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1. Introduction
RAN2 has adopted semi-persistent scheduling for VoIP. This paper will discuss the procedure of VoIP scheduling in detail, and try to solve some pending questions in VoIP scheduling. 
2. Discussion
The VoIP scheduling procedure includes several aspects as shown in Fig 1.
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Fig 1 VoIP scheduling procedure
(1) Large packet handling
· Resources Allocation

Large VoIP packets, including uncompressed VoIP, RTCP, and SIP/SDP packets, are much lager than the most frequently VoIP packet size (compressed VoIP packet size). The sizes of the three kinds of large packets are as much as 74 bytes (assuming 4.75k AMR) to several hundreds of bytes.
It’s reasonable to dynamically schedule these three types of large packets. In UL, to schedule the large packets as soon as possible, we propose to use scheduling request (SR) and buffer status report (BSR) to get resource allocation as normal dynamic scheduling for UE but not other special resolutions.
So we propose that the large IP packets are scheduled dynamically with normal resource request and scheduling procedure.
· SR and BSR (UL)
The sizes of large IP packets vary in a large range, but they occur in fixed periods as compressed packets in most cases. If there are UL grant for UE, BSR may be sent with data. So UE need to send SR seldom. 

So we think that SR is used seldom in large packet scheduling.
(2) Persistent resources allocation
· Resource Amount
Persistent resources allocation aims at compressed voice packet mainly. The compressed voice packets are small but still vary in a little range. The difference between the maximum and the minimum size of the compressed voice packet is always 12 bytes in any AMR mode, and more PRBs are needed in some cases [1]. 
Proposal 1: Persistent TB size should be set according to the maximum of the compressed voice packet size.
Proposal 2: In downlink, dynamically schedule the unused pre-defined PRB to other UE because blind decoding is used in DL, or schedule the unused pre-defined PRB to other RBs for the same UE.
Proposal 3: The data from multiple RBs can be multiplexed into one TB to bear on the predefined resources in uplink.
· Periodicity
Collisions may happen between predefined resources for the first HARQ transmission and resources allocated for a retransmission. In downlink, the collisions can be solved easily by asynchronous retransmissions. So the periodic for predefined resource in downlink is 20ms.
In uplink, the collisions will happen due to synchronous retransmissions, and this problem is more serious in TDD. We discuss this question detailed in [2] and propose a possible solution. Fig 2 shows the pattern of persistent resource allocation in this solution.
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Fig 2 Allocate two types of intervals
In Fig 2, the intervals of the predefined resources are T1, T2, T1, T2…, and T1+T2=40ms. The residual collisions will be avoided through abandoning the retransmissions or scheduling both retransmission and initial transmission with explicit UL grant.
(3) Retransmissions of persistent scheduling

· HARQ Process ID (DL)
A solution is discussed to solve the HARQ process ID ambiguity in semi-persistent scheduling in [3]. The main idea is:
After the occasion of feedback for persistent transmission, the eNB always schedules the first retransmission for persistent transmission at first. If there are several first retransmissions for persistent transmissions, eNB schedules them according to the order of persistent transmissions. UE decodes the retransmissions with new HARQ process ID as new data after sending ACK for persistent transmission and RLC performs duplicate detection.
(4) State Transition

· From talk spurt to silent period
In downlink, eNB dynamic scheduling SID packet implicitly means the transition from talkspurt to silence spurt.
In uplink, explicit uplink signalling for informing the transition or empty BSR is acceptable.
· From silent period to talk spurt
In downlink, persistent resource allocation indicates the transition from silent period to talk spurt.
In uplink, explicit uplink signalling for noticing the transition, or SR and BSR procedure can indicate the transition from silent period to talk spurt.
(5) SID packet Scheduling
· Scheduling Request (UL)
In silent period, UE sends SR to request resources to transmit SID packet when SID packet arriving.
Last meetings the agreements for D-SR are: when PUCCH resources are released and/or UL synch is lost, and even in synch it’s possible that no D-SR is allocated. We will further discuss the situation that D-SR is needed in the future, but now we think D-SR should at least be allocated to UE in all silent status.
Proposal 4: D-SR should be allocated to UE in all silent status.
· Resources Allocation (UL)
ENB knows the subframes when SID packets arrive ordinarily. While eNB received SR possible for SID packet transmission, it should allocate enough resources for SID packet at least to avoid the BSR and unnecessary transmission delay.
Proposal 5: While eNB received SR possible for SID packet transmission, it should allocate enough resources for SID packet at least.

3. Conclusion

In this paper, we try to discuss the VoIP scheduling procedure and provide our opinions in many aspects. Some opinions are included in [2]
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[3] already. 
The proposal in this paper are: 
Proposal 1: Persistent TB size should be set according to the maximum of the compressed voice packet size.
Proposal 2: In downlink, dynamically schedule the unused pre-defined PRB to other UE because blind decoding is used in DL, or schedule the unused pre-defined PRB to other RBs for the same UE.

Proposal 3: The data from multiple RBs can be multiplexed into one TB to bear on the predefined resources in uplink.
Proposal 4: D-SR should be allocated to UE in all silent period.
Proposal 5: While eNB received SR possible for SID packet transmission, it should allocate enough resources for SID packet at least.
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