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1
Introduction
Related to the TDD aspects of coverage enhancement for UL VoIP and medium data rate PUSCH at RAN1 #74bis meeting it was agreed to have further discussion until RAN1#75 on the following topics:
· Whether or not further enhancement for Configurations #0, #1, #6 is necessary

· Especially with respect to coverage gain

· If so, details
· Whether or not coverage enhancement for Configurations #2, #3, #4, #5 is necessary

· If so, details
During the phase I of the email discussion on the RAN1 reflector after the RAN1#74 meeting companies were invited to provide potential solutions for TTI enhancements for TDD and present performance gain estimations related to the enhancements.

In this contribution we present our views related to coverage enhancements in TDD mode. 

2
Methods to increase coverage
In the table 1 below currently supported TTI bundling cases are presented with yellow colour. TTI bundling is not specified for TDD UL/DL configurations #2 - #5. Ref column in the table shows, how many TTIs are available for transmission of one VoIP packet. It can be seen that all the available subframes are used in case of TDD configurations #1, #2, #4 and #5. It is hardly possible to increase coverage of those configurations significantly by introducing or modifying current TTI bundling mechanism. In case of UL/DL configurations #0, #3 and #6 current specification does not fully utilize all the available UL subframes. Coverage of those UL/DL configurations can be improved by specifying new TTI bundling schemes.
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Table 1: TTI bundling for different TDD UL/DL configurations
Besides of modifying the TTI bundling scheme so that all the UL subframes are included in the transmission, some other methods have also been proposed. In [2] it is proposed to improve time diversity properties of TTI bundling by delaying retransmissions but still satisfying the allowed 50ms delay limit. During RAN1 reflector discussion between #74bis and #75 meetings [3] it was proposed to reduce the length of the GP and extend the length of the UpPTS in order to improve coverage of e,g, TDD UL/DL configuration #2 where all the available UL subframes are already used for transmission.
Also in [3] it can be seen that there are multiple ways to realize TTI bundling enhancements for UL/DL configurations #0, #3 and #6 with different bundling size and retransmission delay options. We think that proper study of the presented options should be carried out before making conclusions.
3
Conclusions from study item phase
TDD aspects were not carefully analyzed during study item phase and the coverage enhancement TR [1] has only a statement “It is for further study to extend TTI bundling to more TDD DL/UL configurations”. It would be good to have a detailed study on TDD aspects as well. 
During SI phase the approved way forward document [4] had the following proposal “The minimum gain for consideration of specifying the potential solution is 1 dB for both medium data rate PUSCH and UL VoIP.” This kind of threshold should be applied also when specification changes related to coverage enhancemenst for TDD are considered. 
4
Conclusion
Enhancements to TTI bundling in case of TDD can be made and it is possible to enhance the coverage of some UL/DL configurations.
Further study is needed to evaluate different proposals. Similar to FDD careful analysis of TDD aspects should be done. There may not be enough time to finalize this during Rel-12 time frame.

Roughly 1dB gain should be the target level when considering changes to specifications.
FDD issues are studied in detailed level until now and this work should be finalized in Rel-12. Remaining time can be used for studying TDD aspects. 
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