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1
Introduction

Concept of multicarrier was introduced to FDD HSPA in Release 8 by adding dual cell HSDPA functionality with adjacent carrier frequencies. Later work was continued in Release 9 when support for Dual Band Dual Cell HSDPA (DB-DC-HSDPA), dual cell HSDPA with MIMO and dual cell HSUPA were added. 

New four carrier HSDPAwork item was proposed in RAN plenary meeting #45 ‎[1]. Work item was not, however, agreed in plenary meeting but instead way forward in ‎[2] was. Way forward proposes that 3-4 carrier HSDPA could be studied in RAN1 until RAN #46 where decision of possible work item would be done. Also discussion of the detailed scope of the work item is encouraged. Purpose of this contribution is to provide a concrete proposal for objectives of 3-4 carrier HSDPA work item.
2
Discussion
Objectives of the earlier work item proposal are found in ‎[1]. However, there are some changes proposed in this contribution. 
Inter band operation should be clearly limited to two bands according to assumption agreed in RAN1. 

Non-adjacent carriers within same band should not be part of 3-4 carriers HSDPA work item, which is seen more a continuity of earlier Rel-8 and Rel-9 work items. Reason for this is UE complexity, which would be close to complexity of DB-DC-HSDPA UEs. Maybe a separate work item could be considered for this case.
Also it is seen that 3-4 carriers HSDPA feature should be independent of DC-HSUPA. Thus it should be possible to deploy 3-4 carriers HSDPA using only single uplink carrier. The duplex distance between UL and DL carriers should be maintained.
Band combinations and number of carriers in each band should be discussed in RAN4.

Proposed work item objectives are as follows:
-------------------------------------------------------------------------------------------------------------------------

The work item should fulfill the following objectives:

· Specify 3-4 cell HSDPA operation in combination with MIMO for the following scenarios:

a. The 3-4 carrier transmission only applies to HSDPA physical channels

b. The carriers belong to the same Node-B
c. The aggregated carriers can operate on adjacent carriers and on two bands.
d. Identification of which limited number of combinations (including which combinations of numbers of downlink carriers per band in the dual-band case and which carriers use MIMO) that should be targeted is part of the work item.

e. 3-4 carriers HSDPA is independent of DC-HSUPA and thus it should be compatible with single UL carrier. The duplex distance between uplink carrier n and downlink carrier n will respect single carrier rules.
f. Functionality currently defined for DC-HSDPA in combination with MIMO, DC-HSUPA and DB-HSDPA should be reused where possible.

· Introduce the functionality for the relevant specifications of
a. UL and DL control channel structure 
b. L2/L3 protocols 
c. UTRAN network interfaces
d. UE RF and performance requirements with the work task breakdown 

In order to reduce UE RF combinations for the multi-band options, TSG RAN WG4 should as initial task identify a limited set of band combinations and number of carriers in each band to be covered in this WI. The way of working and combinations identified for DB-HSDPA in Rel-9 should serve as a baseline for discussion for this WI, and a guiding principle should be to allow for 2 combinations per region.

Work should address the following main areas:

· adjacent 3-4 carrier solution where MIMO operation is applied to zero, one or multiple carriers

· non-adjacent 3-4 carrier solutions on 2 bands where MIMO operation is applied to zero, one or multiple carriers

Initial RAN4 Work plan break down:

Until RAN#47

· Identification and agreement of band combinations for 3-4 carrier multi-band operation, 
· Agree assumptions for UE and BS core (RF) requirement studies

Until RAN#48
· Ideal results for RF requirements 

· Agree initial simulation assumptions for developing relevant BS and UE requirements, 
· Practical results and RF requirements to be approved

· Ideal simulation results  for BS and UE for the cases that have been identified being relevant for requirement development

Until RAN#49

· Align the RAN4 requirement assumptions based on the final L1 and L2/L3 CRs if needed,
· Simulation results including implementation margins. 

· Agree all BS and UE core requirements
· Agree on framework for all BS and UE performance requirements
3 Conclusions
It is proposed to discuss scope of 3-4 carriers HSDPA work item along the lines given in this contribution. Some recommendation could also be given by RAN1 to the RAN plenary about the desirable scope of work item.
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