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1. Introduction
In previous meetings dynamic scheduling of TTI bundling was discussed and current UE’s behavior was clarified.  Optimization on the unclear place is allowed to be discussed. This contribution gives our analysis on this issue based on the necessity and possible optimization.
2. Discussion
2.1. Necessity
During the previous discussion, the possible intention for introducing the dynamic change of TTI bundling pattern is to reduce the scheduling delay. According to the current clarification on UE’s behavior, TTI bundling pattern cannot be changed if there are data in HARQ buffers. In this case, if eNB wants to schedule new UL data transmission, eNB can follow the current pattern. If the further dynamic scheduling of TTI bundling is considered, i.e. when bundling pattern changing there are still data in HARQ buffers, some new impacts would be brought to UE, e.g. maintaining more than one bundling pattern. 

To descript the scheduling delay reduced by the further dynamic scheduling, an example is given in Figure 1. In subframe#21, eNB wants to schedule new UL data to UE, since there is pending data in process 1, in Alt1, following the current pattern, eNB would transmit PDCCH in subframe#24; in Alt2, if eNB wants to perform the scheduling immediately, PDCCH will be transmitted in subframe#21, and the TTI bundling pattern will be changed and UE have to maintain two patterns, one old pattern for process 1 and one new pattern for process 2.The scheduling delay reduced is only 3ms. 
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Figure 1 eNB scheduling for new data transmission
Since the difference of the scheduling delay in the two alternatives is only within 4ms, before introducing optimization, it is proposed for RAN2 to confirm whether 3ms scheduling delay cannot be endured and whether it is necessary to introduce further optimization.
Proposal 1: RAN2 is proposed to discuss whether it is necessary to introduce optimization on dynamic scheduling of TTI bundling, only for 3ms scheduling delay reduction.
If the optimization is needed, our consideration on the optimization is given in the next section.
2.2. Optimization
If the change of TTI bundling pattern impacts on-going data transmission, this kind of optimization will worse uplink transmission and should be excluded. Hence, the assumption of TTI bundling pattern change is that eNB ensure the data in the HARQ buffer which is possible impacted will not be scheduled again.
Under the eNB’s scheduling, there are two possible cases.
· Case 1: all uplink data are corrected received in eNB.
Figure 2 gives an example. Based on correctly receiving data of P0, P1 and P2, eNB sends the PDCCH in subframe#14, and the corresponding HARQ process is started from subframe#18. In this case, when UE receives PDCCH in subframe#14, UE should flush data in P0, P1 and P2, and follow the new TTI bundling pattern scheduled by PDCCH from subframe#18. 
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Figure 2

· Case 2:  the data in possible impacted HARQ buffers is corrected received in eNB.
Figure 3 gives an example. Based on the correctly received data in P2 and P3, eNB sends the PDCCH in subframe#6, and the corresponding HARQ process is started in subframe#10, but since the data in P0 and P1 are not corrected received, eNB will also schedule P1 and P2 according to the previous pattern. In this case, when UE receives PDCCH in subframe#6, UE should only flush the data in P2 and P3, and apply the new TTI bundling pattern on P2 from subframe#10; the potential retransmission for P0 and P1 should follow the previous pattern. 
This kind of scheduling has obvious drawbacks: the HARQ process number of TTI bundling cannot be used as much as possible, which reduces the potential transmission subframes; UE have to maintain two different TTI bundling patterns, which adds UE’s complexity.  
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Figure 3

Considering the drawback of the case 2, it should be excluded considering its impact on eNB scheduling. Only case 1 should be considered for the optimization, and UE’s behavior is proposed as Proposal 2.
Proposal 2: In case of TTI bundling pattern change, UE should follow eNB’s scheduling and flush all the data in the HARQ buffers.
The draft CR is given in [1].

3. Conclusion

According to the analysis in section 2, it is proposed to discuss the necessity of the optimization on TTI bundling pattern change as Proposal 1.
Proposal 1: RAN2 is proposed to discuss whether it is necessary to introduce optimization on dynamic scheduling of TTI bundling, only for 3ms scheduling delay reduction.

If optimization is needed, the optimization is proposed as Proposal 2.

Proposal 2: In case of TTI bundling pattern change, UE should follow eNB’s scheduling and flush all the data in the HARQ buffers.
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