3GPP TR 36.833-1-08 V0.1.0 (2015-05)
10
Release 13

[bookmark: page1]3GPP TR 36.833-1-08 V0.10.01 (2015-054)
Technical Report
3rd Generation Partnership Project;
Technical Specification Group Radio Access Network;
Evolved Universal Terrestrial Radio Access (E-UTRA);
LTE Advanced intra-band contiguous Carrier Aggregation (CA) in Band 8
(Release 13)
[image: LTE Advanced-Logo]	[image: 3GPP-logo_web]

The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Report is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.



[bookmark: page2]

Keywords
<LTE, Radio>
MCC selects keywords from stock list.

3GPP
Postal address

3GPP support office address
650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16
Internet
http://www.3gpp.org

Copyright Notification
No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

[bookmark: copyrightaddon]© 2015, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members
3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association


Contents
Foreword	4
1	Scope	5
2	References	5
3	Definitions, symbols and abbreviations	5
3.1	Definitions	5
3.2	Symbols	5
3.3	Abbreviations	5
4	Background	5
4.1	Justification	5
4.2	Task Descriptions	6
5	Band and Channel Arrangements	6
5.1	CA operating bands	6
5.2	CA channel bandwidth	6
5.3	CA Bandwidth Class	6
6	E-UTRA RF requirements for UE	6
6.1	Transmitter Characteristics	6
6.2	Receiver Characteristics	6
6.2.1	Reference sensitivity	6
6.2.2	Blocking characteristics	6
6.2.2.1	In-band blocking	6
6.2.2.21	out-of-band blocking	6
6.2.3	Other Receiver characteristics	6
7	E-UTRA RF requirements for BS	6
8	E-UTRA demodulation performance for BS and UE	6
9	Summary of required changes to E-UTRA specifications	6
9.1	Required changes to TS 36.101	6
9.2	Required changes to TS 36.104	7
9.3	Required changes to TS 36.141	7
9.4	Required changes to TS 36.307	7
Annex A: Change history	8

[bookmark: _Toc290567210]
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.
[bookmark: _Toc290567211]
1	Scope
The present document is a technical report of the work item for LTE Advanced Contiguous Carrier Aggregation in Band 8 which was initially approved at TSG RAN #67 [2]. The report provides background, analysis of the requirements, and a list of recommended changes to the specifications.
[bookmark: _Toc290567212]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]	RP-150194, “New Work Item Description: LTE Advanced intra-band contiguous Carrier Aggregation in Band 8 (2UL/2DL)”, CMCC
[bookmark: _Toc290567213]3	Definitions, symbols and abbreviations
[bookmark: _Toc290567214]3.1	Definitions
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]For the purposes of the present document, the terms and definitions given in 3GPP 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 3GPP TR 21.905 [1].
[bookmark: _Toc290567215]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc290567216]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].
<ACRONYM>	<Explanation>

[bookmark: _Toc290567217]4	Background
[bookmark: _Toc290567218]4.1	Justification
Currently, the channel bandwidth for E-UTRA Band 8 can be configured as 1.4MHz, 3MHz, 5MHz and 10MHz, while 15MHz and 20MHz are not supported by the UE RF specification (TS36.101). However, due to gradual spectrum refarming and new spectrum auction, operators are having more than 10MHz contiguous spectrum at Band 8 to deploy E-UTRA system.
[bookmark: _Toc290567219]4.2	Task Descriptions
The objectives of this work item are the following:
-	Specify the specific RF requirements for band 8 intra-band CA scenario 
-	Define the supported transmission bandwidths combination as follows
-	Add the performance requirements for this band combination in the relevant specifications.	
-	As this CA combination can be applied for Japan, methods to conforming to Japanese regulations are also addressed in this WI.
[bookmark: _Toc392180260][bookmark: _Toc290567220]5	Band and Channel Arrangements
[bookmark: _Toc392180261][bookmark: _Toc290567221][bookmark: _GoBack]5.1	CA operating bands
E-UTRA CA for Band 8 is defined to operate in the entire Band 8 range, as defined in Table 5.1-1.
Table 5.1-1 Intra band CA operating band definition for Band 8
	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_8
	8
	880 MHz 
	–
	915 MHz
	925 MHz 
	–
	960 MHz
	FDD



