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1. Introduction

In the previous RAN #45 meeting, it was proposed in [1]

1. Agreement of the 3-4 carriers HSDPA WI is deferred to RAN#46

2. RAN1 can initiate studies on the RAN1 aspects of 3-4 carrier HSDPA already after RAN#45

3. Companies should discuss the detailed scope of the allowed components for 3-4 carriers and capture that in an updated WI sheet to be presented at RAN#46

The scope of a potential work item on 4C-HSDPA has been discussed and a framework has been agreed upon through e-mails discussions [2]. Additionally, it was proposed that an outline of a WI description be endorsed in RAN WG1 based on discussions held on aspects relevant to RAN1 and also potentially other working groups. This document is intended to be an outline of a work item description.

2. 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.
At RAN #43 in March 2009 four different HSPA evolution components for multi-cell/carrier were discussed, namely dual band DC-HSDPA, DC-HSDPA with MIMO, DC-HSUPA and more than 2 carriers HSDPA. Three components have been finalized in the working groups. Therefore, it is justified that the fourth item is addressed as well.

Building upon the MIMO functionality introduced in Release 7, DC-HSDPA in Rel-8 and the combination with MIMO in Rel-9, the performance gains of DC-HSDPA with MIMO also hold with more than 2 carriers. 
RAN WG1 has studied the performance, feasibility and complexity aspects of more than 2 carriers HSDPA during RAN1#55bis and RAN1#56, and summarized the findings in [3].

3. Objective

The work item should fulfill the following objectives:

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

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

b. The carriers belong to the same Node-B
c. A single uplink support for any combination of downlink carriers (including carriers that are configured with MIMO operation) is not excluded. 

d. The aggregated carriers can operate on adjacent carriers and on up to 2 different\ bands. Possibility for non adjacent carriers in the same band is not excluded but the feasibility of such a configuration needs to be studied.

· Identification of the following combinations:

a. Which combinations (including which combinations of numbers of downlink carriers per band in the dual-band case and which carriers use MIMO) should be supported.

b. Which combinations of numbers of uplink and downlink carriers should be supported.
· 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 and BS RF and performance requirements with the work task breakdown 
In order to minimize changes, the functionalities currently defined for DC-HSDPA in combination with MIMO, DC-HSUPA and DB-HSDPA should be reused wherever possible. 

In order to address the non-adjacent carrier configurations within the same band, TSG RAN WG4 should as an initial task investigate the feasibility of non-adjacent carrier combinations when 3-4 carriers are configured. Specifically, the following non-adjacent carrier configurations should be addressed:
· Non-adjacent carriers with carrier separations that are less than 20Mhz in the same band

· Non-adjacent carriers with carrier separations that are larger than 20Mhz in the same band

In order to reduce UE RF combinations for the multi-band options, TSG RAN WG4 should also identify a limited set of band combinations to be covered in this WI. The process and combinations identified for DB-HSDPA in Rel-9 can serve as a baseline for discussion for this WI.

The work item should address the following main areas:

· Adjacent 3-4 carrier solution in a single band where MIMO operation is applied to zero, one or multiple carriers

· 3-4 carrier solutions across 2 bands where carriers on each band are adjacent and where MIMO operation is applied to zero, one or multiple carriers

An initial RAN4 Work plan break down follows:

Until RAN#47

· Study the feasibility of non-adjacent carrier configurations as follows:
· Non-adjacent carriers with carrier separations that are less than 20Mhz in a single band

· Non-adjacent carriers with carrier separations that are larger than 20Mhz in a single band

Until RAN#48

· Identify and agree on band combinations for 3-4 carrier multi-band operation
· Identify UE and BS RF requirements, which are to be specified

· Agree initial assumptions for developing relevant BS and UE RF requirements

· Agree assumptions for UE and BS RF requirements

· Agree assumptions for RRM requirements

Until RAN#49
· Ideal results for RF requirements 
· Identify UE and BS performance requirements, which are to be specified

· Identify CQI requirements, which are to be specified

· Identify RRM requirements, which are to be specified

· Practical results for RF requirements and agreement on RF requirements

Until RAN#50
· Agree on initial assumptions for UE and BS performance requirements
· Agree on initial assumptions for CQI requirements

· Agree assumptions for UE and BS performance requirements

· Agree assumptions for CQI requirements

· Align the RAN4 requirement assumptions based on the final L1 and L2/L3 CRs if needed,

· Agree on framework for all BS and UE performance requirements including CQI requirements

Until RAN#51
· Ideal results for UE and BS performance requirements
· Ideal results for CQI performance requirements

· Practical results for UE and BS performance requirements and agreement on performance requirements

· Practical results for CQI requirements and agreement on CQI requirements

· Agree RRM requirements

4. Conclusions

In this contribution, an outline of a work item description is presented based on discussions in RAN WG1. It is proposed that RAN1 discuss the details of the draft WID and endorse a work item description to be presented at the next plenary.
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