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1.
Overall description
RAN1 would like to thank RAN2 for their LS on uplink coverage for LTE in R2-075467.

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.

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

· Bundling can be applied to FDD as well as TDD

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

· Three alternatives have been discussed in RAN1 for hybrid-ARQ acknowledgement and retransmission timing

· Alternative 1

· The timing relation between the last subframe in the bundle and the transmission instant of the hybrid-ARQ acknowledgement is identical to the case of no bundling.

· For the case of FDD, if the last subframe in a bundle is subframe n then the acknowledgement is transmitted in subframe n+4
· For the case of FDD, if the first subframe in a bundle is subframe k then any HARQ retransmissions begins in subframe k+2*HARQ RTT 

· Alternative 2

· The timing relation between the first subframe in the bundle and the transmission instant of the hybrid-ARQ acknowledgement is identical to the case of no bundling

· For the case of FDD, the hybrid-ARQ acknowledgement is obtained from decoding the first subframe only.
· Alternative 3

· The timing relation between the last subframe in the bundle and the transmission instant of the hybrid-ARQ acknowledgement is identical to the case of no bundling.

· For the case of FDD, if the last subframe in a bundle is subframe n then the acknowledgement is transmitted in subframe n+4
· The HARQ RTT is different than for the non-bundling case to reduce delays.
· The relation between subfame number and hybrid ARQ process number is unaffected for non-bundled subframes.

· The usage of bundling is switched on/off per UE with higher layer signalling
· When switched on, bundling would apply to all uplink transmissions using PUSCH   
· To reduce the number of options and the associated testing, the number of configurations of the bundle size should be minimized. Preferably only a single fixed value of the number of subframes in a bundle is specified.
· A bundle is treated as a single resource, i.e., a single grant and a single hybrid-ARQ acknowledgement is used for each bundle
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.
2.
Actions

To RAN2
RAN1 would like to ask RAN2 to take the above into account in their design of LTE and to keep RAN1 updated on any further progress in this area.

3. Date of Next TSG-RAN WG2 Meetings:

3GPP RAN1#52bis
March 31 – April 4, 2008
Shenzhen, China
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