[bookmark: _Toc392180262][bookmark: _Toc290567222]5.2	CA channel bandwidth
Table 5.2-1 defines the supported E-UTRA bandwidths for intra-band contiguous CA in Band 8.  5 and10MHz component carrier (CC) channel bandwidths are proposed to be supported in Band 8 intra-band contiguous carrier aggregation.
Table 5.2-1: 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
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

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

	CA_8B
	5, 10
	10
	20
	0

	
	10
	5
	
	




[bookmark: _Toc392180263][bookmark: _Toc290567223]5.3	CA Bandwidth Class
[bookmark: _Toc392180264][bookmark: _Toc290567224]6	E-UTRA RF requirements for UE
[bookmark: _Toc392180265][bookmark: _Toc290567225]6.1	Transmitter Characteristics
[bookmark: _Toc392180266][bookmark: _Toc290567226]6.2	Receiver Characteristics
[bookmark: _Toc392180267][bookmark: _Toc290567227]6.2.1	Reference sensitivity
[bookmark: _Toc392180270][bookmark: _Toc290567228]6.2.2	Blocking characteristics
[bookmark: _Toc392180271][bookmark: _Toc290567229]6.2.2.1	In-band blocking
For intra-band contiguous carrier aggregation the downlink SCC(s) shall be configured at nominal channel spacing to the PCC. For FDD, the PCC shall be configured closest to the uplink band. All downlink carriers shall be active throughout the test. The uplink output power shall be set as specified in Table 6.6.2.1-1 with the uplink configuration set according to Table 7.3.1A-1 in TS 36.101 for the applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2 in TS36.101. The UE shall fulfil the minimum requirement in presence of an interfering signal specified in Tables 6.6.2.1-1 and Tables 6.6.2.1-2 being on either side of the aggregated signal. 
Table 6.6.2.1-1: In band blocking parameters
	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA Bandwidth Class specific value below

	
	
	9
	
	
	
	

	BWInterferer 
	MHz
	5
	
	
	
	

	FIoffset, case 1 
	MHz
	7.5
	
	
	
	

	FIoffset, case 2 
	MHz
	12.5
	
	
	
	

	NOTE 1: 	The transmitter shall be set to 4dB below PCMAX_L,c or PCMAX_L as defined in subclause 6.2.5A
NOTE 2:	The interferer consists of the Reference measurement channel specified in Annex 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 and set-up according to Annex C.3.1



Table 6.6.2.1-2: In-band blocking
	CA configuration
	Parameter
	 Unit
	Case 1
	Case 2

	
	PInterferer
	 dBm
	-56
	-44

	
	FInterferer
(offset)
	MHz
	=-Foffset– FIoffset,case 1
&
=+Foffset + FIoffset,case 1
	≤-Foffset– FIoffset,case 2
&
≥+Foffset + FIoffset,case 2

	CA_8B
	FInterferer (Range)
	MHz
	(Note 2)
	FDL_low – 15
to
FDL_high + 15

	NOTE 1:	For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band 
NOTE 2:	For each carrier frequency the requirement is valid for two frequencies: 
			a. the carrier frequency -Foffset - FIoffset, case 1 and
			b. the carrier frequency +Foffset + FIoffset, case 1
NOTE 3:	Foffset is the frequency offset from the center frequency of the CC being tested to the edge of aggregated channel bandwidth.

NOTE 4:	The Finterferer (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the interferer and shall be further adjusted to MHz to be offset from the sub-carrier raster.



[bookmark: _Toc290567230]6.2.2.21	out-of-band blocking
For intra-band contiguous carrier aggreagations the downlink SCC(s) shall be configured at nominal channel spacing to the PCC. For FDD, the PCC shall be configured closest to the uplink band. All downlink carriers shall be active throughout the test. The uplink output power shall be set as specified in Table 6.6.2.2-1 with the uplink configuration set according to Table 7.3.1A-1 in TS 36.101 for the applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2 in TS 36.101. The UE shall fulfil the minimum requirement in presence of an interfering signal specified in Tables 6.6.2.2-1 and Tables 6.6.2.2-2 being on either side of the aggregated signal.
Table 6.6.2.2-1: Out-of-band blocking parameters
	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA Bandwidth Class specific value below

	
	
	9
	
	
	
	

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L,c or PCMAX_L as defined in subclause 6.2.5A.
NOTE 2:	Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.



