3GPP TSG-RAN WG1 #75
R1-135303
November 11th – 15th, 2013

San Francisco, USA
Agenda item:

6.2.4.2
Source:
Qualcomm Incorporated
Title:
TTI Bundling for TDD
Document for:

Discussion 
1      Introduction
In RAN1#74bis, the following decision has been made regarding the TTI bundling enhancements for UL VoIP. 
Possible alternatives (at least for FDD)

· Alt 1: 12ms RTT, TTI bundling size of 4 

· Alt 2: TTI bundling size of 20

· Alt 3: TTI bundling size 10

· Alt 4: TTI bundling size of 8

· Alt 5: TTI bundling size of 5

· Alt 6: Flexible bundling size

· Alt 6.1: Fixed bundling pattern of [8, 4, 4, 4, …]

· Alt 6.2: Dynamic scheduling of additional bundling over different HARQ processes (each HARQ process with a DCI) with a fixed bundling size of 4 for a same transport block

· Alt 6.3: Dynamic triggering of flexible bundling sizes (4 or 8) indicated by an information field in DCI

· Alt 7: TTI bundling size of 20, interleaved

· Alt 8: PUCCH format 3 based

Agreement:
· Enhanced TTI bundling for UL VoIP will be selected from following the two alternatives for FDD:

· Alt1: Reduction of RTT to 12ms
· Alt6: Flexible bundling size
· It is FFS for TDD.

Further discussion until RAN1#75, focusing on:

· Whether or not further enhancement for Configurations #0, #1, #6 is necessary

· Especially with respect to coverage gain

· If so, details

· Whether or not coverage enhancement for Configurations #2, #3, #4, #5 is necessary

· If so, details

In this contribution, we present our views on coverage enhancements for TDD systems. 
2      Coverage Enhancements for TDD
So far, various techniques have been considered for FDD coverage enhancements, including both Alt 1 with new RTT timing of 12 ms and various versions of Alt 6. For TDD, due to the limited transmission opportunities for UL, typically the UL coverage is more limited. So in our view, TDD coverage enhancements should be considered as well. Furthermore, it is desirable to have similar coverage enhancement techniques for both FDD and TDD if it is possible. 

Observation 1:

· It is desirable to have a common design for both FDD and TDD coverage enhancements. 
One major design challenge for TDD coverage enhancement is how to handle different configurations. Many different bundle sizes are proposed to separately design for each configuration. 

Observation 2:

· It is desirable to have a common design for different TDD configurations. 
2.1     TDD TTI Bundle Enhancements

For TDD, it is desirable to have similar TTI bundling enhancements as FDD. From the two techniques mentioned above, the HARQ combining technique can be readily modified to fit into various TDD frame structure. The concept is shown in Figure 1, although the actual HARQ RTT for TDD depends on the specific TDD DL/UL subframe configuration. In general, if we take any two disjoint HARQ processes, and use them to transmit the same payload, it is possible to get effective combining/bundling gain. 
The HARQ timeline can be kept the same for each process to minimize specification changes. For the example below, two parallel processes can be combined to send the same payload. Furthermore, if one of the processes is ACKed, there is possible early termination. Because the transmission is not in the fixed unit of 4 or 8 bundling, it provides more opportunities for early termination. 
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Figure 1. HARQ Combining with Disjoint Transmission
Proposal 1:

· Adopt Alt 6.2 for VoIP coverage enhancements for both FDD and TDD. 
3      Summary and Conclusion

In this contribution, we presented our views on coverage enhancements for TDD. Detailed analysis of different alternatives is presented in [1]. We make the following proposals:
Observation 1:

· It is desirable to have a common design for both FDD and TDD coverage enhancements. 
Observation 2:

· It is desirable to have a common design for different TDD configurations. 
Proposal 1:

· Adopt Alt 6.2 for VoIP coverage enhancements for both FDD and TDD. 
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