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1.
Introduction
In this contribution, we discuss a technique to guarantee high reliability and low latency.
2.
Discussion 

In the last meeting, RAN2 discussed some techniques for high reliability and low latency. Introducing PDCP duplication for high reliability was agreed, but the proposal to introduce TTI bundling for HRLLC was not concluded because it is believed that TTI bundling is effective to improve reliability but not latency. 

The TTI bundling is used to ensure uplink reliability in the area of poor coverage, e.g. cell edge, but the TTI bundling can be considered to increase latency. However, if the TTI bundling is used properly, the latency can also be improved by reducing the time for receiving HARQ feedback. 
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Figure 1. Benefit of TTI bundling in latency aspect

For example, we assume that the UE is at the area where 6 times PUSCH transmissions, i.e. 1 new transmission with 5 retransmission, are required for successful transmission. If the TTI bundling is not used, 6 times data transmission on PUSCH and 6 times ACK/NACK reception on PHICH are required, and thus 44 subframes are required to receive positive HARQ feedback, e.g. ACK on PHICH. However, in case of TTI bundling, 18 subframes are required to receive positive HARQ feedback. Therefore, we can see that the proper using of TTI bundling brings a benefit in terms of latency.

Observation 1. The proper using of TTI bundling brings a benefit in terms of latency.

However, the TTI bundling is not always effective to reduce latency. If the UE is at the area where only 1 PUSCH transmission is required, it leads to increase of unnecessary latency with TTI bundling. Therefore, if the TTI bundling is enabled only when HARQ transmission without TTI bundling is failed for a certain number of times, it can minimize the increase of unnecessary latency with TTI bundling.

Observation 2. The increase of unnecessary latency with TTI bundling can be minimized, if the TTI bundling is enabled only when HARQ transmission without TTI bundling is failed for a certain number of times.
In current LTE, the explicit RRC signalling is required to enable TTI bundling. If HARQ transmission is failed, the UE can use TTI bundling without the explicit RRC signalling to enable TTI bundling, the latency for RRC signalling, e.g. 15 ms or 20 ms for processing delay requirement for RRC procedure, is also reduced. Therefore, if the UE can autonomously use TTI bundling without RRC signalling, it is beneficial in terms of latency and reliability.

Proposal. The UE can autonomously use TTI bundling without RRC signalling when HARQ transmission without TTI bundling is failed for a certain number of times.
3.
Conclusion
In this contribution, we discussed a method to ensure reliability and to reduce latency. And we make observations and proposal as the followings,

Observation 1. The proper using of TTI bundling brings a benefit in terms of latency.

Observation 2. The increase of unnecessary latency with TTI bundling can be minimized, if the TTI bundling is enabled only when HARQ transmission without TTI bundling is failed for a certain number of times.
Proposal. The UE can autonomously use TTI bundling without RRC signalling when HARQ transmission without TTI bundling is failed for a certain number of times.
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