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1 Introduction

A new WI related to Further Enhancements to CELL_FACH was approved at RAN#52 [1].  The objective of this work item is to identify and evaluate performance-complexity trade-offs for a number of potential improvements, including:

· Downlink related improvements of resource utilization, throughput, latency and coverage

· Stand-alone HS-DPCCH without ongoing E-DCH transmission

· DC-HSDPA operation

· Uplink related improvements of resource utilization, throughput, latency and coverage

· Support concurrent deployment of 2ms and 10ms TTI in a cell

· Per-HARQ-process grants for 2ms TTI

· TTI alignment between CELL_FACH UEs and CELL_DCH UEs

· Fallback to R99 PRACH

· Reduction in timing of the initial access in the physical random access procedure

· Signaling based interference control 

· UE battery life improvements and signalling reduction (e.g. second UE DRX cycle in CELL_FACH)

This contribution discusses the potential benefits of concurrent support for 2ms and 10ms TTI configurations in a same cell and further discusses the potential impacts and requirements of introducing this feature.  
2 Analysis of Support for 2ms and 10ms TTI 
One of the improvements that have been indentified for the uplink is the support for both 2 ms and 10 ms TTI common E-DCH configurations in the same cell.  The benefits of each TTI configuration are evident:  

· The 10 ms TTI ensures coverage of UL transmissions using common E-DCH in cells having larger path loss ranges.
· The 2 ms TTI allows for higher UL data rates and lower latency data transfers, resulting in overall more efficient resource usage.  

The complexity related to supporting both TTI configurations appears rather low, especially considering that multiple TTI configurations are supported for UL transmission using the R99 RACH.   
 A major design consideration is the approach for determining which TTI value should be used for UL transmission, where two high level options are discussed below. 
· UE Autonomous TTI Selection.   The UE autonomously selects the TTI value based on perceived RF measurements in the DL, such as CPICH RSCP, or equivalently based on the expected available power headroom upon starting of common E-DCH transmission.  This approach is similar to the TTI selection mechanism for R99 RACH, where the TTI selection is performed by the MAC TFC restriction procedure at the UE.  A UE-based approach would be more effective as the UE is more knowledgeable of its RF distance from the Node B upon start of common E-DCH transmission.  


· RAN TTI Selection.  The RAN selects and indicates to the UE the TTI value at the start of common E-DCH transmission.  Although the Node B could make use of instantaneous UL noise rise measurements to assist in the determination, it does not have any knowledge of the RF distance of the UE until a power headroom measurement is reported.  This would make it difficult for the Node B to make an effective TTI selection early on in the common E-DCH access procedure.  The advantage however is that the RAN would maintain control, enabling it to balance or manage common E-DCH resources being accessed by multiple UEs.  
Another design consideration is the configuration of 2 ms and 10 ms TTI settings for common E-DCH resources, where two options are conceivable:

· Both TTI configurations are allowed for the same common E-DCH resources.  The advantage of this approach is that there is no segregation of common E-DCH resources, leading to an overall more effective usage of resources.  The disadvantage, on the other hand, is that a mechanism to indicate the selected TTI would be required to avoid any TTI confusion and ambiguity between UE and Node B.   The potential ambiguity may lead to additional issues, especially if two UEs pick the same resource but use different TTI values, unless there is an explicit mechanism to allow the network to indicate the exact TTI in the acknowledgment message.
· Segregation of common E-DCH resource by TTI configuration.   This approach is similar to the PRACH resource segregation in R99, where each PRACH is configured with a single TTI value.   Depending on the TTI selection the UE also selects the candidate PRACH(s).  The advantage of this approach is its implicit mechanism to indicate the selected TTI configuration and avoid confusion between UE and Node B. The disadvantage is that it results in segregation of common E-DCH resources, which may lead to a less effective usage of resources.  
Based on the discussion above, the benefits of concurrent support for 2 ms and 10 ms TTI configurations in the same cell seem to outweigh additional design complexity.  As a result, we propose to introduce the support for 2 ms and 10  ms TTI common E-DCH configurations in the same cell.  
Proposal 1: Introduce support for 2 ms and 10 ms TTI common E-DCH configurations in the same cell 
Furthermore we propose to discuss the design considerations identified above. 
Proposal 2: Discuss whether   to introduce a UE or RAN based approach to TTI Selection.  
Proposal 3:  The common E-DCH resources should be segregated by TTI configuration 
3 Conclusion

This contribution discussed the potential benefits and highlights some design considerations for supporting 2ms and 10ms TTI in the same cell in CELL_FACH state.    The following are proposed:
Proposal 1: Introduce support for 2 ms and 10 ms TTI common E-DCH configurations in the same cell 
Proposal 2: Discuss whether   to introduce a UE or RAN based approach to TTI Selection.  

Proposal 3: The common E-DCH resources should be segregated by TTI configuration 

4 References

[1] RP-110436, Further Enhancements to CELL_FACH, 3GPP TSG RAN Meeting #51
[2] R2-110890, Introducing further enhancements to CELL_FACH operation, Qualcomm Incorporated
[3] R2-111189, CELL_FACH enhancements,  Ericsson, ST-Ericsson

