3GPP TR 36.833-2-23 V2.0.0(2014-06)
Technical Report

3rd Generation Partnership Project;

Technical Specification Group Radio Access Network;

LTE-Advanced intra-band non-contiguous Carrier Aggregation (CA) in Band 23

(Release 12)
[image: image1.jpg]



[image: image2.png]=

A GLOBAL INITIATIVE




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.

Keywords

<LTE, RF, CA>

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.

© 2013, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, 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

4Foreword

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
6
4.1
Task Descriptions
7
4.2
Spectrum and regulatory aspects
8
5
Band and Channel Arrangements
8
5.1
CA operating bands
8
5.2
CA channel bandwidth
9
6
E-UTRA RF requirements for UE
10
6.1
Transmitter Characteristics
10
6.2
Receiver Characteristics
10
6.2.1 
Reference Sensitivity
10
6.3
E-UTRA coexistence requirements
10
7
E-UTRA RRM requirements for UE
10
7.1  RRM Test Cases
11
7.2  Reference Measurement Channel
18
7.3  OCNG Patterns
19
8
E-UTRA RF requirements for BS
20
9
E-UTRA demodulation performance for BS and UE
20
9.1 
BS performance
20
9.2 
UE performance
21
10
Summary of required changes to E-UTRA specifications
21
10.1
Required changes to TS 36.101
21
10.2
Required changes to TS 36.104
22
10.3
Required changes to TS 36.133
22
10.4
Required changes to TS 36.141
22
10.5
Required changes to TS 36.307
23
10.6
Required changes to TS 37.104
23
10.7
Required changes to TS 37.141
23
11
Project Plan
23
11.1
Schedule and Work Task Status
23
Annex A: Change history
24


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 a technical report of the work item for LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 23, which was approved at TSG RAN #60 [2].  The report provides background, analysis of the requirements, and a list of recommended changes to the specifications.
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-130653, “Proposed WID: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 23”, DISH Network.
[3]
Report and Order of Proposed Modification, FCC 12-151, Adopted on December 11, 2012 and Released on December 17, 2012
[4]
R4-141088, “Way forward for Band 23 performance requirements”, Huawei, HiSilicon, Qualcomm, Ericsson, DISH Network, TSG RAN WG4 #70, Prague, Czech Republic, February 2014.
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:

<symbol>
<Explanation>

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].

<ACRONYM>
<Explanation>

4
Background

Band 23 is a major FDD band which has been allocated in the US.  The US regulatory rules require strict power and emissions limits for the UE operating in Band 23 in order to protect adjacent operations below 2000 MHz [3].  A new network-signalled value (NS_20), along with accompanying A-MPR tables, is established in TS 36.101 for Band 23 for 5, 10, 15 and 20 MHz channel bandwidths.  Figures 4-1 and 4-2 show the A-MPR values specified for 10 MHz (centred at 2015 MHz) and 15 MHz uplink carriers, respectively.  The overall uplink user and sector performances will be negatively impacted by the A-MPR restrictions imposed on the first 15 resource blocks (RBs) for the 15 MHz uplink carrier.  The 10 MHz uplink carrier, on the other hand, is relatively free of A-MPR restrictions.

Figure 4-1 A-MPR values for Band 23 10 MHz uplink carrier (centered at 2015 MHz)

[image: image3.png]



Figure 4-2 A-MPR values for Band 23 15 MHz uplink carrier 
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An intra-band non-contiguous carrier aggregation for Band 23 is needed to minimize the amount of stranded (i.e. unused) uplink spectrum to the 2000-2005 MHz band only, when a 10 MHz uplink carrier is deployed in the Band to circumvent A-MPR restrictions imposed on wider uplink carrier configurations.  The suggested intra-band non-contiguous carrier aggregation allows Band 23 operator(s) to aggregate two downlink component carriers with a single 10 MHz uplink component carrier for an increased DL capacity, while preserving paired DL spectrum for the 2005-2010 MHz uplink spectrum.  The only deployment scenario for this aggregation would involve two downlink (DL) component carriers, separated by no less than 5 MHz, with a single uplink (UL) component carrier.  
In current RAN4 carrier aggregation (CA) work, several intra-band cases have been approved, studied, and discussed to determine feasibility and the RF requirements needed to introduce such scenarios.  These include intra-band scenarios where the applicable LTE frequency band is situated at or near 2 GHz (for instance, Band 3, Band 4 and Band 25).  Building on these earlier intra-band carrier aggregation precedencies, the referenced work item [2] proposes to start the work on intra-band non-contiguous carrier aggregation for Band 23 to support deployment of LTE-advanced. 

