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Discussion and Decision 
1      Introduction
A number of potential solutions on TTI bundling enhancements for UL VoIP for FDD have been investigated and discussed in the previous email discussion [1] and at RAN1 #74bis, including: 

· Alt 1: 12ms RTT, TTI bundling size of 4 

· Alt 2: TTI bundling size of 20

· Alt 3: TTI bundling size of 10

· Alt 4: TTI bundling size of 8

· Alt 5: TTI bundling size of 5

· 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

· Alt 7: TTI bundling size of 20, interleaved

· Alt 8: PUCCH format 3 based

At RAN1 #74bis, the potential solutions on TTI bundling enhancements for UL VoIP for FDD have been narrowed down and the followings were agreed.

· 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.

In this contribution, we present our further views on down-selection between Alt 1 and Alt 6 for UL VoIP for FDD.
2      Further views on candicated solutions
Based on previous discussion and performance comparison, it seems that Alt 1 and Alt 6 (as least Alt 6.1) both have good coverage performance and also their performance gain is similar [2], and hence the main further discussion point is their difference in terms of standardization impact and network impact. In this section, we show our further views on the comparison of standardization and network impact for Alt 1 and Alt 6.

· Alt 1

For Alt 1, the bundle size of 4 is kept as Rel-11 and the new RTT of 12ms needs to be introduced. The RAN1 impact seems small but there may have some impact on scheduling in order to avoid potential resource collision between legacy UE with RTT 16ms and new UE with RTT 12ms. Furthermore, Alt 1 makes it feasible to have a unified design of enhanced TTI bundling for UL VoIP and medium data rate PUSCH in Rel-12 which is aligned with the principle in Rel-11. In this case, from RAN2 perspective, one higher layer parameter may be sufficient to configure both UL VoIP and medium data rate PUSCH in Rel-12.
· Alt 6.1

For Alt 6.1, RTT of 16ms is kept as Rel-11, and the bundle size for initial transmission and retransmission can be configured different, i.e., bundle size of 8 for initial transmission and 4 for retransmissions. The RAN1 impact seems also small since the pattern of bundle size for each transmission is fixed and no dynamic signalling is needed. Meanwhile, due to the introduced new bundle size of 8, resource collision between legacy UE and new UE is inevitable. If unified design of Alt 6.1 is employed for UL VoIP and medium data rate PUSCH, there will be a limitation of maximum retransmission times of 3 for medium data rate PUSCH and some performance loss may be introduced, otherwise resource collision between the new packet and retransmitted packet will occur. On the other hand, if Alt 6.1 is only employed for UL VoIP and different higher layer parameters are configured for UL VoIP and medium data rate PUSCH, how to handle the coexistence of UL VoIP and medium data rate PUSCH may become a problem. 

· Alt 6.2

For Alt 6.2, the bundle size of 4 is kept as Rel-11 and the main idea is dynamic scheduling of additional bundling over different HARQ processes. One or two HARQ processes can be used to transmit one or two bundles for the same transport block and each HARQ process is indicated by one DCI. In that sense, more DCI signaling overhead will be introduced. Furthermore, in order to support such dynamic scheduling, new DCI and UE behaviors may need to be defined. Meanwhile, whether separate or common A/N is used for different HARQ processes needs to be further discussed. Also, the additional benefit for Alt 6.2 over Alt 6.1 is not clear. Therefore, compared with Alt 1 and Alt 6.1, it seems more standardization efforts and clarifications are needed for Alt 6.2.
· Alt 6.3

Compared to Alt 6.2, the main difference for Alt 6.3 is that one HARQ process is used, and the bundle size of 4 or 8 is indicated dynamically by DCI. Similar to Alt 6.2, more DCI signaling overhead will be introduced and new DCI design is needed. Meanwhile, whether the dynamic signaling is applied to trigger one single transmission or series of transmissions needs to be further studied. As Alt 6.2, it seems more standardization efforts and clarifications are needed for Alt 6.3.
Based on the above discussion, we have observation and proposal as follows, 

Observation: Compared to Alt 6, Alt 1 seems to have similar coverage performance, but with less standardization impacts and/or signaling overhead.
Proposal: Reduction of RTT to 12ms is supported in enhanced TTI bundling for UL VoIP for FDD in Rel-12.

3      Conclusions
In this contribution, we provided our further views on down-selection between Alt 1 and Alt 6 and had observation and proposal as follows, 

Observation: Compared to Alt 6, Alt 1 seems to have similar coverage performance, but with less standardization impacts and/or signaling overhead.
Proposal: Reduction of RTT to 12ms is supported in enhanced TTI bundling for UL VoIP for FDD in Rel-12.
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