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1.  Introduction
During last meetings, the semi-persistent scheduling has been adopted for VoIP. In the uplink, E-UTRAN allocates predefined resources for the first HARQ transmissions and potentially retransmissions to UEs, and HARQ is based on synchronous retransmissions. Because of distinct feature in frame structure compared with FDD, a possible HARQ RTT value is 10ms in TDD. Accordingly, for voice packet which persistent resource interval equal to 20ms, the initial transmission of the current voice packet will be conflicted with the 2nd retransmission of the last voice packet. This contribution will propose some feasible schemes to resolve the conflict.

2.  Discussion
2.1 Problem: Possible conflict
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Fig 1 Possible conflict between initial transmission and retransmission
Because of distinct feature in frame structure compared with FDD, [1] has summarized the design of HARQ RTT for TDD as follows:

· The HARQ RTT and number of processes depend on the DL/UL allocation;

· For UL, subframe related RTT should be supported to maintain the implicit mapping between timescale and HARQ process ID; 
· For DL, the subframe related RTTmin should be respected to determine the HARQ RTT and processes number.

Based on different DL/UL allocation and process delay, we have deduced that 10ms HARQ RTT is an option with high probability. And in some cases, 10ms RTT is the only option.
As shown in Fig 1, if the 1st voice packet needs to be retransmitted twice in the case of 10ms RTT, it will conflict with the initial transmission of the 2nd voice packet.
2.2 Solutions
Based on the 20ms persistent resource interval and 10ms HARQ RTT, there are some possible solutions:

· Allow retransmission only once. It will decrease the transmission performance.

· Adopt some RTTs other than 10ms, such as 5ms, 15ms, etc. As discussed above, 10ms RTT can’t be avoided in some cases.

· Transmit the retransmission of one packet and the initial transmission of another packet in one TTI simultaneously. Disobey the requirement that there is only one TB in uplink.

· Bound the retransmission of one packet and the initial transmission of another packet in the same TTI. Then retransmission combination will be impossible.

· Change the persistent resource interval to 40ms, and bound two voice packets always. Obviously, it will decrease the system performance.
· Reconfigure persistent resource interval, staggering it with the possible conflicted retransmission 
Comparing above solutions, the last one is proposed for UL VoIP in TDD. There are two methods to configure the persistent resource.
Alt 1

Configure the persistent resource interval of consecutive two packets close to but not 20ms.
Divide voice packets into two groups: “odd packets” and “even packets”, and allocate different persistent resource for each group respectively. As shown in Fig 2, persistent resource interval for each group is 40ms, and the interval between the initial points of the “odd packets” and “even packets” is (20ms+n*TTI), where n(1 and n will be small so that the initial transmission interval between consecutive voice packets (disrespecting which group they belong) could be close to 20ms. So we can avoid the conflict between initial transmissions and retransmissions completely.
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Fig 2 Allocate two persistent resource interval styles
Alt 2
Allocate two consecutive persistent resources for one initial transmission, and select one among them to avoid conflict.
Allocate two persistent resources to voice packet in adjacent uplink subframes, named “primary predefined resource” and “secondary predefined resource”. The interval between them is n*TTI, where n(1 and n will be small so that the packet can be transmitted quickly. If there is the 2nd retransmission of the last voice packet use the primary predefined resource, then the initial transmission of the current voice packet will use the secondary predefined resource. Otherwise, the initial transmission will use the primary predefined resource, and the secondary predefined resource can be dynamically scheduled to other service.
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Fig 3 Allocate two persistent resource
Compare above two methods: 

Alt 1 is easy to implement but introduces a fixed delay which is one or several TTIs for the group of “even packets”. 
In Alt 2 the packet can be transmitted immediately when no 2nd retransmission of the last packet happens, but the implementation complexity will be increased.
3. Conclusion
We propose RAN2 to consider the above persistent resource configuration methods for UL VoIP in TDD in order to resolve the possible confliction of initial transmission and retransmission.
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