4.1
Task Descriptions

This WI is to specify the band specific core and performance requirements for non‑contiguous intra-band carrier aggregation in band 23:

1)
Specifying the core requirements for BS and UE in RAN4 specifications, and taking the coexistence with nearby frequency bands into account, including Band 2 and Band 25.

2)
Specify band specific RRM requirements in RAN4 if any.

3)
Signalling support in RAN2 specifications if any.

4)
Performance requirements for BS and UE in RAN4 specifications.

4.2
Spectrum and regulatory aspects

This Work Item is based on the spectrum arrangement as shown in Table 4.2-1.

Table 4.2-1 Frequency arrangements in the band 2 000‑2 020 (with 2 180‑2 200) MHz
	Frequency arrangement
	Mobile station transmitter 
(MHz)
	Centre gap
(MHz)
	Base station transmitter 
(MHz)
	Duplex separation
(MHz)
	Centre gap usage


	C1
	2000-2020
	160
	2180-2200
	180
	FDD UL and guard


The frequency band 2000‑2020 MHz is paired with 2180‑2200 MHz for FDD operation, where the mobile terminals transmit within the lower band and the base stations transmit within the upper band.  These paired spectrum blocks are designated as “Band 23” in 3GPP E-UTRA specifications.  Band 23 has been allocated and licensed for use in Region 2.

The US Federal Communications Commission (FCC) rules requires that the band 2000-2020 MHz meet the following emissions limits [3]:

· 1930 – 1990 MHz: 
-50 dBm/MHz

· 1990 – 1999 MHz:
-40 dBm/MHz

· 1999 – 2000 MHz:
-40 dBm/(1 % Channel Bandwidth)

The FCC also limits the EIRP in the frequency range 2000 – 2005 MHz to 7 dBm.

5
Band and Channel Arrangements

5.1
CA operating bands

E-UTRA CA for Band 23 is defined to operate in the entire Band 23 range, as defined in Table 5.1-1.

Table 5.1-1 Intra band CA operating band definition for Band 23

	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_23-23
	23
	2000 MHz 
	–
	2020 MHz
	2180 MHz 
	–
	2200 MHz
	FDD


5.2
CA channel bandwidth

Table 5.2-1 defines the supported E-UTRA bandwidths for intra-band non-contiguous CA in Band 23.  5 and 10 MHz component carrier (CC) channel bandwidths are proposed to be supported in Band 23 intra-band non-contiguous carrier aggregation.

Table 5.2-1: E-UTRA CA configurations and bandwidth combination sets defined for non-contiguous intra-band CA

	E-UTRA CA configuration / Bandwidth combination set

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

	CA_23A-23A
	23
	
	
	Yes
	Yes
	
	


Combinations of component carriers with unequal channel bandwidth should be considered for Band 23, specifically combinations of 5 + 10 MHz.
5.3
Supporting intra-band CA with 1 CC UL

The proposed intra-band non-contiguous CA for Band 23 is supported by 2 CCs on the DL, separated by at least 5 MHz, and 1 CC on the UL.  The only recommended CA_23-23 configuration is:

· 5+10 MHz DL aggregation with upper 10 MHz portion in Band 23 UL

Figure 5.3-1 illustrates the proposed CA_23-23 configuration.
Figure 5.3-1: Intra-band non-contiguous CA configurations in Band 23
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6
E-UTRA RF requirements for UE

6.1
Transmitter Characteristics

No new requirements since the proposed CA consists of a single uplink CC.

6.2
Receiver Characteristics

6.2.1 
Reference Sensitivity

Band 23 has a large duplex cap of 160 MHz and downlink/uplink band is 20 MHz wide, as shown in Figure 6.2.1-1.  The standard non-CA uplink allocations for the REFSENS test, as specified in Table 7.3.1-2 of TS 36.101, is consistent with the values in Table 5.6-1 of the same spec, even for the maximum 20 MHz bandwidth configuration.  Therefore, it is proposed that no restrictions are necessary for the uplink allocation during the REFSENS test for intra-band non-contiguous CA in Band 23 (CA_23A-23A).  Proposed intra-band non-contiguous CA uplink allocation for REFSENS for CA_23A-23A is shown in Table 6.2.1-1.

