3GPP TSG-RAN WG1 Meeting #57bis
R1-092602
Los Angeles, USA, 29th June-3rd July, 2009
Agenda item:
8   -   2ms TTI Coverage Extension
Source:
InterDigital

Title:
Additional Considerations for EUL Coverage Extension 
Document for:
Discussion

1 Introduction
In RAN#43 a new work item for 2ms TTI coverage extensions was approved.  The goal of the work items is to investigate proposals for extending E-DCH UL coverage when 2ms TTI is deployed without the need for configuring two TTI lengths for handling coverage near the cell edge.  A number of coverage extension techniques, including the TTI repetition, TTI bundling with HARQ, and fast TTI switching, have been actively discussed in the past few meetings [2-5].

The proposal and solutions introduced so far have all been analyzed and discussed from a CELL_DCH state prospective.   In this contribution, we discuss the need and benefits of extending and applying the 2ms EUL coverage extension techniques to E-DCH in CELL_FACH state. 
2 Discussion
2.1 EUL 2ms Coverage Extension in CELL_FACH state

The coverage limitations for 2ms TTI E-DCH operation have been actively discussed and solutions have been proposed for CELL_DCH state.  However, as part of Release 8 a new feature, E-DCH in CELL_FACH state, was introduced, with the objective of reducing connection setup latency and offering   “always-on” connectivity in an effort to improve user experience [1].   The new feature extended the use of E-DCH operation to CELL_FACH state and Idle mode.  
Although the basic E-DCH operation and concepts in CELL_FACH state remain fairly similar to CELL_DCH state, the 2ms TTI operation in CELL_FACH may suffer from additional coverage limitations when compared to in CELL_DCH state because soft handover is not support with common E-DCH.  
Coverage throughout the cell is very important in CELL_FACH state due to the fact that idle UEs must be capable of sending RRC messages (e.g. RRC Connection Request) to UTRAN throughout the cell in order to connect to the network and potentially place emergency calls.  

When E-DCH in CELL_FACH state is configured, the Release 99 legacy data transmission over RACH cannot be used and therefore the UE cannot benefit from the coverage advantage offered by legacy RACH with 20ms or10ms TTI.  For common E-DCH resources the network is allowed to configure a single TTI length throughout the cell for all allowed common E-DCH resources (i.e. 2ms or 10ms).  Therefore, in a network deployment where a 2ms TTI is configured, UEs in CELL_FACH will suffer from coverage limitation at cell edge and no mechanisms will allow these UEs to switch to 10ms TTI for a better coverage performance.  
Furthermore, the coverage issue becomes more predominant when taking into account the fact CELL_FACH UEs are not allowed to perform cell reselection during common E-DCH transmissions.  This would create difficulty in assuring data delivery reliability at cell edge especially in the case where a higher ranked cell has been detected and the UE is prevented from switching to this cell due to the fact that it has common E-DCH resources allocated. 

In view of the above analysis, it is seen that potential coverage loss and performance degradation can occur for UEs in CELL_FACH operating with 2ms TTIs.  Therefore, we believe that such UEs can also benefit from the 2ms coverage extension mechanism currently being discussed and therefore propose to discuss the possibility of extending the solutions to E-DCH operation in CELL_FACH state.   
Proposal 1:  Discuss the possibility of extending the mechanisms proposed for 2ms coverage extension to E-DCH in CELL_FACH state and Idle mode.

If it is agreed to extend the solutions to CELL_FACH state, in order not to introduce any additional complexity and due to the similarity between E-DCH operation in CELL_DCH and CELL_FACH modes it is proposed to adapt and consider a common solution for both states.  
Proposal 2:  Agree to adapt and consider a common solution for 2ms E-DCH operation in CELL_DCH and CELL_FACH states, as well as Idle mode.
2.2 Consideration on methods of activating/deactivating of coverage extension mechanism
The duration of E-DCH transmission in CELL_FACH state is  considered short by nature (typically in the range of 200ms) and it is desirable from a network and system performance not to maintain the resources allocated to a UE for extended period of times . Therefore, a fast activation/deactivation mechanism for enabling the coverage extension operation is necessary at cell-edge.  A feedback-based activation mechanism, presumably activated by UTRAN either from L1 or L3, is considered inappropriate here due to longer delays associated with reporting and signaling.  In coverage limited situations we believe it could be beneficial for the UEs to respond more promptly and a mechanism in which the UE initiates TTI bundling based on criterions described in [2] is seen as desirable. 
 In addition the same mechanism is also seen desirable for CELL_DCH operation.  Since the UE is not always in coverage limited situation, it is seen preferable to be capable of dynamically activating the coverage extension mechanism only during the power limited TTIs and take advantage of CPC and power saving during the other TTIs.  
Proposal 3:   Adopt a UE fast activation/deactivation mechanism for 2ms TTI coverage extension as described in [2].
3 Conclusion

 In this contribution some benefits of extending the range extension to CELL_FACH state and Idle mode have been discussed and the following proposals are made:
Proposal 1:  Discuss the possibility of extending the mechanisms proposed for 2ms coverage extension to E-DCH in CELL_FACH state and Idle mode.
Proposal 2:  Agree to adopt and consider a common solution for 2ms E-DCH operation in CELL_DCH and CELL_FACH states, as well as Idle mode.

Proposal 3:   Adopt a UE based fast activation/deactivation mechanism for 2ms TTI coverage extension as described in [2].
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