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1.
Introduction
In RAN2#100, RAN2 agreed as follows and confirmed that TTI bundling can be one of possible solution to guarantee reliability. And in RAN2#101, RAN2 agreed the number of repetition for SPS UL is configured by RRC signalling.
Agreements in RAN2#100:
1
Transport block repetition is supported for ultra high-reliability within the latency bound.

Agreements in RAN2#101

1
A variable number of consecutive repetitions in time for SPS UL should be supported and is to be controlled by the eNB through RRC signalling.

In this contribution, we discuss the number of repetition and adaptive TTI bundling without RRC signalling.
2.
Discussion 

2.1
Variable TTI bundling
In RAN2#101, RAN2 agreed that a variable number of consecutive repetition for SPS UL should be supported and the number of repetition for the configured grant is configurable. However, the number of repetitions for the dynamic grant has not been discussed yet. 
In the MAC specification, the number of repetition for the dynamic grant, i.e. TTI_BUNDLE_SIZE, is fixed to 4. Given that there is a trade-off between resource efficiency and reliability, it would be an artificial restriction to fix the TTI_BUNDLE_SIZE to 4 for dynamic grant. 
Proposal 1. A variable number of consecutive repetitions for dynamic grant is supported, and is controlled by RRC signalling.
2.2
Enabling TTI bundling
In current LTE, TTI bundling can be reconfigured only by RRC. However, it takes a certain amount of processing time, e.g. 15 ms or 20 ms, to apply a new configuration. Thus, purely relying on the RRC signalling, TTI bundling cannot be efficiently controlled in a dynamically changing radio environment. If the UE can adjust the size of TTI bundling by itself according to the radio condition, the TTI bundling can be utilized more efficiently in a dynamic radio environment in terms of latency as well as reliability. 

There should be conditions for the UE to adjust TTI bundling on its own and the conditions should be known to both the eNB and the UE. Otherwise, there may be a misalignment of HARQ timing between the eNB and the UE, and some packets might be lost. The number of consecutive HARQ transmission failures can be used as the condition that the UE enables the TTI bundling.
Proposal 2. The UE can adjust TTI bundling by itself based on the number of consecutive HARQ transmission failures.
An example is depicted below. A UE is configured to autonomously adjust TTI bundling when the two consecutive transmissions fail, and the current size of TTI bundle is 3. Then, the UE starts to use TTI bundling from the 3rd transmission (or the 2nd retransmission) if the 1st and 2nd transmissions fail. 

[image: image2.png]New transmission

HARQ feedback=NACK

1st retransmission

HARQ feedback=NACK

2nd retransmission

3rd retransmission

4th retransmission

HARQ feedback=ACK





Figure 1. Autonomous TTI bundling based on HARQ NACK
3.
Conclusion
In this contribution, we discussed a variable number of repetition for TTI bundling and the adaptive TTI bundling, and made proposal as follows,

Proposal 1. A variable number of consecutive repetition for dynamic grant is supported, and is controlled by RRC signalling.
Proposal 2. The UE can adjust TTI bundling by itself based on the number of consecutive HARQ transmission failures.
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