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1 Introduction

At the last RAN2 meeting, the configuration of TTI Bundling was discussed. In this paper we will address two open issues:

· The start time for TTI Bundling;
· The process for TTI Bundling after handover.
2 Discussion

2.1 The start time for TTI Bundling

For the TTI bundling operation, It is critical to keep synchronous between UE and eNB at the beginning of and during the TTI Bundling. 
For dynamic scheduling, it is natural to start or activate TTI bundling by UL grant and therefore unnecessary to define an activate time. However, for semi-persistent scheduling, since the grant is not always available, a start time needs to be defined and configured to synchronize the beginning of the TTI bundling,. There are three possible alternatives to define the start time for TTI bundling.

Alt1: Define implicitly the next semi-persistent transmission occurrence as the start time for the TTI Bundling after the switch on/off configuration in RRC message(s). In this alternative, if the RRC message is too close to the next semi-persistent transmission occurrence, the start time may need to be delayed one more semi-persistent period as illustrated in figure 1.
[image: image1.wmf]RRC message 

with TTI 

bundling swith 

on

/

off 

configuration

RRC message 

with TTI 

bundling swith 

on

/

off 

configuration

T

T

Start time

Start time

Semi

-

persistent TTI


Figure 1: start TTI Bundling implicitly

Alt2: After the TTI Bundling switch on/off is configured by RRC，TTI bundling will then be started or activated by the first UL grant, where the UL grant can be dynamic or semi-persistent related as illustrated in figure 2. 
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Figure 2: start TTI Bundling by UL grant
Alt3: Define an start SFN and send it to UE by the RRC message in which the TTI Bundling switch on/off is configured. Then UE and eNB start TTI bundling at or after the start SFN simultaneously.
Taking the PDCCH reliability and to start TTI bundling in time, we’d prefer the first alternative for semi-persistent scheduling and propose:
Proposal 1: For semi-persistent scheduling, define implicitly the next semi-persistent transmission occurrence as the start time for the TTI Bundling after the switch on/off configuration in RRC message(s). For dynamic scheduling, start or activate TTI bundling by UL grant.
2.2 The process for TTI Bundling after handover

Handover procedure may occur in intra-cell or inter-cell. For intra-cell handover, TTI Bundling will continue as it has been configured since the UE’s uplink coverage and radio environment remain unchanged. While for the inter-cell handover, the UE’s uplink coverage and radio environment may change most possibly, so it would be better to stop the TTI Bundling after the Handover Command message. Whether to configure the TTI bundling should be reconsidered and reconfigured in target cell.

Proposal 2: keep the TTI Bundling operation as configured after intra-cell handover and stop the TTI Bundling after inter-cell handover if it has been started.

3  Conclusion 

Proposal 1: for semi-persistent scheduling, define implicitly the the next semi-persistent transmission occurrence as the start time for the TTI Bundling after the switch on/off configuration in RRC message(s). For dynamic scheduling, the start or activate time for the TTI bundling is indicated by UL grant.

Proposal 2: keep the TTI Bundling operation as configured after intra-cell handover and stop the TTI Bundling after inter-cell handover if it has been started.
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