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1. Introduction

In RAN#43 one of the new HSPA work items which were approved for Rel-9 was UTRAN 2 ms TTI uplink range improvement [1]. Justification for this work item was need to evaluate range improvement mechanisms in order to improve coverage capabilities of the 2ms TTI in large cells. This would remove the need for UEs to be configured to 10msec TTI, which would allow for UEs to benefit from Release 7 features and reduce the amount of reconfiguration and TTI management.
This contribution presents an initial overview of the 2 ms TTI coverage extension work item and propose RAN4 time plan for timely finalisation of this WI, according to RAN plenary agreements. 
2. Work Item objectives

According to [1], the following objectives should be fulfilled under 2 ms TTI coverage extension WI: 

· Define a method for increasing the range of usage of the 2 ms TTI in order to minimize the latency, power consumption, as well as any subsequent impacts on cell capacity. 

The work has the following steps:

1) Identify the solutions

2) Based on the complexity and performance of the solutions when benchmarked against the Release 8 UTRAN, define a method suitable to be added for the specifications

3) Create stage 3 details of the solution

As objectives listed above are general and do not address detailed RAN4 related topics to be considered, it has to be noted that number of topics might be needed to be re-considered within RAN4 depending on RAN1/RAN2 decisions. 
3. Work Item status  

During RAN1#56bis, one discussion paper [4] on 2ms TTI coverage extension topic was treated, due to HSPA ad‑hoc meeting time limitation [3]. This contribution introduced some basic design issues that should be considered if using repetition or TTI length extension for 2msec TTI range extension, i.e.:

· Repetition vs. TTI length extension

· TTI/repetition length

· Channel structure and multiplexing of E-DPCCH/E-DPDCH

· Use of TTIs for repetition/reservation of some TTIs for other traffic

· System operation: Node B or UE to decide to do repetition on a TTI by TTI basis

· Application of retransmissions and ACK/NACK signalling 

· Repetition usage signalling by the UE to the Node B(s)

· E-TFC selection
It is foreseen, that this topic will be extensively discussed during San Francisco meeting, as number of open issues remains. The most important decision is to decide which solution will be chosen for 2sm TTI range extension:

· 2ms TTI repetitions, or
· TTI length extension
4. Impact on RAN4 specifications

Despite of the fact that RAN1/RAN2 discussions are still ongoing, a tentative impact on the RAN4 specifications is presented in this section. It shall be considered, that studies below may be impacted by further RAN1/RAN2 decisions. 

1. BS demodulation performance requirement

Introduction of 2ms TTI coverage extension will require new performance requirement to be defined for the newly introduced functionality. This is likely to require some simulation effort within RAN4.
2. Fixed Reference Channels

It is foreseen, that 2ms TTI coverage extension will require new FRC to be defined in 25.104 for performance requirements.

3. BS conformance testing

Introduction of new performance requirement will have to be reflected in 25.141specification.

4. RRM
It is anticipated that some updates and clarifications to the E-TFC restriction core requirement in 25.133 section 6.4 may be needed to reflect the E-TFCIs which may be supported by the UE in the power limited case using the 2ms TTI coverage extension feature. The changes needed to E-TFC restriction requirements are not anticipated to be extensive, and the details should become clearer once the design decisions presented in section ‎3 have been addressed in RAN1.

5. Proposed RAN4 roadmap
According to [1], no time plan was defined for this work item. RAN plenary expects that all RAN1/RAN2/RAN4 specification will incorporate modifications needed by this WI till RAN#46 meeting (1 - 4 Dec 2009). Considering the RAN plenary expectation and foreseen simulation workload, the following RAN4 time plan is proposed in order to allow RAN4 related 2ms TTI range extension work finalisation within expected deadline.
Proposed time plan assumes, that RAN1/RAN2 WGs will define basic concept of 2ms TTI range extension by RAN#44 (26 - 29 May 2009) in order to allow RAN4 to finalize DC-HSUPA and necessary simulation work within expected timeline.
	3gpp RAN4#51
4 – 8 May 2009
	· Time plan approval 

	RAN#44 plenary
	 

	3gpp RAN4#51bis

29 June – 2 July 2009
	· Identify potential requirements for UE (CQI, RRM and demod)

· Identify potential requirements for BS (CQI, RRM and demod)
· Agree initial simulation assumptions for identified potential requirements for UE (CQI, demod)

· Agree initial simulation assumptions for identified potential requirements for BS (demod)

	3gpp RAN4#52
24 – 28 August 2009
	· Agree final simulation assumptions for UE requirements (CQI and demod)

· Agree final simulation assumptions for BS requirements (demod)

	RAN#45 plenary

	3gpp RAN4#52bis

12 – 15 October 2009
	· Ideal simulation results  for UE for the cases that have been identified being relevant for requirement development (CQI and demod)

· Ideal simulation results  for BS for the cases that have been identified being relevant for requirement development (demod)

· Agreement on initial framework for all CQI, RRM and demod requirements (UE)

· Agreement on initial framework for all CQI, RRM and demod requirements (BS)

	3gpp RAN4#53

9 – 13 November 2009
	· Simulation results  including implementation margins for UE (CQI and demod)

· Simulation results  including implementation margins for BS (demod)

· Agreement on final framework for all CQI, RRM and demod requirements (UE)

· Agreement on final framework for demod requirements (BS)

	RAN#46 plenary
	 RAN1/RAN2 /RAN4 specs finalization (according to WID)


Presented roadmap assumes that all necessary RAN1/RAN2 decisions and updates in specifications will be taken in timely manner. Proposed roadmap is in line with RAN4 work split proposed in [2].
6. Conclusions

This contribution presents time plan and initial overview on 2 ms TTI uplink range improvement for RAN4. Aim of this contribution is to highlight tight RAN4 schedule for timely finalization of this WI and to propose initial roadmap for RAN4 requirements and their completion within Rel-9 timeframe.
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