Page 1



3GPP TSG RAN Meeting #59 
(
 RP-130190
Vienna, Austria, 26 February - 1 March, 2013
	CR-Form-v10

	CHANGE REQUEST

	

	(

	36.101
	CR
	1545
	(

rev
	-
	(

Current version:
	11.3.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/Change-Requests.

	


	Proposed change affects: (

	UICC apps(

	
	ME
	X
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	Introduction of LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 28 to TS 36.101

	
	

	Source to WG:
(

	

	Source to TSG:
(

	eAccess

	
	

	Work item code:
(

	LTE_CA_B3_B28-Core
	
	Date: (

	2013-02-18

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Rel-12

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	This CR adds the necessary changes to TS 36.101 to introduce support for inter-band CA of Band 3 and Band 28.

	
	

	Summary of change:
(

	RF requirements for inter-band CA  of Band 3 and Band 28 are added in Table 5.5A-2, Table 5.6A.1-2, Table 6.2.5A-3, and Table 7.3.1A-2.

	
	

	Consequences if 
(

not approved:
	CA_3A-28A is not defined as a CA band combination in TS 36.101

	
	

	Clauses affected:
(

	5.5A, 5.6A.1, 6.2.5A, 7.3.1

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	TS 36.521-1 ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
(

	


< start of changes >
5.5A
Operating bands for CA

E-UTRA carrier aggregation is designed to operate in the operating bands defined in Tables 5.5A-1 and 5.5A-2.

Table 5.5A-1: Intra-band contiguous 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
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz  
	–
	2170 MHz
	FDD

	CA_7
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	CA_38
	38
	2570 MHz 
	–
	2620 MHz
	2570MHz 
	–
	2620 MHz
	TDD

	CA_40
	40
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	TDD

	CA_41
	41
	2496 MHz
	
	2690 MHz
	2496 MHz
	
	2690 MHz
	TDD


Table 5.5A-2: 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_1-5
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	CA_1-18
	1
	1920
	–
	1980 MHz
	2110
	–
	2170 MHz
	FDD

	
	18
	815
	–
	830 MHz
	860
	–
	875 MHz
	

	CA_1-19
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	CA_1-21
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	

	CA_2-17
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	17
	704 MHz
	–
	716 MHz
	734 MHz
	–
	746 MHz
	

	CA_2-29
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	29
	N/A
	717 MHz
	–
	728 MHz
	

	CA_3-5
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	CA_3-7
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	CA_3-8
	3
	1710 MHz
	
	1785 MHz
	1805 MHz
	
	1880 MHz
	FDD

	
	8
	880 MHz
	
	915 MHz
	925 MHz
	
	960 MHz
	

	CA_3-20
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	CA_3-28
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	

	CA_4-5
	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz 
	–
	2155 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	CA_4A-7A
	4
	1710 MHz
	
	1755 MHz
	2110 MHz
	
	2155 MHz
	FDD

	
	7
	2500 MHz
	
	2570 MHz
	2620 MHz
	
	2690 MHz
	

	CA_4-12
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	629 MHz
	–
	746 MHz
	

	CA_4-13
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	

	CA_4-17
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	17
	704 MHz
	–
	716 MHz
	734 MHz
	–
	746 MHz
	

	CA_4-29
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	29
	N/A
	717 MHz
	–
	728 MHz
	

	CA_5-12
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	

	CA_5-17
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	17
	704 MHz
	–
	716 MHz
	734 MHz
	–
	746 MHz
	

	CA_7-20
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	CA_8-20
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	CA_11-18
	11
	1427.9 MHz
	–
	1447.9 MHz
	1475.9 MHz
	–
	1495.9 MHz
	FDD

	
	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	


< unchanged section omited >

5.6A.1
Channel bandwidths per operating band for CA

The requirements for carrier aggregation in this specification are defined for carrier aggregation configurations with associated bandwidth combination sets. For inter-band carrier aggregation, a carrier aggregation configuration is a combination of operating bands, each supporting a carrier aggregation bandwidth class. For intra-band contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting a carrier aggregation bandwidth class.

