
TSG-RAN WG1 #55
R1-084380
Prague, Czech Republic, 10-14 November, 2008
Source:
Ericsson

Title:
TTI bundling
Agenda Item:
6.3
Document for:
Discussion and Decision

1 Introduction
RAN2 has previously agreed to introduce TTI bundling for FDD ‎[1] and at RAN2#63bis it was also agreed to introduce TTI bundling for TDD and the UL/DL configurations 0, 1 and 6 ‎[2]
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‎[3], as recommended by RAN1 in the LS ‎[4]. These agreements on TTI bundling can be summarized as:
· Bundle size of 4 consecutive uplink subframes for both FDD and TDD

· 4 HARQ processes for FDD

· 3 HARQ processes for TDD UL/DL configuration 0 and 6

· 2 HARQ processes for TDD UL/DL configuration 1

The above agreements are captured in the companion CR ‎[5], and the changes are outlined below. 

2 Outline of the CR on TTI bundling
In the CR ‎[5] on TTI bundling to TS 36.213, TTI bundling is referred to as “subframe bundling operation” and non-subframe bundling is referred to as “normal HARQ operation”.
For subframe bundling operation, the associations between detected PDCCH DCI format 0 (uplink assignment) and the adjustment of the corresponding first PUSCH transmission in the bundle is the same as for normal HARQ operation. For FDD, this means that an uplink assignment detected in subframe n thus trigger PUSCH transmissions in the subframes n+4 to n+7, i.e. a bundle of 4 consecutive uplink subframes. For TDD, this means that Table 8-2 is also valid for subframe bundling, for the considered UL/DL configurations 0, 1 and 6.

In subframe bundling operation, only the last PUSCH transmission in the bundle associates with a corresponding PHICH resource. Also here we follow the same principle as used for normal HARQ operations. For FDD, this means that the associated PHICH to the last PUSCH transmission in the bundle always appears 4 subframes later. For TDD, this means that Table 9.1.2-1 is also valid for subframe bundling operation, for the considered UL/DL configurations 0, 1 and 6.

A consequence of keeping the same associations as discussed above for subframe bundling is that detected PDCCH and PHICH will, in general, not occur in the same subframe. For FDD and subframe bundling, this implies that a PHICH transmission in subframe n-5 may trigger re-transmissions in the subframes n+4 to n+7. For TDD and considered UL/DL configurations, we introduced Table 8-x for the purpose of capturing the relation between a PHICH and PDCCH DCI format 0 which both associates to the same first PUSCH transmission in the bundle.
In addition, the number of HARQ processes for subframe bundling operation is defined in accordance with above RAN2 decisions for both FDD and TDD.

3 Proposal

It is proposed to agree on ‎[5] in order to capture TTI bundling procedures for both FDD and TDD.
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5 Annex

Figure 1 illustrates how Uplink Assignments (UA) and PHICH transmissions (Fx) associates to the first and last PUSCH transmissions of a bundle of 4 subframes for TDD UL/DL configurations 0, 1 and 6, and for related number of HARQ processes. In this figure, HARQ processes are differentiated by the colors of the bundles and the numbering of the UL data refers to a HARQ process ID of the normal HARQ process.
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Figure 1
 TTI bundling for TDD
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