Figure 6.2.1-1: Band 23 duplex gap
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Table 6.2.1-1: Intra-band non-contiguous CA uplink configuration for reference sensitivity

	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_23A-23A
	NOTE 1
	NOTE 2
	NOTE 3
	0.0
	FDD

	NOTE 1:
All combinations of channel bandwidths defined in Table 5.6A.1-3.
NOTE 2:
All applicable sub-block gap sizes.
NOTE 3:
The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.6-1.


6.3
E-UTRA coexistence requirements

No new requirements since the proposed CA consists of a single uplink CC.
7
E-UTRA RRM requirements for UE

The proposed intra-band non-contiguous carrier aggregation in Band 23 (CA_23A-23A) involves aggregating two downlink component carriers (CCs), specifically 10 MHz and 5 MHz CCs. This configuration is DL only CA and only a single UL CC is used.  After studying the current TS 36.133, it is determined that new RRM test cases covering 10 MHz + 5 MHz CA configuration would be needed.  Additionally, new RMC and OCNG patterns for 5 MHz TDD carrier would need to be defined.

7.1  RRM Test Cases

New test cases verifying the core RRM requirements for 10 MHz + 5 MHz CA configuration are shown below:

Table 7.1-1:  Changes required in TS 36.133

	No
	Feature/requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments

	1
	Measurements for E-UTRA carrier aggregation (section 8.3)
	FDD: Event triggered reporting on deactivating Scells in non-DRX
	1
	Number of cells = 3.

Cell1 on F1; cell2 and cell3 on F2. 

F2 is secondary carrier

PCell = cell1; SCell = cell2

Cell1 BW = 10 MHz

Cell2 BW = 5 MHz

Cell 3 BW = 5 MHz

TAE between cell2 and cell1 depending upon CA type

Cell3 to cell1 time offset: 3 (s

Non-DRX.

MeasCycleSCell = 320 ms.

A2 and A6 events to verify. 

Test times: T1, T2 and T3.

Propagation: ETU70.
	SCC (F2) is configured but deactivated. 

Events A2 and A6 are used for verifying cell identification delay and RSRP measurement period. 

Proposed sections:
A.8.16.9 E-UTRAN FDD Event-Triggered Reporting on Deactivated SCell for 10MHz+5MHz bandwidth

	2
	Measurements for E-UTRA carrier aggregation (section 8.3)
	TDD: Event triggered reporting on deactivating Scells in non-DRX
	1
	Number of cells = 3.

Cell1 on F1; cell2 and cell3 on F2. 

F2 is secondary carrier

PCell = cell1; SCell = cell2

Cell1 BW = 10 MHz

Cell2 BW = 5 MHz

Cell 3 BW = 5 MHz

TAE between cell2 and cell1 depending upon CA type

Cell3 to cell1 time offset: 3 (s

Non-DRX.

MeasCycleSCell = 320 ms.

A2 and A6 events to verify. 

UL-DL configuration = 1.

Special subframe config = 6.

Test times: T1, T2 and T3.

Propagation: ETU70. 
	SCC (F2) is configured but deactivated. 

Events A2 and A6 are used for verifying cell identification delay and RSRP measurement period. 

Proposed section:

A.8.16.10 E-UTRAN TDD Event-Triggered Reporting on Deactivated SCell for 10MHz+5MHz bandwidth
 

	3
	Carrier aggregation measurement accuracy (section 9.1.11)
	FDD: absolute and relative RSRP accuracies in CA. 
	1
	Number of cells = 3.

F2 is secondary carrier

PCell = cell1; SCell = cell2

F2 is secondary carrier

Cell1 BW = 10 MHz

Cell2 BW = 5 MHz

Cell 3 BW = 5 MHz

TAE between cell2 and cell1 depending upon CA type

Cell3 to cell1 time offset: 3 (s

Non-DRX.

Propagation: AWGN. 
	SCC (F2) is configured and activated. 

Following are verified:

- Absolute RSRP accuracy on PCell and SCell.