Table 6.6.2.2-2: Out of band blocking
	CA configuration
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	CA_8B
	FInterferer (CW)

	MHz

	FDL_low -15 to
FDL_low -60 
	FDL_low -60 to
FDL_low -85 
	FDL_low -85 to 
1 MHz

	
	
	
	FDL_high +15 to
FDL_high + 60 
	FDL_high +60 to
FDL_high +85 
	FDL_high +85 to
+12750 MHz




[bookmark: _Toc290567231]6.2.3	Other Receiver characteristics
CA_8B involves aggregating two downlink component carriers (CCs) with the maximum aggregation bandwidth not exceeding 20 MHz; a CA configuration of CA Bandwidth Class B.  The generic UE receiver requirements for CA Bandwidth Class B are addressed as apart of the work item for Release-12 intra-band contiguous CA in Band 27 (LTE_CA_C_B27) and are documented in the technical report for the work item, TR 36.833-1-27.

[bookmark: _Toc392180281][bookmark: _Toc290567232]7	E-UTRA RF requirements for BS

[bookmark: _Toc240516973][bookmark: _Toc290567233]8	E-UTRA demodulation performance for BS and UE

[bookmark: _Toc354623708][bookmark: _Toc240516974][bookmark: _Toc290567234]9	Summary of required changes to E-UTRA specifications
[bookmark: _Toc240516975][bookmark: _Toc290567235]9.1	Required changes to TS 36.101
Required changes in TS 36.101 are shown in Table 9.1-1.  Unaffected sections for changes are omitted.
Table 9.1-1 Required changes in TS 36.101
	Section
	Requirement
	Expected Changes in TS 36.101

	5.5A
	Operating bands for CA   
	A new row will be added in Table 5.5A-1 for CA_8B to the supported Intra-band CA operating bands

	5.6A.1
	Channel bandwidths per operating band for CA
	A new row will be added in Table 5.6A.1-1 for CA_8B to the supported Intra-band CA operating bands 

	7.6.1.1A
	In-band blocking for intra-band contiguous CA
	Requirement for CA_8B to be added to Table 7.6.1.1A-2. 

	7.6.2.1A
	Out-of-band blocking for intra-band contiguous CA
	Requirement for CA_8B to be added to Table 7.6.2.1A-2.  



[bookmark: _Toc354623710][bookmark: _Toc240516976][bookmark: _Toc290567236]9.2	Required changes to TS 36.104
Required changes in TS 36.104 are shown in Table 9.2-1.  Unaffected sections for changes are omitted.
Table 9.2-1 Required changes in TS 36.104
	Section
	Requirement
	Expected Changes in TS 36.104

	5.5
	Operating bands for CA
	Add Band 8 to Table 5.5-2 “Intra-band contiguous carrier aggregation bands”


[bookmark: _Toc354623712]
[bookmark: _Toc240516978][bookmark: _Toc290567237]9.3	Required changes to TS 36.141
Required changes in TS 36.141 are shown in Table 9.3-1.  Unaffected sections for changes are omitted.
Table 9.3-1 Required changes in TS 36.141
	Section
	Requirement
	Expected Changes in TS 36.141

	5.5
	Operating bands for CA
	Add Band 8 to Table 5.5-2 “Intra-band contiguous carrier aggregation bands”



[bookmark: _Toc354623713][bookmark: _Toc240516979][bookmark: _Toc290567238]9.4	Required changes to TS 36.307
Required changes in TS 36.307 are shown in Table 9.4-1. Unaffected sections for changes are omitted.
Table 9.4-1 Required changes in TS 36.307
	Section
	Requirement
	Expected Changes in TS 36.307

	
	
	


[bookmark: _Toc354623715]
[bookmark: _Toc240516984][bookmark: _Toc290567239]
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