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1. Overall Description:

RAN2 send LS on TTI bundling for TDD [1]. This contribution proposes some of the reply on this LS.

In [1], RAN2 informs RAN1 that some agreements have been reached on TTI bundling and asks RAN1 that 

· whether bundling is required for TDD or not,

· if it is required, which UL/DL configurations should be applied . 

The Q&As are as follow:

Question 1: whether bundling is required for TDD or not?
Answer: Yes, TTI bundling is required for TDD.
Several companies have pointed out the uplink coverage limitations for VoIP in the simulation Case 3 during the 3GPP LTE performance checkpoint [2], which is a result of the poor UE power utilization due to the small subframe duration of 1ms. Mobile terminals at cell border often suffer from uplink power limitations. Sometimes even small IP packets, e.g., VoIP packets, may need to be segmented to reach set block error rate targets [3]. And in [4], the current E-UTRA UL HARQ operation results in some VoIP coverage gap compared to UMTS CS voice and HSUPA Release 7 VoIP, which needs to be compensated by some means or other. The techniques which effectively increase the TTI length beyond 1 ms should be proposed to improve UL coverage. The results show that the gap can be made up by a longer effective TTI length. Two main solutions had been proposed, i.e. RLC segmentation and TTI bundling, and then in RAN2#62, the TTI bundling approach (alternative 1) has been selected finally. Due to the same subframe length of TDD and FDD, there is the same problem of UL coverage for both.  From the requirements of 25.913, E-UTRA TDD should have the same coverage as that of E-UTRA FDD, which is a start point of many features of E-UTRA TDD, such as the special subframe patterns design assuming a maximum of 100km cell. So in order to keep common performance of TDD and FDD, if LTE FDD needs to adopt TTI bundling to increase the UL coverage, naturally, there is the same necessity for LTE TDD.
So, the conclusion on TTI bundling for TDD is the same as the decision made before by RAN1 in [R2-081326 & R1-081103].
“During RAN1#52, RAN1 discussed the LTE uplink coverage using PUSCH and concluded that a solution improving coverage without the overhead associated with L2 segmentation and the issues with ACK/NAK errors pointed out by RAN2 is needed.
RAN1 proposes to base this solution on so-called TTI bundling. The solution is characterized by:

·  A single transport block is coded and transmitted in a set of consecutive subframes.

o        The same hybrid ARQ process number is used in each of the bundled subframes

· Bundling can be applied to FDD as well as TDD

 o        For TDD, the bundling size needs to take the allocations of subframes to UL and DL into account.”

Question 2: If bundling is required for TDD, for which UL/DL configuration?
Answer: configurations 0, 1, 3, 6 [5].

When there is a problem of UL coverage, the configurations with more UL subframes should be used rather than the other configurations, e.g. configurations 2 and 5. In this case, the following configurations should be considered to adopt TTI bundling: configurations 0, 1, 3, 6.
Because of the limited UL subframes in configurations 2, 4 and 5, also considering the bundling performance and the transmission delay, these configurations could be excluded from TTI Bundling for TDD.
And we recommend that the further solution to be discussed in RAN2 could base on the details in [6]. 
2. Conclusion:

We propose to discuss the above proposed reply.
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