. Relative RSRP accuracy between SCell and cell3 on SCC

· Relative RSRP accuracy between PCell and SCell

Proposed section:

A.9.1.18 FDD RSRP for E-UTRAN Carrier Aggregation for 10MHz+5MHz bandwidth

	4
	Carrier aggregation measurement accuracy (section 9.1.11)
	TDD: absolute and relative RSRP accuracies in CA. 
	1
	Number of cells = 3.

F2 is secondary carrier

PCell = cell1; SCell = cell2

F2 is secondary carrier

Cell1 BW = 10 MHz

Cell2 BW = 5 MHz

Cell 3 BW = 5 MHz

TAE between cell2 and cell1 depending upon CA type

Cell3 to cell1 time offset: 3 (s

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

Propagation: AWGN. 
	SCC (F2) is configured and activated. 

Following are verified:

- Absolute RSRP accuracy on PCell and SCell.

. Relative RSRP accuracy between SCell and cell3 on SCC

· Relative RSRP accuracy between PCell and SCell

Proposed section:

A.9.1.19 TDD RSRP for E-UTRAN Carrier Aggregation for 10MHz+5MHz bandwidth

	5
	Carrier aggregation measurement accuracy (section 9.1.11)
	FDD: absolute and relative RSRQ accuracies in CA. 
	1
	Number of cells = 3.

F2 is secondary carrier

PCell = cell1; SCell = cell2

F2 is secondary carrier

Cell1 BW = 10 MHz

Cell2 BW = 5 MHz

Cell 3 BW = 5 MHz

TAE between cell2 and cell1 depending upon CA type

Cell3 to cell1 time offset: 3 (s

Non-DRX.

Propagation: AWGN. 
	SCC (F2) is configured and activated. 

Following are verified:

- Absolute RSRQ accuracy on PCell and SCell.

. Relative RSRQ accuracy between SCell and cell3 on SCC

· Relative RSRQ accuracy between PCell and SCell

Proposed section:

A.9.2.15 FDD RSRQ for E-UTRAN Carrier Aggregation for 10MHz+5MHz bandwidth

	6
	Carrier aggregation measurement accuracy (section 9.1.11)
	TDD: absolute and relative RSRQ accuracies in CA. 
	1
	Number of cells = 3.

F2 is secondary carrier

PCell = cell1; SCell = cell2

F2 is secondary carrier

Cell1 BW = 10 MHz

Cell2 BW = 5 MHz

Cell 3 BW = 5 MHz

TAE between cell2 and cell1 depending upon CA type

Cell3 to cell1 time offset: 3 (s

Non-DRX.

UL-DL configuration = 1.

Special subframe config = 6.

Propagation: AWGN. 
	SCC (F2) is configured and activated. 

Following are verified:

- Absolute RSRQ accuracy on PCell and SCell.

. Relative RSRQ accuracy between SCell and cell3 on SCC

· Relative RSRQ accuracy between PCell and SCell

Proposed section:

A.9.2.16 TDD RSRQ for E-UTRAN Carrier Aggregation for 10MHz+5MHz bandwidth

	7
	Measurements for E-UTRA carrier aggregation (section 8.3)
	FDD: Event triggered reporting on deactivating Scells and interruption probability (0.5%) without DRX
	1
	Number of cells = 3.

Cell1 on F1; cell2 and cell3 on F2. 

F2 is secondary carrier

PCell = cell1; SCell = cell2

Cell1 BW = 10 MHz

Cell2 BW = 5 MHz

Cell 3 BW = 5 MHz

TAE between cell2 and cell1 depending upon CA type

Cell3 to cell1 time offset: 3 (s

Non-DRX.

MeasCycleSCell = 1280 ms.

A6 event is configured. 

Test times: T1 and T2.

Propagation: AWGN. 
	SCC (F2) is configured but deactivated. 

UE is continuously scheduled on PCell.

Cell3 appears in T2 triggering A6. 

Interruption prob ≤0.5% is to be verified. 

Test is applicable to only intra-band CA

A.8.16.11  E-UTRAN FDD Event-Triggered Reporting on Deactivated SCell with PCell Interruption for 10MHz+5MHz bandwidth

	8
	Measurements for E-UTRA carrier aggregation (section 8.3)
	TDD: Event triggered reporting on deactivating Scells and interruption probability (0.5%) without DRX
	1
	Number of cells = 3.