For each carrier aggregation configuration, requirements are specified for all bandwidth combinations contained in a bandwidth combination set, which is indicated per supported band combination in the UE radio access capability. A UE can indicate support of several bandwidth combination sets per band combination. Furthermore, if the UE indicates support of a bandwidth combination set that is a superset of another applicable bandwidth combination set, the latter is supported by the UE even if not indicated.

Requirements for intra-band contiguous carrier aggregation are defined for the carrier aggregation configurations and bandwidth combination sets specified in Table 5.6A.1-1. Requirements for inter-band carrier aggregation are defined for the carrier aggregation configurations and bandwidth combination sets specified in Table 5.6A.1-2.

The DL component carrier combinations for a given CA configuration shall be symmetrical in relation to channel centre unless stated otherwise in Table 5.6A.1-1 or 5.6A.1-2.

Table 5.6A.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	50RB+100RB

(10 MHz + 20 MHz)
	75RB+75RB

(15 MHz + 15 MHz)
	75RB+100RB

(15 MHz + 20 MHz)
	100RB+100RB

(20 MHz + 20 MHz)
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

	CA_1C
	
	Yes
	
	Yes
	40
	0

	CA_7C
	
	Yes
	
	Yes
	40
	0

	CA_38C
	
	Yes
	
	Yes
	40
	0

	CA_40C
	Yes
	Yes
	
	Yes
	40
	0

	CA_41C
	Yes
	Yes
	Yes
	Yes
	40
	0

	NOTE 1:
The CA Configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal


Table 5.6A.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA

	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-5A
	1
	
	
	
	Yes
	
	
	20
	0

	
	5
	
	
	
	Yes
	
	
	
	

	CA_1A-18A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-19A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-21A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_2A-17A
	2
	
	
	Yes
	Yes
	
	
	20
	0

	
	17
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-29A
	2
	
	
	Yes
	Yes
	
	
	
	

	
	29
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_3A-5A
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	
	Yes
	
	
	20
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-7A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_3A-8A
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	
	Yes
	
	
	20
	1

	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	20
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-28A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_4A-5A
	4
	
	
	Yes
	Yes
	
	
	20
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-7A
	4
	
	
	Yes
	Yes
	
	
	30
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_4A-12A
	4
	Yes
	Yes
	Yes
	Yes
	
	
	20
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-13A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	13
	
	
	
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	
	
	20
	1

	
	13
	
	
	
	Yes
	
	
	
	

	CA_4A-17A
	4
	
	
	Yes
	Yes
	
	
	20
	0

	
	17
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-29A
	4
	
	
	Yes
	Yes
	
	
	
	

	
	29
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_5-12
	5
	
	
	Yes
	Yes
	
	
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_5A-17A
	5
	
	
	Yes
	Yes
	
	
	20
	0

	
	17
	
	
	Yes
	Yes
	
	
	
	

	CA_7A-20A
	7
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	20
	
	
	Yes
	Yes
	
	
	
	

	CA_8A-20A
	8
	
	
	Yes
	Yes
	
	
	
	

	
	20
	
	
	Yes
	Yes
	
	
	
	

	CA_11A-18A
	11
	
	
	Yes
	Yes
	
	
	
	

	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

	NOTE 1:
The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For each band combination, all combinations of indicated bandwidths belong to the set

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal


< unchanged section omited >

6.2.5A
Configured transmitted power for CA

For carrier aggregation the UE is allowed to set its configured maximum output power PCMAX,c  on serving cell c and its total configured maximum output power PCMAX. 

The configured maximum output power on serving cell c shall be set within the following bounds:

PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c
For intra-band contiguous carrier aggregation:

-
PCMAX_L,c = MIN { PEMAX,c – TC,c,  PPowerClass – MAX(MPR c + A-MPR c, P-MPR c) – TC, c }

For inter-band carrier aggregation:

-
PCMAX_L,c = MIN { PEMAX,c – TC,c,  PPowerClass – MAX(MPR c + A-MPR c + TIB,c, P-MPR c) – TC, c }

-
PCMAX_H,c = MIN {PEMAX,c, PPowerClass}

-
PEMAX, c is the value given by IE P-Max for serving cell c in [7].

