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1. Introduction
In RAN1#74bis, for TTI bundling enhancements for UL VoIP, it was agreed [1] that:

· 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.

And Alt 6 is further divided in three groups:

· 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

It was already demonstrated in the previous discussion that Alt 1 and Alt 6 provide similar gains and some impacts on specifications. In this contribution, we show one potential advantage of Alt 6.1 over Alt 1.
2. Discussion
(1) Advantage of Alt 6.1 over Alt 1

Though a delay budget of 52 ms is allowed, not all UEs needing TTI-bundle transmission of PUSCH for VoIP packets fully need that delay budget. It is likely that some UEs will successfully finish decoding of received PUSCH on bundled TTIs before the maximum allowed delay of 52 ms.  Given that Alt 6.1 employs a TTI bundling size pattern of [8, 4, 4, 4], if a UE successfully finishes decoding of PUSCH when the received power of 8 or 12 TTIs is accumulated and that accumulated received power is used for the decoding, Alt 6.1 provides 8ms shorter latency than Alt 1 would do, as shown in Table 1. 
Table 1
	# of TTIs received and accumulated at UE until successful decoding competition
	Transmission time until successful decoding completion [ms]

	
	Alt 1
	Alt 6.1 with TTI-bundling size pattern of [8, 4, 4, 4]

	8
	16
	8

	12
	28
	20

	16
	40
	36

	20
	52
	52


Observation: Compared to Alt 1, Alt 6.1 provides shorter latencies unless TTI-bundled transmission eats up the full delay budget.

(2) Another enhancement to Rel-8 TTI bundling
A TTI bundling size pattern of [8, 4, 4, 4] can be regarded as [4+4, 4, 4, 4]. A Rel-12 UE configured with a Rel-8 TTI bundling pattern might add another 4 TTIs immediately after the first transmission of 4 TTIs when the UL grant received for first transmission indicates that the UE should do so. The indication to the UE may be done using an UL grant (based on DCI format 0) having a new dedicated field or an existing field (e.g. Frequency Hopping Flag field) given new interpretations to its code-point(s). This approach could be suitably applied to PUSCH transmission from a UE for which the existing Rel-8 TTI-bundling is insufficient but a Rel-12 enhanced TTI bundling is overly sufficient.  This approach could be also applied to Alt 6.1, and could be a derived version of Alt 6.2.
3. Proposal
For the Rel-12 enhanced TTI bundling for UL VoIP, we propose to adopt Alt 6.1 with a TTI-bundling size pattern of [8, 4, 4, 4]. 
We further make the following proposal.

· A Rel-12 UE configured with Rel-8 TTI bundling may add another 4 TTIs immediately after the first transmission of 4 TTIs when the UL grant received for first transmission indicates that the UE should do so.

· The indication to UE may be done using UL grant (based on DCI format 0) having a new dedicated field or an existing filed (e.g. Frequency Hopping Flag field) given new interpretations to its code-point(s).
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