Cell1 on F1; cell2 and cell3 on F2. 

F2 is secondary carrier

PCell = cell1; SCell = cell2

Cell1 BW = 10 MHz

Cell2 BW = 5 MHz

Cell 3 BW = 5 MHz

TAE between cell2 and cell1 depending upon CA type

Cell3 to cell1 time offset: 3 (s

Non-DRX.

MeasCycleSCell = 1280 ms.

A6 event is used. 

UL-DL configuration = 1

Special subframe config = 6

Test times: T1, T2 and T3.

Propagation: AWGN. 
	SCC (F2) is configured but deactivated. 

UE is continuously scheduled on PCell.

Cell3 appears in T2 triggering A6. 

Interruption prob ≤0.5% is to be verified. 

Test is applicable to only intra-band CA 

A.8.16.12 E-UTRAN TDD Event-Triggered Reporting on Deactivated SCell with PCell Interruption for 10MHz+5MHz bandwidth

	9
	OTDOA RSTD Measurements for E-UTRAN carrier aggregation (section 8.4)
	FDD: RSTD  measurement reporting in carrier aggregation
	2
	Number of cells = 3.

Cell1 on F1; cell2 and cell3 on F2. 

F2 is secondary carrier.

PCell = cell1; SCell = Ref cell = cell2.

TAE between cell2 and cell1 depending upon CA type

Cell3 to cell1 time offset: 3 (s

Cell1 BW = 10 MHz

Cell2 BW = 5 MHz

Cell 3 BW = 5 MHz

PRS BW = 50 RBs (cell 1), 25RB (Cell 2 &3).

PRS sub-frames = 1.

PRS periodicity = 1280 ms.

DRX cycle = 320 ms.

PRS Muting used (same as in A.12.1).

Total cells in assistace data = 16 (including reference cell); cells are equally distributed on PCC and SCC

Expected RSTD = different than time alignment between cells; UE is closer to serving than to the neighbor cell

Test times: T1, T2 and T3.

ETU30.
	RSTD measurements are done between:

· SCell and neighbour cell on F2 to verify intra-frequency RSTD. RSTD assistance data contains cells only on SCC (i.e. SCell frequency) [2]. measurement on SCC in Test 1

· SCell on F2 and PCell on F1 to verify inter-frequency RSTD measurement on both PCC and SCC in Test 2. RSTD assistance data contains cells on both PCell frequency and SCell frequency.

UE is closer to serving than to the neighbour cell. This is ensured by having expected RSTD different than the transmit time alignment between cell

A.8.17.5 E-UTRAN FDD RSTD Measurement Reporting Test Case for 10MHz+5MHz bandwidth


	10
	OTDOA RSTD Measurements for E-UTRAN carrier aggregation (section 8.4)
	TDD: RSTD measurement reporting in carrier aggregation
	2
	Number of cells = 3.

Cell1 on F1; cell2 and cell3 on F2. 

F2 is secondary carrier.

PCell = cell1; SCell = Ref cell = cell2.

TAE between cell2 and cell1 depending upon CA type

Cell3 to cell1 time offset: 3 (s

Cell1 BW = 10 MHz

Cell2 BW = 5 MHz

Cell 3 BW = 5 MHz

PRS BW = 50 RBs (cell 1), 25RB (Cell 2 &3).

PRS sub-frames = 1.

PRS periodicity = 1280 ms.

DRX cycle = 320 ms.

PRS Muting used (same as in A.12.2).

UL-DL configuration = 1.

Special subframe config = 6.

Total cells in assistace data = 16 (including reference cell; cells are equally distributed on PCC and SCC

Expected RSTD = different than the transmit time alignment between cells

Test times: T1, T2 and T3.

ETU30.
	RSTD measurements are done between:

· SCell and neighbour cell on F2 to verify intra-frequency RSTD. RSTD assistance data contains cells only on SCC (i.e. SCell frequency).  measurement delay on SCC in Test 1 

· SCell on F2 and PCell on F1 to verify inter-frequency RSTD measurement delay on both PCC and SCC in Test 2. RSTD assistance data contains cells on both PCell frequency and SCell frequency.

