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1
Introduction
At RAN2#63 meeting, RAN1 provide the following guidance’s regarding TTI bundling for TDD [1]:

· TTI bundling also for TDD

· UL/DL configurations 0, 1 and 6 should be applicable for TTI bundling for TDD

· Fixed bundle size of 4 TTI’s

But it is argued that because UL/DL configuration 0 offers 7 uplink processes, it does not seem well suited to support TTI bundling [2].
This contribution discusses the TTI bundled HARQ processes in TDD and shows that UL/DL configuration 0 can support TTI bundling well.
2
Discussion
As discussed in [2], the mapping between TTI bundled HARQ processes and normal UL HARQ processes in UL/DL configurations 1 and 6 can be shown as Fig 1 and Fig 2.
-
UL/DL configuration 1: 4 normal UL HARQ processes → 2 TTI bundled HARQ processes (Fig 1).

-
UL/DL configuration 6: 6 normal UL HARQ processes → 3 TTI bundled HARQ processes (Fig 2).
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Fig 1: TTI Bundled HARQ processes for UL/DL configuration 1
(2 bundled HARQ processes)

[image: image2.emf]Subframe DSUUUDSUUDDSUUUDSUUDDSUUUDSUUDDS UUUDSUUDDSUUUDSU

Initial HARQ Process 123 45 612 34 561 23 45 6 1 2 345 6

4TTI Bundling+ 3process  111 12 222 33 331 11 1 2 2 22 333 3


Fig 2: TTI Bundled HARQ processes for UL/DL configuration 6
(3 bundled HARQ processes)
For UL/DL configuration 0, it is true that because there are 7 normal HARQ processes, the mapping between TTI bundled HARQ processes and normal UL HARQ processes is not as straightforward. The mapping can be shown as Fig 3.
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Fig 3: TTI Bundled HARQ processes for UL/DL configuration 0
(3 bundled HARQ processes)
There are 2 UL subframes in 14 UL subframes can’t be used in TTI bundling for one UE. But it doesn’t mean that the 2 subframes are wasted. Firstly, it is not necessary to fix the start point of a bundle on specific subframes. ENB can schedule different UEs’ bundles beginning at different subframes, so the resources can be used balanced. One example is shown in Fig 4, in which eNB schedules the start points of bundles belonging to UE1~UE6 at different subframes. From Fig 4, we can see no resource is wasted. The only drawback is not all the process can be used for one UE.
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Fig 4 use resources balanced by scheduling
3
Conclusion
In order to support TTI bundling in TDD, the following proposals are made:
Proposal 1: when TTI bundling is configured, the number of HARQ processes is:

· 3 HARQ processes for UL/DL configuration 0.

· 3 HARQ processes for UL/DL configuration 6.

· 2 HARQ processes for UL/DL configuration 1.

Proposal 2: For configuration 0, which 2 UL subframes in 14 UL subframes can’t be used for TTI bundling for one UE, depend on implementation.

It is proposed that RAN2 discusses and agrees on above proposals.
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