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1.
Discussion and Proposal
In R1-081103 RAN1 agreed to subframe bundling for (at least) improving UL coverage. A bundle is treated as a single resource with a single grant. No text was agreed on the RV(s) to be used within the bundle, though the proposed options illustrate the RV sequentially increasing throughout the bundle.

For the RV sequence, it is proposed to have:
One RV per subframe, with sequence 0,2,3,1. The RV sequence 0,2,3,1 adopted for synchronous HARQ (R1-081141) is used for any subframes without a PDCCH, such as subframes of a bundle or retransmissions. Modified text from R1-081141 would simply be “the default UL redundancy version sequence (in the absence of PDCCH signaling of the redundancy version for re-transmissions) is 0,2,3,1,0,2,3,1”. An example (corresponding to Alternative 2) is shown below:

[image: image1.emf] 

CRC   CRC  

Coding   Coding  

RM   RM  

RV=0  RV=2  RV=3  

#0   #0   #0   #3   #4   #5   #6   #7   HARQ process number  

bundle  

HARQ RTT   HARQ RTT   HARQ RTT  

#0   #0   #0   #3   #4   #5   #6   #7  

ACK/NAK  

retransmission  

#0   #0   #0   #3   #4   #5   #6   #7  

RV=1  RV=0  RV=2  


Alternatively, one RV could be specified and used for the entire bundle. This may offer the best HARQ performance if code rates > 1 are to be supported. However, some virtual circular buffer decoding architectures that treat bundled subframes as HARQ retransmissions may have trouble with this approach. In addition, if code rates > 1 are to be supported, additional RVs could also be considered. 
2.
Additional Discussion

· The eNodeB receiver should have the option to base the HARQ acknowledgement on however many subframes of the bundle can be processed while still meeting HARQ timing. 

· For VoIP and low code rates with few (e.g., 1-2) RBs and where additional subframes result primarily in LLR additions (due to repeated coded bits), more than 1 subframe of a bundle may be able to be decoded.

· Therefore, the text for Alternative 2 should be revised “For the case of FDD, the hybrid-ARQ acknowledgement is obtained from decoding at least the first subframe only.”

· The maximum number of subframes in a bundle is 4 (FDD)
· This should provide sufficient coverage, and allows packing of two 4-bundle VoIP users in an 8-subframe HARQ cycle for FDD.

· For TDD, the available bundling size needs to take the allocations of subframes to UL and DL into account. It may not be possible to have a desired bundle size (e.g., 4) for some configurations unless TDD bundles are allowed to contain non-consecutive subframes.
APPENDIX – Pictures from R1-081103

The three alternatives of bundling for FDD are given in Figure 1, Figure 2 and Figure 3.
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Figure 1: Alternative 1 of bundling for FDD.
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Figure 2: Alternative 2 of bundling for FDD.
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Figure 3: Alternative 3 of TTI bundling for FDD.
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