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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is the technical report for the LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4 for 2UL work item, which was approved at TSG RAN #60 [3].
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".

[3]
RP-130602: "LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4 for 2UL", T-Mobile USA.
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

FDL_high
The highest frequency of the downlink operating band

FDL_low
The lowest frequency of the downlink operating band

FUL_high
The highest frequency of the uplink operating band

FUL_low
The lowest frequency of the uplink operating band

NRB_alloc 
The number of allocated resource blocks
Wgap



Sub-block gap size
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

CA_4-4
Intra-band non-contiguous CA in Band 4

CA_4A-4A
Intra-band non-contiguous CA in Band 4

DL
Downlink
FDD
Frequency Division Duplex

IMD
Intermodulation

MPR
Maximum Power Reduction
PCC
Primary Component Carrier

REFSENS
Reference Sensitivity power level

SCC
Secondary Component Carrier

UL
Uplink
4
Background
4.1
Justification

RAN4 framework requirements for non-contiguous intra-band CA with 1 UL are defined in Release 11 under the LTE CA enhancement WID. The framework requirements for non-contiguous intra-band CA with 2ULs have been postponed to release 12. RAN4 framework requirements are utilized when developing different band specific requirements based on the work done for the framework requirements. After deploying 2 DL CA with 1 UL on the field CA deployments are expected to move towards 2UL deployments

4.2
Work item objective

The objectives of this work item are:

-
Specify the band specific RF requirements for band 4 intra-band non-contiguous carrier aggregation for 2UL.

-
Same channel bandwidth combinations as in the LTE_CA_NC_B4 apply. 

-
Add the performance requirements for this band combination in the relevant specifications.

-
Add the conformance testing in RAN5 specifications (to follow).

This WI is seen as complementary to the LTE Carrier Aggregation Enhancements work item, where generic aspects for non-contiguous carrier aggregation are treated.
5
Band and channel arrangement
5.1
CA Operating bands
CA_4A-4A is defined to operate in the entire frequency range of Band 4, as defined in Table 5.1-1.

Table 5.1-1: Intra-band non-contiguous CA operating band definition in Band 4
	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_4-4
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD


5.2
CA channel bandwidth

The supported E-UTRA bandwidths for CA_4A-4A are shown in Table 5.2-1.

Table 5.2-1: Supported E-UTRA bandwidths for intra-band non-contiguous CA in Band 4

	CA operating band / channel bandwidth

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

	CA_4A-4A
	4
	
	
	Yes
	Yes
	Yes
	Yes


5.3
Channel bandwidths per operating band for CA
The 2UL CA capability, configurations, and bandwidth combination sets are shown in Table 5.3-1.

Table 5.3-1: E-UTRA CA configurations and bandwidth combination sets defined 
for non-contiguous intra-band CA

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set
	uplink CA capability

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	
	

	CA_4A-4A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	0
	Yes


6
UE Transmitter RF aspects
6.1
UE maximum output power for CA

For intra-band contiguous and non-contiguous carrier aggregation the maximum output power is specified in Table 6.1-1.

Table 6.1-1: UE Power Class for intraband non-contiguous CA
	E-UTRA CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_4A-4A
	
	
	
	
	23
	+2/-2
	
	

	NOTE 1:
For transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 

NOTE 2:
PPowerClass is the maximum UE power specified without taking into account the tolerance

NOTE 3: 
For intra-band non-contiguous carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).


Note: 
The figure number referenced in the notes within Table 6.1-1 refers to TS 36.101.
6.2
UE Maximum Output power for modulation / channel bandwidth for CA

For intra-band non-contiguous carrier aggregation with two uplink carriers the MPR is defined for those E-UTRA bands where maximum possible WGAP ≤ 42,2 MHz as follows. This subclause applies to CA_4A-4A.

MPR = CEIL {MN, 0,5}

Where MN is defined as follows: 
MN= -0,125 N + 18,25 ; 2 ≤ N ≤ 50

-0,0333 N + 13,67 ; 50 < N ≤ 200

Where N = NRB_alloc is the number of allocated resource blocks.
6.3
Spurious emission band UE co-existence for CA

This clause specifies the requirements for the specified carrier aggregation configurations for coexistence with protected bands. CA_4A-4A requirement is in Table 6.3-1.

Table 6.3-1: Requirements for intraband non-contiguous CA
	E-UTRA CA Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Note

	CA_4A-4A
	E-UTRA Band 2, 4, 5, 7, 10, 12, 13, 14, 17, 22, 23, 24, 25, 26, 27, 28, 29, 30, 41, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 42
	FDL_low
	-
	FDL_high
	-50
	1
	2

	NOTE 1:
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd or 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RE within the transmission bandwidth (see Figure 5.6-1) for which the 2nd or 3rd harmonic, i.e. the frequency equal to two or three times the frequency of that RE, is within the measurement bandwidth (MBW).


Note: 
Subclauses and table numbers referenced in the notes within Table 6.3-1 refer to TS 36.101.
7
UE Receiver RF aspects
7.1
Reference sensitivity minimum requirements (QPSK) for CA
For intra-band non-contiguous carrier aggregation with two uplink carriers the reference sensitivity is defined to be met with both downlink and uplink carriers activated. The downlink PCC and SCC minimum requirements for reference sensitivity as specified in TS 36.101, Table 7.3.1-1 are increased by amount of ΔR2UL_PCC and ΔR2UL_SCC ΔR2UL_PCC . For CA_4A-4A, the reference sensitivity is defined in Table 7.1-1.

Table 7.1-1: Intra-band non-contiguous CA with two uplinks configuration for reference sensitivity

	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
	UL SCC allocation
	ΔR2UL_PCC 

(dB)
	ΔR2UL_SCC 

(dB)
	Duplex mode

	CA_4A-4A
	NOTE 2
	NOTE 3
	NOTE 4
	NOTE 5
	0.0
	0.0
	FDD


Note: 
NOTEs referenced within Table 7.1-1 refer to TS 36.101.
8
eNodeB RF aspects

It is concluded that no change to BS specifications is required.
9
RRM aspects

It is concluded that no change to RRM specifications is required.
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