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1
Introduction

In RAN#58, a new SI was started that aims at further EUL enhancements for increasing uplink capacity, coverage and end user performance. One of the identified study areas is improvements to the UL coverage, where companies in RAN2 concentrate predominantly on the enhanced UL TTI switching.

During the RAN2#83 meeting, it has been agreed that some form of the L1 indication (e.g. an HS-SCCH order) coming from Node B can be adopted to activate a particular configuration at the UE side. However, it was an open question whether it is the Node B, who makes the switching decision, or whether it is the RNC who makes the decision and asks Node B to send forward the L1 activation command. During RAN2#83bis meeting, there was a discussion paper that presented a brief comparison of the aforementioned approaches. 

In this paper, we present a TP that presents a concise analysis and comparison for the Node and RNC based approaches. The TP also includes some final considerations about the enhanced UPH measurement and the initial TTI selection enhancement.
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Text proposal

5.3.4
Conclusions




Three main improvement areas have been identified and solutions for these areas have been proposed.

The enhanced UPH measurements allow for a more accurate UL coverage evaluation. The new triggers can be used to determine the switch between 2 ms and 10 ms TTI. As a result, a better utilisation of the 2ms coverage area is expected.

The TTI switch enhancements allow for a fast and robust reconfiguration of the TTI type, contributing to an increase of the usable 2ms TTI coverage area. Two main design options are possible regarding which node (Node B or RNC) takes the switching decision.

The Node B based approach is faster as the Node B can make a decision and send immediately the activation command to a UE, whereas the RNC should first receive all the measurement information before making a decision. At the same time, if the Node B determines when the criteria for TTI switch are met, sends an indication to the RNC and waits for the “proceed” command from the RNC, then this approach is the same when compared to a case when the RNC makes a decision and sends the corresponding reconfiguration command to the Node B.
For the RNC based approach, if the RNC receives the enhanced UPH measurement (or an indication of it from the Node B), it might have more information with regards to deciding when to perform the UL TTI switch. As per the legacy behaviour, the RNC can already configure and receive a number of various RRC reports, such as 6x events and path loss measurements, which facilitate the RNC with a decision making process. That can be also complemented with additional information, such as established RABs, their QoS requirements, etc. 

With the Node B based approach, in case of Soft Handover, if no additional messages are exchanged between the RNC and the Node B once the latter makes a decision, then an additional mechanism (e.g. a L1 or MAC indication) is needed to ensure that non-serving Node B's are updated with a new UL TTI length. Further evaluation may be needed on the reliability aspect of this mechanism.

Regarding the initial TTI selection enhancement, this allows the network to better estimate the initial coverage area of UE's requesting RRC connection from idle mode state, so as to allocate more efficiently the appropriate TTI.
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Conclusion

