
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 1, Band 3, Band 42 and Band 42

	LTE_CA_B1_B19_B21_B42
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 1, Band 19, Band 21 and Band 42

	LTE_CA_B1_B19_B42_B42
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 1, Band 19, Band 42 and Band 42

	LTE_CA_B1_B21_B42_B42
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 1, Band 21, Band 42 and Band 42

	LTE_CA_B3_B19_B42_B42
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 3, Band 19, Band 42 and Band 42

	LTE_CA_B19_B21_B42_B42
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) for Band 19, Band 21, Band 42 and Band 42

	LTE_CA_B41_B41_B42_B42
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 41, Band 41, Band 42 and Band 42

	LTE_CA_2A_2A_4A_5A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 4 and Band 5

	LTE_CA_2A_2A_5A_12A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 5 and Band 12

	LTE_CA_2A_2A_12A_12A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 2, Band 12 and Band 12

	LTE_CA_2A_4A_5A_12A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 5 and Band 12

	LTE_CA_2A_4A_12A_12A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 5, Band 12 and Band 12

	LTE_CA_2A_5A_12A_12A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 5, Band 12 and Band 12

	LTE_CA_4A_4A_5A_12A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 5 and Band 12

	LTE_CA_2A_4A_4A_5A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 4 and Band 5

	LTE_CA_B39_B41_B41_B41
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 39, Band 41, Band 41 and Band 41

	LTE_CA_B39_B39_B41_B41
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 39, Band 39, Band 41 and Band 41

	LTE_CA_B1_B3_B5_B40
	LTE Advanced 4 Band Carrier Aggregation (4DL) of Band 1, Band 3, Band 8 and Band 40

	LTE_CA_B3_B28_B40_B40
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 28, Band 40 and Band 40

	LTE_CA_B28_B40_B40_B40
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 28, Band 40, Band 40 and Band 40

	LTE_CA_B3_B7_B7_B28
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 3, Band 7, Band 7 and Band 28

	CA_2A-4A-12B
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 12 and Band 12

	CA_4A-4A-12B
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 4, Band 12 and Band 12

	CA_4A-5A-12B
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 4, Band 5, Band 12 and Band 12

	CA_1A-3A-7A-8A
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 1, Band 3, Band 7 and Band 8

	CA_4A_4A_5A_30A
	LTE Advanced 4 Band Carrier Aggregation (4DL) of Band 4, Band 4, Band 5 and Band 30

	CA_4A_4A_12A_30A
	LTE Advanced 4 Band Carrier Aggregation (4DL) of Band 4, Band 4, Band 12 and Band 30

	CA_4A_4A_29A_30A
	LTE Advanced 4 Band Carrier Aggregation (4DL) of Band 4, Band 4, Band 29 and Band 30

	CA_1A-3A-5A-40A
	LTE Advanced 4 Band Carrier Aggregation (4DL) of Band 1, Band 3, Band 5 and Band 40

	CA_1A-3A-8A-40A
	LTE Advanced 4 Band Carrier Aggregation (4DL) of Band 1, Band 3, Band 8 and Band 40

	CA_1A-3A-7A-28A
	LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 1, Band 3, Band 7, Band 7 and Band 28

	CA_3C-7A-28A
	LTE Advanced 5 Band Carrier Aggregation (5DL/1UL) of Band 3, Band 3, Band 7, Band 7 and Band 28

	CA_2A-4A-7A-12A
	LTE Advanced 4 Band Carrier Aggregation (4DL) of Band 2, Band 4, Band 7 and Band 12


This TR contains a general part and band specific combination part. The actual requirements are added to the corresponding technical specifications.

< text omitted >
6.a

LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band 2, Band 4, Band 7 and Band 12
Table 6.a-1: 4DL Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low  –  FUL_high
	FDL_low  –  FDL_high
	

	CA_2-4-7-12
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	 MHz
	FDD

	
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	


6.a.1
List of specific combination issues
6.a.1
Channel bandwidths per operating band for CA

Table 6.3.1.1-1: Supported E-UTRA bandwidths per CA configuration for 4DL inter-band CA

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_2A-4A-7A-12A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	12
	
	
	Yes
	Yes
	
	
	
	


 
Note: UL carrier shall be supported in each of the 4 bands being aggregated.
6.a.1.2
Co-existence studies for CA_2-4-7-12
The 2nd and 3rd harmonics and IMD products caused in the BS by transmitting of Band 2, Band 4, Band 7 and Band 12 DL carriers (i.e. 4DL CA with one component carrier in each band) are derived in the constituent 3DL and 2DL CAs, which have been already analyzed.
6.a.1.3
∆TIB and ∆RIB values
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 6.a.1-3-1 and 6.a.1.3-2 respectively. The requirements are based on a UE architecture with an antenna diplexer and a hexplexer supporting the Band (2 + 4 + 7) combination for which requirements are studied in [3]. The ΔTIB,c and ΔRIB,c  proposed account for the Band (4 + 12) fallback mode for which exceptions are allowed for harmonics.
Table 6.a.1.3-1: ΔTIB,c for 4DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-4A-7A-12A
	2
	0.5

	
	4
	0.5

	
	7
	0.5

	
	12
	0.8


Table 6.a.1.3-2: ΔRIB,c for 4DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_2A-4A-7A-12A
	2
	0.3

	
	4
	0.5

	
	7
	0.5

	
	12
	0.5


6.a.1.4
MSD

For this combination, exceptions are allowed for Band 4 when the uplink is active in Band 12. It is assumed that the desensitization in Band 4 is the same as that for the Band (4 + 12) combination. The resulting REFSENS performance is shown in Table 6.a.1.4-1 with the corresponding UL allocation in Table 6.a.1.4-2 with due account of the ΔRIB,c  proposed Table 6.a.1.3-2 for bands not affected by the harmonic product. (The numbering of the notes in the table follows the Rel-13 version of 36.101.)
Table 6.a.1.4-1 (Table 7.3.1A-0a in TS 36.101): Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions)

	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_2A-4A-7A-12A5,6
	2
	
	
	-97.7 
	-94.7
	-92.9
	-91.7
	FDD

	
	4
	
	
	-90
	-89.5
	-89
	-88.5
	

	
	7
	
	
	-97.5
	-94.5
	-92.7
	-91.5
	

	
	12
	
	
	-96.5
	-93.5
	
	
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
The signal power is specified per port

NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).

NOTE 5:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band.  

NOTE 6:
The requirements should be verified for UL EARFCN of a low band (superscript LB) such that [image: image1.wmf]ë
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NOTE 7:
Void.
NOTE 8:
[…]


Table 6.a.1.4-2 (Table 7.3.1A-0b in 36.101): Uplink configuration for the low band (exceptions)
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_2A-4A-7A-12A
	12
	
	
	8
	16
	20
	20
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.

NOTE 2:
the UL configuration applies regardless of the channel bandwidth of the low band unless the UL resource blocks exceed that specified in Table 7.3.1-2 for the uplink bandwidth in which case the allocation according to Table 7.3.1-2 applies.


<end of text proposal>
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