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1. Overall Description:

During RAN2#60 three input papers were discussed that propose a mechanism to enhance the uplink coverage for VoIP traffic. 
The current RAN2 agreements allow applying L2 segmentation if VoIP packets can not be transmitted in a single TTI due to a low uplink link budget. For example, a VoIP packet could be segmented in 4 RLC PDUs that are transmitted in 4 consecutive TTIs and 2-3 HARQ retransmissions might be targeted to achieve sufficient coverage. This approach has three drawbacks:
1. Each additional segment introduces a 1 byte RLC, 1 byte MAC and 3 byte L1 CRC overhead, i.e., 15 % overhead assuming a 33 byte RLC SDU size. This means that for 4 segments, there is an additional L1/L2 overhead of 45%.
2. HARQ transmissions/retransmissions for every segment may require grants on PDCCH consuming significant PDCCH resources.
3. Each HARQ transmission or retransmission is followed by HARQ feedback on PHICH. Assuming a NACK-ACK error ratio of 10-3, the large number of HARQ feedback signals leads to high packet loss probabilities.  For example, if 12 HARQ feedback signals are sent, the HARQ feedback error ratio might be in the order of 1.2*10-2. Packet loss rates of more than 10-2 are unacceptable for VoIP traffic.

Usage of only a single uplink grant and a single PHICH signal per TTI bundle would be advantageous as outlined in the attached RAN2 contributions R2-074940, R2-074889, R2-074890. Also the L1 and L2 overhead are minimized since no L2 segmentation is required. 
2. Actions:

To RAN1 group.

ACTION: 
RAN2 would like RAN1 to kindly consider the current assumptions on L2 protocol handling and assist RAN2 in understanding whether the uplink coverage is a significant problem that requires a special solution. Furthermore, RAN2 would like RAN1 to outline possible solutions and evaluate the benefits of these solutions.
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