UE is closer to serving than to the neighbour cell. This is ensured by having expected RSTD different than the transmit time alignment between cells

A.8.17.6 E-UTRAN TDD RSTD Measurement Reporting Test Case for 10MHz+5MHz bandwidth


	11
	Reference Signal Time Difference (RSTD) Measurement Accuracy Requirements for Carrier Aggregation (9.1.12)
	FDD: RSTD measurement accuracy
	1
	Number of cells = 3.

Cell1 on F1; cell2 and cell3 on F2. 

F2 is secondary carrier.

PCell = cell1; SCell = Ref cell = cell2.

TAE between cell2 and cell1 depending upon CA type

Cell3 to cell1 time offset: 3 (s

Cell1 BW = 10 MHz

Cell2 BW = 5 MHz

Cell 3 BW = 5 MHz

PRS BW = 50 RBs (cell 1), 25RB (Cell 2 &3).

PRS sub-frames = 1.

PRS periodicity = 160 ms.

Non-DRX

PRS Muting used (same as in A.9.8.1).

AWGN.


	RSTD measurements are done between:

· SCell and neighbour cell on F2 to verify RSTD accuracy on SCC. RSTD assistance data contains cells only on SCC (i.e. SCell frequency).

expectedRSTD = 3 µs

A.9.8.9 E-UTRAN FDD Carrier Aggregation Case for 10MHz+5MHz bandwidth

	12
	Reference Signal Time Difference (RSTD) Measurement Accuracy Requirements for Carrier Aggregation (9.1.12)
	TDD: RSTD measurement accuracy
	1
	Number of cells = 3.

Cell1 on F1; cell2 and cell3 on F2. 

F2 is secondary carrier.

PCell = cell1; SCell = Ref cell = cell2.

TAE between cell2 and cell1 depending upon CA type

Cell3 to cell1 time offset: 3 (s

Cell1 BW = 10 MHz

Cell2 BW = 5 MHz

Cell 3 BW = 5 MHz

PRS BW = 50 RBs (cell 1), 25RB (Cell 2 &3).

PRS sub-frames = 1.

PRS periodicity = 160 ms.

Non-DRX

PRS Muting used (same as in A.9.8.2).

UL-DL configuration = 1.

Special subframe config = 6.

AWGN.
	RSTD measurements are done between:

· SCell and neighbour cell on F2 to verify RSTD accuracy on SCC. RSTD assistance data contains cells only on SCC (i.e. SCell frequency).

expectedRSTD = 3 µs

A.9.8.10 E-UTRAN TDD Carrier Aggregation Case for 10MHz+5MHz bandwidth


7.2  Reference Measurement Channel

Based on the TDD structure, the PDSCH, PCFICH/PDCCH/PHICH configuration for 5MHz is shown in Tables 7.2-1 and 7.2-2.

Table 7.2-1:  PDSCH Reference Measurement Channels for 5 MHz TDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.4

TDD

	Channel bandwidth
	MHz
	5

	Number of transmitter antennas
	
	1

	Allocated resource blocks (Note 4)
	
	11

	Uplink-Downlink Configuration (Note 5)
	
	1

	Special Subframe Configuration (Note 6)
	
	6

	Allocated subframes per Radio Frame
	
	6

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Information Bit Payload
	
	

	  For Sub-Frames 4,9
	Bits
	968

	  For Sub-Frame 5
	Bits
	968

	  For Sub-Frame 0
	Bits
	616

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	472

	Number of Code Blocks per Sub-Frame
(Note 7)
	
	1

	For Sub-Frames 4,9
	
	1

	For Sub-Frame 5
	
	1

	For Sub-Frame 0
	
	1

	For Sub-Frame 1, 6 (DwPTS)
	
	1

	Binary Channel Bits Per Sub-Frame
	
	

	  For Sub-Frames 4,9
	Bits
	2772

	  For Sub-Frame 5
	Bits
	2628

	  For Sub-Frame 0
	Bits
	2076

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	1616

	Max. Throughput averaged over 1 frame
	Mbps
	0.4464


Table 7.2-2:  PCFICH/PDCCH/PHICH Reference Channel for 5 MHz TDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.11

TDD

	Channel bandwidth
	MHz
	5

	Number of transmitter antennas
	
	1

	Control region OFDM symbolsNote1
	symbols
	3

	Aggregation level
	CCE
	8

	DCI Format
	
	Note 3

	Cell ID
	
	Note 4

	Payload (without CRC)
	Bits
	Note 5

	
	Note 1: The control region consists of PCFICH, PHICH and PDCCH.

