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1 Introduction 

In RAN1#74bis, different alternatives for TTI enhancement for VoIP were discussed and were down-selected to the following:
Agreement:
· Enhanced TTI bundling for UL VoIP will be selected from following the two alternatives for FDD:

· Alt1: Reduction of RTT to 12ms
· Alt6: Flexible bundling size
· It is FFS for TDD.
where Alt 6 further includes:

· Alt 6: Flexible bundling size

· Alt 6.1: Fixed bundling pattern of [8, 4, 4, 4, …]

· Alt 6.2: Dynamic scheduling of additional bundling over different HARQ processes (each HARQ process with a DCI) with a fixed bundling size of 4 for a same transport block

· Alt 6.3: Dynamic triggering of flexible bundling sizes (4 or 8) indicated by an information field in DCI

In this contribution, we discuss the pros and cons of the different alternatives and provide our recommendation.

2 Discussion
Both Alt 1 and Alt 6 provide the coverage enhancement by allowing the maximum number of TTIs (20 TTIs) for one VoIP packet transmission within the delay budget. They provide similar coverage gain. Therefore which alternative to choose should be based on the specification impact, implementation complexity and the efficiency of resource utilization.
Alt 6.2 and Alt 6.3 provide additional flexibility in scheduling compared to Alt 6.1. However, this additional flexibility is considered non-essential for this WI and it is not expected to provide much performance gain (if any). Moreover,
· Alt 6.2

· Gives additional (E)PDCCH overhead because there is an extra DCI to trigger the bundling over different HARQ processes.
· A new DCI format needs to be defined to indicate the HARQ processes to be bundled. But it is not clear how to indicate which HARQ processes are combined. There is no HARQ process number indicated in the UL grant. Further clarification is needed.
· Alt 6.3

· A new DCI format needs to be defined to include an additional field for the dynamic triggering.

· It is not clear how the HARQ processes are defined with the dynamic bundling size. Further clarification is needed.
Given the additional complexity and specification effort involved with Alt 6.2 and Alt 6.3, Alt 6.1 is considered as a better choice for Alt 6 given its simplicity and clear definition. Therefore the final selection is between Alt 1 and Alt 6.1.

· Alt 1

· Pros: clear and clean concept. The specification impact on RTT, HARQ timing and the number of HARQ processes is straightforward.

· Cons: because the RTT is different from the legacy TTI bundling scheme, conflicts would arise between the (re)transmissions of different packets, and these conflicts would need to be handled by the scheduler, which would possibly result in inefficient resource utilization.
· Alt 6.1

· Pros: keeping the same RTT would result in less conflict between the new and legacy TTI bundling UEs.
· Cons: 

· The specification impact is expected to be larger than Alt 1 due to the different bundling size of the first transmission and retransmissions. E.g. the timing of PUSCH transmission triggered by PHICH would be different for the first transmission and retransmission. The definition of HARQ processes would be trickier compared to Alt 1. There may a need to limit the maximum number of HARQ transmissions to 4. RAN2 impact is also expected to be larger than Alt 1.
· From the resource utilization point of view, although the same RTT allows better coexistence in some way, a different bundling size for the first transmission also has its drawbacks. For example, when one VoIP packet succeeds in less than 4 transmission, it would be difficult for the eNB to schedule the first transmission of a new VoIP packet because the bundling size is different. This could result in resource wastage.

Given these considerations, we propose to adopt Alt 1.
3 Conclusions
In this contribution, we have analyzed different options for TTI bundling enhancement for VoIP. We propose the following:

Proposal: For TTI bundling enhancement for VoIP, adopt Alt 1, i.e., reduction of RTT to 12 ms.





































































































































