-
PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1. 
-
TIB,c is the additional tolerance for serving cell c as specified in Table 6.2.5A-3. 

For inter-band carrier aggregateion, MPR c and A-MPR c apply per serving cell c and are specified in subclause 6.2.3 and subclause 6.2.4, respectively. For intra-band contiguous carrier aggregation, MPR c = MPR and A-MPR c = A-MPR with MPR and A-MPR specified in subclause 6.2.3A and subclause 6.2.4A respectively. 

-
P-MPR c accounts for power management for serving cell c. For intra-band contiguous carrier aggregation, there is one power management term for the UE, P-MPR, and P-MPR c = P-MPR.

-
TC,c = 1.5 dB when Note 2 in Table 6.2.2-1 applies to the serving cell c. 

-
TC,c = 0 dB when Note 2 in Table 6.2.2-1 does not apply to the serving cell c.
For inter-band carrier aggregation with one UL serving cell the total configured maximum output power PCMAX shall be set within the following bounds:

PCMAX_L ≤  PCMAX  ≤  PCMAX_H
where 

-
PCMAX_L   = PCMAX_L,c
-
PCMAX_H   = PCMAX_H,c
For intra-band contiguous carrier aggregation, Pcmax,c is calculated under the assumption that the transmit power is increased by the same amount in dB on all component carriers.

For inter-band carrier aggregation, Pcmax,c is calculated under the assumption that the transmit power is increased independently on all component carriers.
The measured maximum output power PUMAX shall be within the following bounds:
PCMAX_L  –  T(PCMAX_L)  ≤  PUMAX  ≤  PCMAX_H  +  T(PCMAX_H)

T(PCMAX) is defined by the table below and applies to PCMAX_L and PCMAX_H separately. 

Table 6.2.5A-1: PCMAX tolerance 

	PCMAX             (dBm)
	Tolerance T(PCMAX)   (dB)

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0


For carrier aggregation with two UL serving cells, the total configured maximum output power PCMAX shall be set within the following bounds:

PCMAX_L_CA ≤  PCMAX  ≤  PCMAX_H_CA
For intra-band contiguous carrier aggregation, 
-
PCMAX_L _CA = MIN{10 log10 ∑ pEMAX,c  - TC , PPowerClass – MAX(MPR + A-MPR, P-MPR ) – TC}
-
PCMAX_H_CA  = MIN{10 log10 ∑ pEMAX,c , PPowerClass}
where 
-
pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for serving cell c in [7].

-
PPowerClass is the maximum UE power specified in Table 6.2.2A-1 without taking into account the tolerance specified in the Table 6.2.2A-1.
-
MPR and A-MPR specified in subclause 6.2.3A and subclause 6.2.4A respectively.
-
P-MPR is the power management term for the UE. 
-
TC is the highest value TC,c among all serving cells c in the subframe over both timeslots. TC,c = 1.5 dB when Note 2 in Table 6.2.2A-1 applies to the serving cell c. TC,c = 0 dB when Note 2 in Table 6.2.2A-1 does not apply to the serving cell c. 

For inter-band carrier aggregation with up to one serving cell c per operating band: 
PCMAX_L_CA  = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass/(mprc·a-mprc·tC,c ·tIB,c) ,

pPowerClass/(pmprc·tC,c) ], PPowerClass}

PCMAX_H_CA  = MIN{10 log10 ∑ pEMAX,c , PPowerClass}
where
-
pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for serving cell c in [7].
-
PPowerClass is the maximum UE power specified in Table 6.2.2A-1 without taking into account the tolerance specified in the Table 6.2.2A-1. pPowerClass is the linear value of PPowerClass.

-
MPR c and A-MPR c apply per serving cell c and are specified in subclause 6.2.3 and subclause 6.2.4, respectively. mpr c is the linear value of MPR c. a-mpr c is the linear value of A-MPR c. 
-
P-MPR c accounts for power management for serving cell c. pmprc is the linear value of P-MPR c. 
-
tC,c = 1.41 when Note 2 in Table 6.2.2-1 applies for a serving cell c
-
tC,c = 1 when Note 2 in Table 6.2.2-1 does not apply for a serving cell c

-
tIB,c  is the linear value of the inter-band relaxation term of the serving cell c TIB,c. tIB,cwhen no inter-band relaxation is allowed.

