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1 Introduction
In the last RAN1 meeting the following agreement on the solutions for VoIP coverage enhancement was achieved [1]:
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, Alt6 further includes 3 sub-bullets:

· 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 document we will discuss the two alternatives and give our views on the final solution selection.
2 Discussion 
2.1 Performance
As shown in Figure1, given 52ms VoIP delay budget the number of accumulated TTIs for one packet in both Alt1 and Alt6.1 can reach the maximum value (20 TTIs). From the simulation results in SI we can also find that the performance of Alt1 and Alt6.1 are very close to each other. 
In theory, the number of accumulated TTIs in Atl6.2 and Alt6.3 may probably come to more than 20 if there is enough free uplink subframes that can be borrowed, e.g. the packet transmitted in the following HARQ process is finished with less than 4 times transmission. However these two alternatives are dependent on DCI indication and the error probability of DCI detection may introduce additional performance loss. As there are no concrete simulations results on the performance of these two alternatives, we are not sure if the Alt6.2 or Alt6.3 will perform better than Alt6.1.  
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Figure1. Illustration of Alt1, Alt6.1, Rel.8 TTI bundling scheme and Single TTI transmission
2.2 Specification and network impact

The table below summarizes the specification impacts introduced by the candidate solutions for the VoIP coverage enhancement from bundling size, RTT, HARQ process number and the impact on SPS aspects using the Rel.8 TTI bundling scheme as baseline. As the detailed solution for Alt6.2 and Alt6.3 are not clear yet, the RTT and HARQ process number for these two alternatives are un-analyzed. From the table we can find that both Alt1 and Alt6.1 will change the RTT and HARQ process number; besides new bundling size (8 TTIs) is introduced byAlt6.1.  So it is obviously that Alt6.1 brings about more specification impact than Alt1.
The most serious network impact is introduced by the change of RTT. As shown in Figure1, the matchup between the process in Alt1/Alt6.1 and the processes in single TTI transmission will switch every 12ms/60ms. The misalignment will improve the possibility of collision between UEs working in different RTTs. More UL grants or separate resource allocation for UEs working in different RTTs may be required to avoid the collision.
One thing should be noted is that although the bundling schemes are designed for VoIP they should also be applicable to normal data transmission. Or the eNB may have to change the transmission scheme (new bundling scheme, Rel.8 bundling scheme or single TTI transmission) according to the UE buffer status, which will complicate the eNB scheduler. Given the above assumption, the Alt6.1 may be problematic. As the packet generation regularity of normal data is quite different from that of VoIP, and the new packet transmission may not start every 20ms definitely.

SPS can sharply reduce the control channel overhead caused by the regular and frequent VoIP packets. So the impact of the solution on SPS operation should also be considered. As the bundling size is dynamically indicated through DCI in Alt6.2 and Alt6.3, this will restrict the joint application of these bundling schemes together with SPS operation. 
	Index
	Bundling size 
	RTT
	HARQ process number
	Impact SPS or not

	Rel.8 Bundling scheme
	4
	16
	4
	-

	Alt1
	4
	12
	3
	No

	Alt6.1
	8&4
	16/12
	3
	No

	Alt6.2
	8&4
	-
	-
	Yes

	Alt6.3
	8&4
	-
	-
	Yes


Through the analysis above, we can find that Alt1 has similar performance as Alt6.1 and the specification impact and drawback introduced are relatively less. Although we are not sure the concrete performance and detailed implementation method of Alt.6.2 and Alt6.3, these two alternatives will depend on the indication carried by DCI which will impact the activation of SPS. So we propose to select Alt1 as the final coverage enhancement solution for VoIP.
Proposal 1: Alt1 should be selected as the final coverage enhancement solution for VoIP.
3 Conclusions
In this contribution, we compared the Alt1 and Alt6 from performance, specification impact and network impact aspects, and we have the following proposal:
Proposal 1: Alt1 should be selected as the final coverage enhancement solution for VoIP.
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