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1.  Introduction 
The WI of B1+B8+B28 (3DL/1UL) was approved in RAN#66 [1].  This contribution discusses harmonics issues on UE side and necessary relaxations related the combination and provides TP to capture the discussion. 
2.  Basic scheme and work tasks
The bands of interest are shown below:

Table 1: 3DL 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_1-8-28
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	


Firstly, this 3DL/1ULcombination includes 3 constituent 2DL combinations where the status of standardization are as follows:
· 1 + 8 was standardized in REL-12 as Class A1.
· 1 + 28 was standardized in REL-12 as Class A2. The 3rd harmonics of B28 UL could fall down into B1 Rx and it was concluded (for example, [2]) that a HTF(harmonic trap filter) is assumed in B28 RF, 

· 8 + 28 has not been standardized yet and is intended to define within this work item. The relevant discussion is conducted in [3].
Bandwidth combinations proposed in [1] are shown below:

Table 2:  Proposed bandwidth combinations for 1+8+28
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-8A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	


3.  Harmonics study in UE
3.1
For the UE

Table 4 gives the 2nd and 3rd harmonic for CA with B1+ B8 + B28. It can be seen that distortions caused by 3rd order harmonics of Band 28 are located within the pass band of Band 1. It was already identified in previous work and considered in TS36.101. Except the 3rd order harmonics of Band 28, none of the products falls into the B1, B8 or B28 UE receiving bands.

Table 3: UE harmonics table for 3DLs/1UL
	UE UL Carriers with B1, B8, B28
	[Mhz]

	2*fx_low to 2*fx_high
	3840 to 3960

	2*fy_low to 2*fy_high
	1760 to 1830

	2*fz_low to 2*fz_high
	1406 to 1496

	3*fx_low to 3*fx_high
	5760 to 5940

	3*fy_low to 3*fy_high
	2640 to 2745

	3*fz_low to 3*fz_high
	2109 to 2244


4.  ∆TIB and ∆RIB consideration
In the companion document [3], the default relaxation values for L-L are proposed for B8 + B28 as ∆TIB = 0.5 dB/∆RIB = 0dB for both bands. In B1+B28, additional 0.3dB Tx / 0.2dB Rx relaxations were granted in B28 due to the HTF (as ∆TIB = 0.6 dB/∆RIB = 0.2dB). 
Thus, it is proposed that ∆TIB and ∆RIB values for B1+B8+B28 follow the thoughts on its constituent 2DL/1UL combinations’ values as below:
Table 4: ∆TIB and ∆RIB proposal
	
	Band 1
	Band 8
	Band 28

	∆TIB
	0.3dB (Default)
	0.5dB (Default)
	0.8dB (0.5(Def.)+0.3(HFT))

	∆RIB
	0dB (Default)
	0dB (Default)
	0.2dB (for HFT)


In addition, exceptional REFSENS values were defined for B1+B28 with certain uplink configurations [4] when B28 harmonic hits Band 1 UE receive band. In principle, the same values and conditions should be applied also for B1+B8+B28 REFSENS.
5.  Text proposal 
 The relevant TP reflecting the discussion above is shown in Annex.
6.  Conclusion
This contribution is to check issues on UE side such as harmonic relation in UL and propose relaxation values.
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[Unchanged Portions Skipped]
6.X
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 8 and Band 28
6.X.1
Operating bands for CA

Table 6.X-1: 3DL 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_1-8-28
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	


6.X.2
Channel bandwidths per operating band for CA

Table 6.X-2: Supported E-UTRA bandwidths per CA configuration for 3DL inter-band CA

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth
[MHz]
	Bandwidth Combination Set

	CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_1A-8A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	NOTE 1: For the UE that signals support of a 3DL CA bandwidth combination set, the UE shall support all single carrier channel bandwidths for the constituent bands as defined in table 5.6.1-1 of  TS 36.101 and all the 2DL CA bandwidth combination sets in Table 5.6A.2-1 of  TS 36.101 whose channel bandwidths are entirely covered by the signaled 3DL CA bandwidth combination set.


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all for the constituent bands as defined in table 5.6.1-1 of  TS 36.101 [4] when operating in single carrier mode 
6.X.3
Harmonics and IMD study

6.X.3.1
For the BS

[To be provided]
6.X.3.2
For the UE

Table 6.X.3.2-1 gives the 2nd and 3rd harmonic for CA with B1+ B8 + B28. It can be seen that distortions caused by 3rd order harmonics of Band 28 located within the pass band of Band 1. It was already identified in previous work and specified in TR 36.851 assuming a harmonic trap filter. Except 3rd order harmonics of Band 28, none of the products falls into the B1, B8 or B28 UE receiving bands.
Table 6.X.3.2-1: UE harmonic table for 3DLs/1UL
	UE DL Carriers with B1, B8, B28
	[MHz]

	2*fx_low to 2*fx_high
	3840 to 3960


	2*fy_low to 2*fy_high
	1760 to 1830

	2*fz_low to 2*fz_high
	1406 to 1496

	3*fx_low to 3*fx_high
	5760 to 5940

	3*fy_low to 3*fy_high
	2640 to 2745

	3*fz_low to 3*fz_high
	2109 to 2244


6.X.4
ΔTIB,c and ΔRIB,c
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c is defined for applicable bands in Table 6.X.4-1.
Table 6.X.4-1: ΔTIB,c for 3DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c Inter-band with one active UL serving cell [dB]

	CA_1A-8A-28A
	1
	0.3

	
	8
	0.5

	
	28
	0.8


For the UE which supports inter-band carrier aggregation configuration in Table 6.X.4-2 with uplink in one E-UTRA band, the minimum requirement for reference sensitivity in Table 7.3.1-1 (TS 36.101) shall be increased by the amount given in ΔRIB,c in Table 6.X.4-2 for the applicable E-UTRA bands.
Table 6.X.4-2: ΔRIB,c for 3DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c Inter-band with one active UL serving cell [dB]

	CA_1A-8A-28A
	1
	0.0

	
	8
	0.0

	
	28
	0.2


form change history:
2013-12-06 v1.14.1 modified §11 to read: <FamilyName>, <GivenName>, (If the person is new to 3GPP work, give full contact coordinates, in particular, email address.)
2013-10-03 v1.14.0 removal of embedded help text
v1.13.2: adds tdoc header
v1.13.1: minor changes resulting from discussions at CT#41 & SA#41

v1.13.0: mods to enforce linkage amongst stages 1, 2, 3

draft mods Scarrone-Meredith 2008-07 ff

v1.12.1: removes revision marks following approval at SP-29
v1.12.0: includes provision for Study Items (SP-29)

v1.11.0: includes those changes from v1.8.0 agreed at SP-25.


v1.10.0: full circle

v1.9.0: a clean sheet

v1.8.0: includes comments from SA#24 

v1.7.0: includes comments from RAN, CN and T #24; also includes “early implementation” data

v1.6.0: includes comments made during review period prior to TSGs#24

v1.5.0: includes comments made at TSGs#23 (Phoenix)

v1.4.0: offered to SA#23 for approval

v1.3.0: offered to CN#23, RAN#23 and T#23 for comments

DRAFT4 v1.3.0: 2004-03-09: Incorporation of comments from Leaders list

DRAFT3 v1.3.0: 2004-02-19: Incorporation of comments from MCC members

DRAFT2 v1.3.0: 2004-01-29: Complete redraft:

v1.2.0: 2002-07-04: "USIM" box changed to "UICC apps"

2003-05-28: spelling of “rapporteur” corrected

2002-07-04: "USIM" box changed to "UICC apps"