The measured maximum output power PUMAX over all serving cells shall be within the following range:

PCMAX_L_CA  –  T(PCMAX_L_CA)  ≤  PUMAX  ≤  PCMAX_H_CA  +  T(PCMAX_H_CA) 

PUMAX = 10 log10 ∑ pUMAX,c  
where pUMAX,c  denotes the measured maximum output power for serving cell c expressed in linear scale. 

The tolerance T(PCMAX) is defined by the table below and applies to PCMAX_L_CA and PCMAX_H_CA separately.

Table 6.2.5A-2: PCMAX tolerance 

	PCMAX             (dBm)
	Tolerance T(PCMAX)   Intra-band with two active UL serving cells

(dB)
	Tolerance T(PCMAX)   Inter-band with two active UL serving cells

 (dB)

	21 ≤ PCMAX ≤ 23
	2.0
	2.0

	20 ≤ PCMAX < 21
	[2.5]
	TBD

	19 ≤ PCMAX < 20
	[3.5]
	TBD

	18 ≤ PCMAX < 19
	[4.0]
	TBD

	13 ≤ PCMAX < 18
	[5.0]
	TBD

	8 ≤ PCMAX < 13
	[6.0]
	TBD

	-40 ≤ PCMAX < 8
	[7.0]
	TBD


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 6.2.5A-3.
Table 6.2.5A-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 



	CA_1A-5A
	1
	0.3

	
	5
	0.3

	CA_1A-18A
	1
	0.3

	
	18
	0.3

	CA_1A-19A
	1
	0.3

	
	19
	0.3

	CA_1A-21A
	1
	0.3

	
	21
	0.3


	CA_2A-17A
	2
	0.3

	
	17
	0.8

	CA_2A-29A
	2
	0.3

	
	
	

	CA_3A-5A
	3
	0.3

	
	5
	0.3

	CA_3A-7A
	3
	0.5

	
	7
	0.5

	CA_3A-8A
	3
	0.3

	
	8
	0.3

	CA_3A-20A
	3
	0.3

	
	20
	0.3

	CA_3A-28A
	3
	0.3

	
	28
	0.3

	CA_4A-5A
	4
	0.3

	
	5
	0.3

	CA_4A-7A
	4
	0.5

	
	7
	0.5

	CA_4A-12A
	4
	0.3

	
	12
	0.8

	CA_4A-13A
	4
	0.3

	
	13
	0.3

	CA_4A-17A
	4
	0.3

	
	17
	0.8

	CA_4A-29A
	4
	0.3

	CA_5A-12A
	5
	0.8

	
	12
	0.4

	CA_5A-17A
	5
	0.8

	
	17
	0.4

	CA_7A-20A
	7
	0.3

	
	20
	0.3

	CA_8A-20A
	8
	0.4

	
	20
	0.4

	CA_11A-18A
	11
	[0.6]

	
	18
	[0.6]


NOTE:
The ΔTIB,c in Table 6.2.5A-3 has been derived for a UE supporting a single interband LTE CA band combination. For a UE supporting additional interband LTE CA band combinations, the ΔTIB,c for all bands supported by the UE, need to be studied.

NOTE:
To meet the (TIB,c requirements for CA_3A-7A with state-of-the-art technology, an increase in power consumption of the UE may be required. It is also expected that as the state-of-the-art technology evolves in the future, this possible power consumption increase can be reduced or eliminated.

< unchanged section omited >
7.3.1

Minimum requirements (QPSK) 

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and table 7.3.1-2

Table 7.3.1-1: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex Mode

	1
	
	
	-100
	 -97
	-95.2 
	-94 
	FDD

	2
	-102.7
	-99.7
	-98 
	-95
	-93.2
	-92
	FDD

	3
	-101.7
	-98.7
	-97 
	-94
	-92.2
	-91
	FDD

	4
	-104.7
	-101.7
	-100
	-97
	-95.2
	-94
	FDD

	5
	-103.2
	-100.2
	-98
	-95
	
	
	FDD

	6
	
	
	-100
	-97
	
	
	FDD

	7
	
	
	-98
	-95
	-93.2
	-92
	FDD

	8
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	9
	
	
	-99
	-96
	-94.2
	-93
	FDD

	10
	
	
	-100
	-97
	-95.2
	-94
	FDD

	11
	
	
	-100
	-97
	
	
	FDD

	12
	-101.7
	-98.7
	-97
	-94
	
	
	FDD

	13
	
	
	-97
	-94
	
	
	FDD

	14
	
	
	-97
	-94
	
	
	FDD

	…
	
	
	
