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1
Introduction
At RAN2#62bis meeting, “permanent bundling” was agreed for FDD where the HARQ RTT doubles and the number of HARQ processes decreases from 8 to 4 [2] [3]. Subsequently, TTI bundling was also agreed for TDD [1] with the same fixed bundle size of is 4, but for TDD configuration 0, 1 and 6 only. The purpose of this contribution is to see how the same principles as in FDD can be applied to TDD. 
2
Discussion
In FDD, “permanent bundling” was agreed because it required very little changes to the MAC specifications, because it prevents possible collisions between bundle-transmissions of different HARQ processes and because it offers the highest throughput. Since the same criteria apply to TDD, we propose to agree on “permanent bundling” in TDD as well [2]. With “permanent bundling”, the HARQ RTT doubles and the number of HARQ processes decreases twofold.
For TDD configuration 1 and 6, the mapping is rather straightforward:
-
TDD configuration 1: 4 UL HARQ processes to start with → 2 HARQ processes when bundling is used (as depicted on Figure 1 below).

-
TDD configuration 6: 6 UL HARQ processes to start with → 3 HARQ processes when bundling is used (as depicted on Figure 2 below).
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Figure 1: Bundled HARQ process for TDD configuration 1
(2 bundled HARQ processes)
[image: image2.emf]Subframe D S U U U D S U U D D S U U U D S U U D D S U U U D S U U D D S U U U D S U U D D S U U U D S U

Initial HARQ Process 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5

4  TTI Bundling+ 3 process  1 1 1 1 2 2 2 2 3 3 3 3 1 1 1 1 2 2 2 2 3 3 3 3


Figure 2: Bundled HARQ process for TDD configuration 6
(3 bundled HARQ processes)
But for TDD configuration 0, because there are 7 HARQ processes to start with, the mapping is not as straightforward. As can be seen on Figure 3, there are TTIs left in which uplink bundled transmissions can not be carried out. For that reason, TTI bundling on configuration 0 does not seem that attractive, nor efficient.
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Figure 1: Bundled HARQ process for TDD configuration 0
(3 bundled HARQ processes)

3
Conclusion
In order to support TTI bundling in TDD, the following proposals are made:
Proposal 1: when TTI bundling is configured, the HARQ RTT is doubled (as in FDD)

Proposal 3: when TTI bundling is configured, the number of HARQ processes is reduced twofold (as in FDD):

-
3 HARQ processes for TDD configuration 6

-
2 HARQ processes for TDD configuration 1

Because TDD configuration 0 offers 7 uplink processes, it does not seem well suited to support TTI bundling. Therefore, before starting to introduce special mechanism to accommodate this special case, we would invite RAN2 to discuss the need for supporting TTI bundling on TDD configuration 0.
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