Note 2: DCI formats are defined in TS 36.212.

Note 3: DCI format shall depend upon the test configuration.

Note 4: Cell ID shall depend upon the test configuration.

Note 5: Payload size shall depend upon the test configuration.

Note 6: Only 2 OFDM symbols for special subframes 1 and 6.

Note 7: For PDCCH using SI/RA/P-RNTI, Aggregation level 4 is used.


7.3  OCNG Patterns

New OCNG patterns for 5 MHz TDD channel bandwidth are defined with outer RB and full RB allocations. The inner 11 RBs are used for the RMC (PDSCH) in OCNG pattern with outer RB allocation. The proposed OCNG patterns for TDD are defined as follows:
Table 7.3-1: OP.9 TDD: OCNG TDD Pattern 9 for 5ms downlink-to-uplink switch-point periodicity

	Allocation


[image: image7.wmf]PRB

n



	Relative power level 
[image: image8.wmf]PRB

g

 [dB]
	PDSCH Data



	
	Subframe (Note 1)
	

	
	0
	5
	3 , 4, 8, 9 and 6 (as normal subframe) Note 3
	1 and 6 (as special subframe) Note 3
	

	0 – 6
	0
	0
	0
	Table A.3.2.1.7-2
	Note 2

	18 – 24
	0
	0
	0
	
	

	Note 1:
PDSCH allocation applies only to subframes not configured as PRS subframes.

Note 2: 
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated The parameter
[image: image9.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3: 
Subframes available for DL transmission depends on the Uplink-Downlink configuration defined in Table 4.2-2 in 3GPP TS 36.211 [16].

Note 4: 
If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image10.wmf]PRB

g

 applies to each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.



Table 7.3-2: OP.9 TDD: OCNG TDD Pattern 9 for special subframe configuration with 5ms downlink-to-uplink switch-point periodicity

	Allocation
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	CP length
	Relative power level 
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g

 [dB]

	
	
	Special subframe configuration

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8

	
	
	Control region OFDM symbols

	
	
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2

	0 – 6
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	
	

	18 – 24
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	
	

	Note 1:
Special subframe configurations are defined in Table 4.2-1 in TS 36.211 [16].


Table 7.3-3: OP.10 TDD: OCNG TDD Pattern 10 for 5ms downlink-to-uplink switch-point periodicity

	Allocation
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	Relative power level 
[image: image14.wmf]PRB

g

 [dB]
	PDSCH Data



	
	Subframe (Note 1)
	

	
	0
	5
	3 , 4, 8, 9 and 6 (as normal subframe)Note 3
	1 and 6 (as special subframe) Note 3
	

	0 – 24
	0
	0
	0
	0
	Note 2

	Note 1:
PDSCH allocation applies only to subframes not configured as PRS subframes.

Note 2: 
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter
[image: image15.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3: 
Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in 3GPP TS 36.211 [16].

Note 4: 
If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image16.wmf]PRB

g

 applies to each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.


8
E-UTRA RF requirements for BS

The proposed intra-band non-contiguous carrier aggregation in Band 23 (CA_23A-23A) involves aggregating two downlink component carriers (CCs) with the maximum aggregation bandwidth not exceeding 20 MHz.  Band 23 already supports a 20 MHz bandwidth configuration and there are no additional BS RF requirements needed for CA_23A-23A.  Table 8-1 shows a new CA_23-23 entry to be added to TS 36.104 operating bands.

Table 8-1. Intra-band non-contiguous carrier aggregation bands

	CA Band
	E-UTRA operating band

	
	

	CA_23-23
	23


9
E-UTRA demodulation performance for BS and UE

9.1 
BS performance

No new BS demodulation performance requirements are needed since only a single UL CC is used for the CA configuration.
9.2 
UE performance
The proposed intra-band non-contiguous carrier aggregation in Band 23 (CA_23A-23A) involves aggregating two downlink component carriers (CCs), specifically 10 MHz and 5 MHz CCs. This configuration is DL only CA and only a single UL CC is used.  After studying the current TS 36.101, it is determined that new demodulation performance test cases covering 10 MHz + 5 MHz CA configuration would be needed.  The scope of the new demodulation performance test cases is agreed in [4] as follows:

