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1
Introduction
As RAN1 has indicated in its LS to RAN4 [1] RAN1 is currently working on the physical layers aspects of the LTE-Advanced study item in a manner that is independent of the actual LTE-Advanced deployments and spectrum allocation. Like during the LTE study item phase it is expected that RAN4 will do the LTE-Advanced feasibility study from the practical deployment, spectrum allocation and UE and BS complexity perspective. 
The intention of this contribution is to initiate discussion on work plan and priorities for RAN4 LTE-Advanced work. 
2
Discussion
During the LTE study item phase potential LTE frequencies and related BWs were identified and then prioritised for the RAN4 work by taking the operator priorities into account. Additionally RAN4 studied which of the resource aggregation cases are feasible for LTE REL-8 and identified the cases which should be studied from the LTE co-existence perspective. We expect that similar studies and a list of frequency and bandwidth combinations should be identified and then prioritised for the RAN4 LTE-Advanced feasibility study purposes as well.

The following 3GPP IMT-Advanced Submission Workflow is extracted from the agreed RAN plenary document RP-080997 [2]:
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Figure 1 3GPP IMT-Advanced Submission Workflow extracted from RP-080997 [2]
Based on Figure 1 the initial LTE-A study item input from RAN4 would be needed to the RAN plenary #44 in May 2009 for the ITU-R submission. In order to get the RAN4 text ready on time it would be good to agree RAN4 work plan and timeline for RAN4 related LTE-A Study Item work. 

The requirements for LTE-Advanced study item are given in the TR36.913 [3]. 
2.1
LTE-Advanced Spectrum Aspects based on LTE-Advanced requirements in TR36.913

The LTE-Advanced requirement TR defines the following requirements for the resource aggregation and bandwidth extensions of LTE-advanced: “Main focus for wider bandwidth solution than 20MHz should be on consecutive spectrum, but Aggregation of the spectrum for Advanced E-UTRA should be supported considering reasonable UE complexity”
As also indicated by the LTE-Advanced requirements, it is expected that bandwidth extensions beyond 20MHz and resource aggregation between different frequency bands become relevant in LTE-Advanced. LTE-Advanced is intended to provided larger BWs than 20 MHz especially with contiguous spectrum allocation. We see that resource aggregation over different frequency bands may become attractive for achieving BWs up to 20MHz even in case sparse spectrum allocation. In order to study UE complexity aspects and practical BS limitations it is important to identify what deployment scenarios, BWs, frequency bands and resource aggregation combinations for LTE-Advanced work should be studied and prioritised in RAN4. As the timeline for the RAN4 work is rather short and RAN4 still needs to work on REL-8 finalisation topics, it is also essential to agree limited list of study cases and agree clear priorities for the work. 

Based on the identified cases and priorities RAN4 can then conduct study what is feasible e.g. from complexity and performance perspective and if needed, conduct necessary co-existence studies for LTE-A. 

TR36.913 defines that Advanced E-UTRA and Advanced E-UTRAN will be deployed as an evolution of Release 8 E-UTRA and E-UTRAN on the existing E-UTRA frequency bands and on new bands. TR36.916 also indicates that “The initial identified bands in addition to the already allocated bands in E-URA are follows:

· 450−470 MHz band, 

· 698−862 MHz band, 

· 790−862 MHz band, 

· 2.3−2.4 GHz band, 

· 3.4−4.2 GHz band, and

· 4.4-4.99 GHz band.

TR36.913 also defines that FDD and TDD should be supported for existing paired and unpaired band, respectively. Additionally TR36.913 defines that “For new identified band, duplex mode should be studied considering, e.g. delay, spectrum efficiency, operation, BS and UE complexity and overall co-existence aspects especially on adjacent channels”

2.2
Identification of Priorities for RAN4 LTE-Advanced studies

In order to get LTE-Advanced studies started in RAN4 we would like to initiate the discussion what deployment scenarios, BWs, frequency bands and resource aggregation combinations should be studied and prioritised in RAN4.
Below we list some cases, which could be considered as priority cases initially. 
· BW> 20 MHz @ 3.5GHz (contiguous spectrum allocation)
· BWs up to 20 MHz using resource aggregation for “legacy” inter-band frequencies (sparse spectrum allocation) e.g. @ UTRA Band I and Band VIII 

· For this case it is important to identify what cases are feasible e.g. from UE self-interference perspective. Additionally in order to keep the RAN4 work manageable it is important to identify the most important and realistic scenarios. 
Before agreeing any priorities for RAN4 work it would be important to receive operator input on these priorities. Based on operator input a table with frequency bands, BWs and resource aggregation combinations with corresponding RAN4 priorities could be agreed. 
2.3
RAN4 LTE-Advanced Work Plan
In this section we propose the work plan for RAN4 LTE-Advanced feasibility studies to meet the times line for ITU-R submission.
RAN4#49bis
· Agree work plan
· Initiate the discussion on what deployment scenarios, BWs, frequency bands and resource aggregation combinations should be studied and prioritised in RAN4
RAN4#50
· Agree what deployment scenarios, BWs, frequency bands and resource aggregation combinations should be studied and prioritised in RAN4
· Discuss and agree co-existence study needs, cases and assumptions 
· Discuss and agree BW extension study cases for contiguous spectrum allocation
· Discuss and agree resource aggregation cases for sparse spectrum allocation
RAN4#50bis
· Present initial results for the agreed study cases and priorities
RAN4#51

· Present additional results and studies

· Agree initial RAN4 LTE-Advanced findings to be reported to RAN#44
3
Conclusions
In this contribution we have outlined the work needed in RAN4 to complete LTE-Advanced feasibility studies to meet the times line for ITU-R submission. To achieve these targets we propose that RAN4 will agree a work plan for LTE-Advanced feasibility studies like discussed in section 2.3. As one of the first steps in the work plan RAN4 should identify what deployment scenarios, BWs, frequency bands and resource aggregation combinations should be studied and prioritised in RAN4. Potential candidates for priority cases for RAN4 LTE-Advanced studies are discussed in Section 2.2.
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