	
	
	
	

	17
	
	
	-97
	-94
	
	
	FDD

	18
	
	
	-1007
	 -977
	-95.27 
	
	FDD

	19
	
	
	-100
	 -97
	-95.2 
	
	FDD

	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	21
	
	
	-100
	 -97
	-95.2 
	
	FDD

	22
	
	
	-97
	-94
	-92.2
	-91
	FDD

	23
	-104.7
	-101.7
	-100
	-97
	-95.2
	-94
	FDD

	24
	
	
	-100
	-97
	
	
	FDD

	25
	-101.2
	-98.2
	-96.5
	-93.5
	-91.7
	-90.5
	FDD

	26
	-102.7
	-99.7
	-97.56
	-94.56
	-92.76
	
	FDD

	27
	-103.2
	-100.2
	-98
	-95
	
	
	FDD

	28
	
	-100.2
	-98.5
	-95.5
	-93.7
	-91
	FDD

	…
	
	
	
	
	
	
	

	33
	
	
	-100
	-97
	-95.2
	-94
	TDD

	34
	
	
	-100
	-97
	-95.2
	
	TDD

	35
	-106.2
	-102.2
	-100
	-97
	-95.2
	-94
	TDD

	36
	-106.2
	-102.2
	-100
	-97
	-95.2
	-94
	TDD

	37
	
	
	-100
	-97
	-95.2
	-94
	TDD

	38
	
	
	-100
	-97
	-95.2
	-94
	TDD

	39
	
	
	-100
	-97
	-95.2
	-94
	TDD

	40
	
	
	-100
	-97
	-95.2
	-94
	TDD

	41
	
	
	-98
	-95
	-93.2
	-92
	TDD

	42
	
	
	-99
	-96
	-94.2
	-93
	TDD

	43
	
	
	-99
	-96
	-94.2
	-93
	TDD

	44
	
	[-100.2]
	 [-98]
	[-95]
	[-93.2]
	[-92]
	TDD

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5

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:
For the UE which supports both Band 3 and Band 9 the reference sensitivity level is FFS.

NOTE 5:
For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.

NOTE 6:
6  indicates that the requirement is modified by -0.5 dB when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.

NOTE 7:
For a UE that support both Band 18 and Band 26, the reference sensitivity level for Band 26 applies for the applicable channel bandwidths.


The reference receive sensitivity (REFSENS) requirement specified in Table 7.3.1-1 shall be met for an uplink transmission bandwidth less than or equal to that specified in Table 7.3.1-2.

NOTE:
Table 7.3.1-2 is intended for conformance tests and does not necessarily reflect the operational conditions of the network, where the number of uplink and downlink allocated resource blocks will be practically constrained by other factors. Typical receiver sensitivity performance with HARQ retransmission enabled and using a residual BLER metric relevant for e.g. Speech Services is given in the Annex X (informative).

For the UE which supports inter-band carrier aggregation configuration in Table 7.3.1A-2 with uplink in one E-UTRA band, the minimum requirement for reference sensitivity in Table 7.3.1-1 shall be increased by the amount given in ΔRIB,c in Table7.3.1A-2 for the applicable E-UTRA bands.
Table 7.3.1A-2:  ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB] 



