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Discussion/Decision
1 Introduction

Persistent scheduling has been adopted to reduce the L1/L2 control signaling for services like VoIP. An important point to be discussed in the persistent scheduling is how to signal the persistent resource. There are three options as listed below.
· RRC message

· MAC control message

· L1/L2 control message

This contribution analyzes the pros and cons of each option, and propose to use L1/L2 control message. 

2 Discussion
Using RRC message

RRC message is most reliable way to send an important control information, of which reliability is guaranteed by L2 ARQ and the activation time. Even if a RRC message is lost at the first ARQ trial, ARQ operation will continue until the activation time. The activation time should be chosen in such a manner that the RRC message can get the enough number of ARQ retransmissions to achieve the desirable reliability
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Figure 1: Persistent resource signaling via RRC message
Hence, the length of the pending period until the activation time would be tens of msec, during which the persistent resource is not usable. Even with the optimistic assumption that ARQ RTT is 20 ~ 30 msec (including HARQ transmission delay, reordering delay, STATUS PDU scheduling delay and STATUS PDU transmission delay), pending period could be 40 ~ 60 msec to ensure just one ARQ retransmission. 

As indicated in [1], we believe the persistent resource should be released (or modified) at switching to the silent period and reallocated at switching back to the talkspurt. If a RRC message is used to allocate the persistent resource, the persistent resource will not be allocated in time upon the transition. 
Using L1/L2 control message

In L1/L2 control signaling, there is no pending period and the allocated persistent resource will be usable at once. One concern in this approach is the reliability. The error rate of the L1/L2 control channel is generally assumed as 10e-2, which is too low for such a important information like persistent resource signaling. However, it should be noted that the reliability is not as important as it seems, and ENB can enhance the reliability without standard impact. Frist of all, it is the ENB that choose the MCS level and the transmission power of the L1/L2 control channel. Then it is easy for ENB to take the higher MCS level and the transmission power for the L1/L2 control channel with the persistent resource information. Even if the L1/L2 control channel is missed by the UE, ENB detects it when there is HARQ failure over the newly allocated persistent resource and retransmits the persistent resource information. ENB could retransmit the persistent resource information unnecessarily sometimes because the HARQ failure could be caused by the HARQ residual error, but we don’t see this is an issue because this cause only 10-2 or 10-3 times more retransmission of the information. 

Using MAC control message

Activation time is not required in this approach because of no L2 retransmissions. Hence the reliability will be almost same as that of the L1/L2 control message approach. There is, however, possible resource waste due to the HARQ retransmissions of the MAC control message. More specifically, the resource persistently allocated by the MAC control message will be reserved from the point the MAC control message start to be transmitted in HARQ level, and the resource will actually be used only after the MAC control message is successfully decoded. Therefore the resource is wasted during the time span between the HARQ first transmission and the last transmission.  
3 Conclusion
Table 1 is the table comparing three options.

<Table 1>. Comparsion of three approaches

	
	Reliability
	resource allocation delay

	RRC
	10-4
	40 ~ 60 msec

	L1/L2
	10-2
	None

	MAC
	10-2
	HARQ RTT × HARQ retransmissions


In our opinion, 40 ~ 60 msec delay is unacceptable because this could mean 2 ~ 3 packet drops at the transition to the talkspurt. Between L1/L2 and MAC, we believe that L1/L2 is better one.  
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