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1 Introduction

TTI bundling enhancements was discussed at RAN1 #74bis but no consensus was reached for TDD. It was agreed to study whether further enhancements for TDD configurations #0, #1, #6 is necessary and whether coverage enhancement for TDD configurations #2, #3, #4, #5 is necessary. In this contribution, we share our views on the necessity of coverage enhancement for different TDD configurations.
2 Discussion
TTI bundling was introduced in LTE Rel-8 targeting coverage enhancement and control signaling limitations, mainly for VoIP. It was also studied for medium data rate PUSCH during the SI phase. The main benefits for PUSCH come from improved coding efficiency by applying a larger transport block size and reduced latency by squeezing retransmissions into a number of consecutive TTIs. However, the latency may not be a major concern for most of the data services and coverage enhancement can then be achieved by retransmissions without TTI bundling. Hence UL VoIP is still the major application scenarios for this feature and also the focus in this contribution. 
One commonly used methodology is to analyze the number of UL subframes that can be utilized for a single VoIP packet within the given latency budget. Following the same methodology, we give a comparison of the maximum number of TTIs and actual available number of TTIs for a single VoIP packet for different TDD UL-DL configurations in Table 1. The existing bundling scheme is assumed for TDD configuration #0, #1 and #6 while dynamic scheduling with retransmissions is assumed for other configurations. Similar analysis can also be found in [2] and [3]. The delay budget is slightly relaxed for TDD configuration #3, i.e. a delay budget of 55ms is assumed.
Table 1 Comparison of maximum number and actual available number of TTIs for single VoIP packet
	TDD UL-DL configuration
	Maximum number of TTIs
	Available number of TTIs

	0
	12
	8

	1
	8
	8

	2
	4
	4

	3
	6
	6 (55ms)

	4
	4
	4

	5
	2
	2

	6
	10
	8


It can be observed from Table 1 that with the existing TTI bundling scheme, the actual number of TTIs for a single VoIP packet for TDD configuration #0 and #6 is smaller than the theoretical maximum number of TTIs. Hence there may be some room for further improvements for these two TDD configurations. However, no performance benefits can be expected for other configurations hence there is no need to enhance the existing TTI bundling scheme for TDD configuration #1 or extend the TTI bundling to TDD configurations #2, #3, #4 and #5. 
Proposal: FFS TTI bundling enhancement for configuration #0 and #6. 
3 Conclusion

In this contribution we discussed the coverage enhancement for TDD. Based on the discussion, we have the following proposal
Proposal: FFS TTI bundling enhancement for configuration #0 and #6. 
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