	CA_1A-5A
	1
	0

	
	5
	0

	CA_1A-18A
	1
	0

	
	18
	0

	CA_1A-19A
	1
	0

	
	19
	0

	CA_1A-21A
	1
	0

	
	21
	0

	CA_2A-17A
	2
	0

	
	17
	0.5

	CA_3A-5A
	3
	0

	
	5
	0

	CA_3A-7A
	3
	0

	
	7
	0

	CA_3A-8A
	3
	0

	
	8
	0

	CA_3A-20A
	3
	0

	
	20
	0

	CA_3A-28A
	3
	0

	
	28
	0

	CA_4A-5A
	4
	0

	
	5
	0

	CA_4A-7A
	4
	0.5

	
	7
	0.5

	CA_4A-12A
	4
	0

	
	12
	0.5

	CA_4A-13A
	4
	0

	
	13
	0

	CA_4A-17A
	4
	0

	
	17
	0.5

	CA_5A-12A
	5
	0.5

	
	12
	0.3

	CA_5A-17A
	5
	0.5

	
	17
	0.3

	CA_7A-20A
	7
	0

	
	20
	0

	CA_8A-20A
	8
	0

	
	20
	0

	CA_11A-18A
	11
	[0.6]

	
	18
	[0.6]


NOTE:
The ΔRIB,c in  Table 7.3.1A-2 has been derived for a UE supporting a single interband LTE CA band combination. For a UE supporting additional interband LTE CA band combinations, the ΔRIB,c for all bands supported by the UE, need to be studied.
Table 7.3.1-2: Uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	
	
	25 
	50 
	75 
	100 
	FDD

	2
	6 
	15 
	25 
	50 
	501
	501
	FDD

	3
	6 
	15 
	25 
	50 
	501
	501
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	5
	6 
	15 
	25 
	251
	
	
	FDD

	6
	
	
	25 
	251
	
	
	FDD

	7
	
	
	25 
	50 
	751
	751
	FDD

	8
	6 
	15
	25 
	251
	
	
	FDD

	9
	
	
	25 
	50 
	501
	501
	FDD

	10
	
	
	25 
	50 
	75 
	100 
	FDD

	11
	
	
	25
	251
	
	
	FDD

	12
	6
	15
	201
	201
	
	
	FDD

	13
	
	
	201
	201
	
	
	FDD

	14
	
	
	151
	151
	
	
	FDD

	...
	
	
	
	
	
	
	

	17
	
	
	201
	201
	
	
	FDD

	18
	
	
	25 
	251
	251
	
	FDD

	19
	
	
	25 
	251
	251
	
	FDD

	20
	
	
	25 
	201
	203 
	203
	FDD

	21
	
	
	25
	251
	251
	
	FDD

	22
	
	
	25
	50
	501
	501
	FDD

	23
	6
	15
	25
	50
	751
	1001
	FDD

	24
	
	
	25
	50
	
	
	FDD

	25
	6
	15
	25
	50
	501
	501
	FDD

	26
	6
	15
	25
	251
	251
	
	FDD

	27
	6 
	15 
	25 
	251
	
	
	FDD

	28
	
	15
	25
	251
	251
	251
	FDD

	…
	
	
	
	
	
	
	

	33
	
	
	25 
	50 
	75 
	100 
	TDD

	34
	
	
	25 
	50 
	75
	
	TDD

	35
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	36
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	37
	
	
	25 
	50 
	75 
	100 
	TDD

	38
	
	
	25 
	50 
	75
	100
	TDD

	39
	
	
	25 
	50 
	75 
	100 
	TDD

	40
	
	
	25
	50 
	75 
	100 
	TDD

	41
	
	
	25
	50 
	75 
	100 
	TDD

	42
	
	
	25
	50 
	75 
	100 
	TDD

	43
	
	
	25
	50 
	75 
	100 
	TDD

	44
	
	15
	25
	50
	75
	100
	TDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 

NOTE 2:
For the UE which supports both Band 11 and Band 21 the uplink configuration for reference sensitivity is FFS.

NOTE 3:
3 refers to Band 20; in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16


Unless given by Table 7.3.1-3, the minimum requirements specified in Tables 7.3.1-1 and 7.3.1-2 shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured. 

Table 7.3.1-3: Network signalling value for reference sensitivity

	E-UTRA Band
	Network Signalling value

	2
	NS_03 

	4
	NS_03

	10
	NS_03

	12
	NS_06

	13
	NS_06

	14
	NS_06

	17
	NS_06

	19
	NS_08

	21
	NS_09

	23
	NS_03
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