· Specify new CA normal tests with TM3

· Propagation condition and antenna configuration: EVA70 2x2 Low

· Use the R.11-2 FDD for 5MHz  

· Reuse the test parameters specified in Table 8.2.1.3.1-1

· Specify new CA CQI test
· Use the same test setup and metrics as the existing CA CQI test

· No new power imbalance test is required
· No new soft buffer management test is required
· Do not specify the sustained data rate test with 10MHz+5MHz for Band 23 intra-band NC CA performance requirements

· If CA 23A-23A is the only CA configuration supported in the UE, apply single carrier SDR test

· Focus on FDD performance requirements

10
Summary of required changes to E-UTRA specifications

10.1
Required changes to TS 36.101
Required changes in TS 36.101 are shown in Table 10.1-1.  Unaffected sections for changes are omitted.

Table 10.1-1 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-3 for CA_23‑23 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.1-3 for the supported E-UTRA bandwidths of intra-band non‑contiguous B23 CA. 

	7.3.1A
	Minimum requirements (QPSK) for CA
	A new row will to be added in Table 7.3.1A-3 for intra-band CA uplink configuration for reference sensitivity for CA_23‑23.  

	8.2.1.3.1
	TM3 test
	A new row will be added for 10 MHz + 5 MHz CA configuration

	9.6.1.1
	CQI test
	A new row will be added for 10 MHz + 5 MHz CA configuration


10.2
Required changes to TS 36.104
Required changes in TS 36.104 are shown in Table 10.2-1.  Unaffected sections for changes are omitted.
Table 10.2-1 Required changes in TS 36.104
	Section
	Requirement
	Expected Changes in TS 36.104

	5.5
	Operating bands for CA
	Add Band 23 to Table 5.5-4 “Intra-band non‑contiguous carrier aggregation bands”


10.3
Required changes to TS 36.133
Required changes in TS 36.133 are shown in Table 10.3-1.  Unaffected sections for changes are omitted.
Table 10.3-1 Required changes in TS 36.133
	Section
	Requirement
	Expected Changes in TS 36.133

	A.3.1
	Reference measurement channel
	Add new RMC for 5 MHz TDD carrier

	A.3.2.2
	OCNG patterns
	Add new OCNG patterns for 5 MHz TDD carrier

	A.8.16
	Event triggered reporting on deactivating Scells in non-DRX
	Add FDD/TDD event-triggered reporting on deactivated SCell for 10MHz+5MHz CA

	A.8.16
	Event triggered reporting on deactivating Scells and interruption probability (0.5%) without DRX
	Add FDD/TDD Event-Triggered Reporting on Deactivated SCell with PCell Interruption for 10MHz+5MHz bandwidth

	A.8.17
	RSTD  measurement reporting in carrier aggregation
	Add FDD/TDD RSTD Measurement Reporting Test Case for 10MHz+5MHz bandwidth

	A.9.1
	Absolute and relative RSRP accuracies in CA
	Add FDD/TDD RSRP for 10MHz+5MHz CA

	A.9.2
	Absolute and relative RSRQ accuracies in CA
	Add FDD/TDD RSRQ for 10MHz+5MHz CA

	A.9.8
	RSTD measurement accuracy
	Add FDD/TDD Carrier Aggregation Case for 10MHz+5MHz bandwidth


10.4
Required changes to TS 36.141
Required changes in TS 36.141 are shown in Table 10.4-1.  Unaffected sections for changes are omitted.
Table 10.4-1 Required changes in TS 36.141

	Section
	Requirement
	Expected Changes in TS 36.141

	5.5
	Operating bands for CA
	Add Band 23 to Table 5.5-4 “Intra-band non‑contiguous carrier aggregation bands”


10.5
Required changes to TS 36.307

Required changes in TS 36.307 are shown in Table 10.5-1.

Table 10.5-1 Required changes in TS 36.307

	Section
	Requirement
	Expected Changes in TS 36.307

	12
	Band 23 independent of release
	May add some changes to 36.307 legacy to provide the appropriate pointers to the Rel-12 spec to enable backdating of Band 23 intra-band non‑contiguous CA to legacy release.


10.6
Required changes to TS 37.104
No required changes anticipated to TS 37.104.
10.7
Required changes to TS 37.141
No required changes anticipated to TS 37.141.
11
Project Plan
11.1
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