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Multi-carrier evolution

Is this Work Item a "Study Item"? (Yes / No):
No

1

3GPP Work Area

	X
	Radio Access (UTRA-FDD)

	
	Core Network

	
	Services


2

Linked work items

(list of linked WIs)

3

Justification

HSPA features continue to be deployed successfully in many networks. HSPA based mobile internet offerings are becoming ever more popular and data usage continues to increase rapidly. Consequently, HSPA is foreseen to be deployed on more than two downlink carriers.  Multi-carrier aggregation allows operators who have two or more carriers to take advantage of the higher capacity resulting from new capability UEs to improve the user experience both on new terminals and on legacy terminals.

Given the current fragmentation of frequency resources across different bands, it is also foreseen that enabling carrier aggregation across frequency bands would allow a much larger portion of new UEs to benefit from the multi carrier feature. 

As a corollary to the enhanced user throughput as part as release 8 (combination of MIMO and 64QAM, dual-cell HSDPA), and in order to address the changing usage that subscribers make of cell phones (which become more uplink intensive due to email, picture and video uploads) it becomes necessary to also increase the uplink average and cell edge user throughputs. Also capacity gains (in terms of the number of supported users), similar to what has been shown on the downlink for the DC-HSDPA feature, are expected when aggregating multiple carriers on the uplink. As a result it is foreseen that aggregation of two carriers would be beneficial as well as needed on the uplink.

4

Objective

The work item should fulfill the following objectives:

· Specify multi carrier HSDPA operation for the following scenarios:

a. The multi carrier transmission only applies to HSDPA physical channels

b. The carriers belong to the same Node-B and when on the same band, are on adjacent carriers

c. MIMO can be combined with up to two HSDPA carriers in up to two separate frequency bands

d. The carriers operate in up to two separate frequency bands

e. Up to three/four HSDPA carriers can be aggregated

· Specify dual cell HSUPA operation for the following scenarios:

a. The multi carrier transmission only applies to HSUPA physical channels

b. The cells belong to the same Node-B and when on the same band, are on adjacent carriers
c. Operation with at least 2 carriers configured simultaneously in downlink. In this case the duplex distance between uplink carrier n and downlink carrier n will respect single carrier rules.
· Introduce the functionality for the relevant specifications of

a. UL and DL control channel structure including updating of the TR

b. L2/L3 protocols including updating of the TR

c. Mobility procedures for the case of carriers on two separate frequency bands

d. UTRAN network interfaces

e. UE RF and performance requirements with the work task breakdown (RAN4 work to start after RAN#43)
i. 25.101: 

1. Agreement on assumptions for core (RF) requirements in RAN4#51 (until RAN#44)

2. Ideal results for RF requirements in RAN4#51bis (until RAN#45)

3. Practical results and RF requirements to be agreed by RAN4#52 (until RAN#45)

4. Agreement on assumptions and scenarios on UE demodulation performance requirements in RAN4#53 (until RAN#46)

5. Ideal results for UE demodulation in RAN4#53bis (until RAN#47)

6. Assumptions on analysis of CQI requirements in RAN4#53 (until RAN#46)

7. CQI requirement definition agreed in RAN4#54 (until RAN#47)

8. Practical results and performance requirements including CQI to be agreed by RAN4#55 (until RAN#48)

f. BS RF and performance requirements with the work task breakdown (RAN4 work to start after RAN#43)

i. 25.104:

1. Agreement on assumptions for core (RF) requirements in RAN4#51 (until RAN#44)

2. Core requirements to be agreed by RAN4#52 (until RAN#45)

3. Agreement on assumptions for BS performance requirements in RAN4#52 (until RAN#45)

4. Ideal results for BS performance requirements in RAN4#53bis (until RAN#46)

5. Practical results and performance requirements to be agreed by RAN4#54 (until RAN#47)

g. RRM requirements with the work task breakdown (RAN4 work to start after RAN#43)

i. 25.133: 

1. Assumptions for developing RRM requirements at RAN4#51 (until RAN#44)

2. Analysis and system results related to RRM requirements at RAN4#52bis (until RAN#46)
3. RRM requirements to be agreed by RAN4#54 (until RAN#47)
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Service Aspects



None/Text

6

MMI-Aspects



None/Text

7

Charging Aspects



None/Text

8

Security Aspects



None/Text
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Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
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Expected Output and Time scale (to be updated at each plenary) 

	New specifications
[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Affected existing specifications
[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	25.211
	
	Physical channels and mapping of transport channels onto physical channels
	RAN #45
	

	25.212
	
	Multiplexing and channel coding 
	RAN #45
	

	25.213
	
	Spreading and modulation
	RAN #45
	

	25.214
	
	Physical layer procedures
	RAN #45
	

	25.215
	
	Physical layer; Measurements 
	RAN #45
	

	25.308
	
	High Speed Downlink Packet Access (HSDPA); Overall description; Stage 2
	RAN #45
	

	25.321
	
	Medium Access Control (MAC) protocol specification
	RAN #46
	

	25.331
	
	Radio Resource Control (RRC); Protocol specification
	RAN #46
	

	25.423
	
	UTRAN Iur interface Radio Network Subsystem Application Part (RNSAP) signalling
	RAN #46
	

	25.433
	
	UTRAN Iub interface Node B Application Part (NBAP) signalling
	RAN #46
	

	25.101
	
	User Equipment (UE) radio transmission and reception
	RAN #48
	

	25.104
	
	Base Station (BS) radio transmission and reception
	RAN #48
	

	25.133
	
	Requirements for support of radio resource management
	RAN #48
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Work item rapporteur(s)

Johan Bergman, Ericsson
12

Work item leadership

RAN WG1

13

Supporting Companies

Qualcomm Europe, Ericsson, Huawei, Alcatel-Lucent, Bouygues Telecom, H3G, SoftBank Mobile, eMobile
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Classification of the WI (if known)

	
	Study Item (no further information required)

	X
	Feature (go to 14a)

	
	Building Block (go to 14b)

	
	Work Task (go to 14c)


14a
The WI is a Feature: List of building blocks under this feature

na

14b
The WI is a Building Block: parent Feature 

na

14c
The WI is a Work Task: parent Building Block

na

form change history:

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"


