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1.  Introduction
In the recent RAN2 meetings, the semi-persistent scheduling has been adopted for VoIP scheduling in both uplink and downlink. This contribution will discuss the pre-defined resource allocation and scheduling for VoIP packet. We propose to allocate enough persistent physical resources to bear the maximum compressed VoIP packet. With MCS in persistent scheduling information, there maybe have one unused PRB in pre-defined resource. It can be dynamically scheduled to other service.
2.  Discussion
In the last meetings, some companies had some discussions on large VoIP packets [1] [2]. Large VoIP packets, including uncompressed VoIP, RTCP, and SIP/SDP packets, are much lager than the most frequently appearing VoIP 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. We agree the viewpoint that to handle the large VoIP packet, dynamic scheduling should be utilized with semi-persistent scheduling, and these large VoIP packets are outside of the scope of discussion in this contribution.
In this paper, we will focus on the compressed VoIP packet. The compressed VoIP packet is small but still varies in a little range. For example, when AMR codec mode is 12.2kbps, the size of a compressed VoIP packet will be 35~47 bytes. Table 1 shows VoIP packet size and the needed PRB number. Note that the difference of the maximum and the minimum of the compressed VoIP packet is always 12 bytes in any AMR mode.
In this table, there are following assumptions: 

· 2 symbols in one subframe for control channels in TDD downlink;

· 3 symbols in one subframe for control channels in FDD downlink;
· 2 symbols in one subframe for demodulation reference-signal in both TDD and FDD uplink;
· MCS = “QPSK , 2/3”
Table 1 Physical resource requirement for VoIP packet
	AMR codec mode
	Compressed (bytes)
	TDD DL (PRBs)
	TDD UL (PRBs)
	FDD DL (PRBs)
	FDD UL (PRBs)

	AMR 4.75kbps
	17~29
	2~3
	2~3
	1~2
	1~2

	AMR 5.15kbps
	18~30
	2~3
	2~3
	1~2
	1~2

	AMR 5.90kbps
	19~31
	2~3
	2~3
	1~2
	1~2

	AMR 6.70kbps
	21~33
	2~3
	2~3
	2
	2

	AMR 7.40kbps
	23~35
	2~3
	2~3
	2
	2

	AMR 7.95kbps
	25~37
	2~3
	2~3
	2
	2

	AMR 10.2kbps
	30~42
	3~4
	3~4
	2~3
	2~3

	AMR 12.2kbps
	35~47
	3~4
	3~4
	2~3
	2~3

	AMR SID
	10~22
	1~2
	1~2
	1~2
	1~2


According to other assumptions, the needed PRB number may be different. But there may be one PRB difference to bear the maximum and the minimum of the compressed VoIP packet all the same.
If the persistent TB size in scheduling information is small, the bigger compressed VoIP packet will be regarded as large VoIP packet, and need extra scheduling. To save the overhead of control channels as much as possible, we propose to allocate enough persistent physical resources to bear the maximum compressed VoIP packet.
Proposal 1: Persistent TB size should be set according to the maximum of the compressed VoIP packet size.
With the persistent TB size and MCS corresponding to CQI, fixed PRBs are allocated to the voice packet in 20 ms interval in the total talk-spurt period. Assuming MCS is “QPSK, 2/3”, for 12.2k AMR, 3 (for 35 bytes packet) or 4 (for 47 bytes packet) PRBs will be used to transmit voice packet in TDD. According to proposal 1, 4 PRBs will be allocated to voice packet. For the compressed packet with small size, there are two possibilities: using adaptive coding rate to fill in all PRBs, or leaving one PRB unused. To improve the utilization ratio of physical resource, we propose to use the fixed MCS in persistent resource scheduling information, and dynamically allocate the unused pre-defined PRB to other service if possible.
In downlink, the unused pre-defined PRB can always be scheduled to other service (which belongs to same UE or another UE):
· If the VoIP packet can be transmitted in part of the pre-defined resource, the unused pre-defined PRB should be allocated to other service of the same user if possible.
· Otherwise, the pre-defined user must blind detect which physical resources are used. However, the blind detect may increase process complexity, to limit this effect, we propose to adopt only one subset of per-defined PRBs which can be used in this condition (VoIP packet is transmitted in part of the persistent resource).
Proposal 2: In downlink, use the fixed MCS in persistent resource scheduling information, and dynamic scheduling the unused pre-defined PRB to other service.
In uplink, there exist two solutions: 1) if the process delay is acceptable, the UE can use part of the pre-defined resource and inform the eNB that there is an unused pre-defined PRB; 2) Otherwise, the UE should use all of the pre-defined resource through using adaptive coding rate to fill in all PRBs. Considering the overhead of control signals and complexity of scheduling derived from this, we don’t recommend the former solution.
Proposal 3: In uplink, using adaptive coding rate to fill in all PRBs is a feasible alternative.
3. Conclusion
We propose RAN2 to discuss the question raised by this contribution and consider three proposals above.
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