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1. Introduction

The baseline for scheduling was fixed last meeting in Sorrento RAN2#56bis with dynamic scheduling, the need for persistent scheduling type is left open for ffs. This paper shows the need for persistent scheduling using a simple calculation for an assumed basic voice service and indicates a method how the persistent scheduling can efficiently used together with dynamic scheduling.
2. Discussion

2.1. Calculation Results for Scheduling
It is currently under discussion how many channels will be available for scheduling information (downlink+uplink). The current assumption is that in case of 5 MHz cell bandwidth, 6 UEs can be addressed in downlink.

Calculation results are given in the Annex to show under which circumstances the combination of persistent scheduling in combination with dynamic scheduling is more efficient compared to dynamic scheduling only.
Results
A) Persistent + dynamic scheduling (Figure 2)
As in this case the persistent scheduled resource allocation is not blocking the dynamically signalled resources, the resource blocks (RBs) left over by persistent scheduling can be used efficiently for other packet services by dynamic scheduling.
B) Dynamic scheduling only (Figure 3)
The calculation results show that signalling of a service with fixed intervals such as e.g. VoIP traffic with dynamic scheduling only will at some point exceed the capacity of the control channels. Thus, if trying to only dynamically schedule the same amount of voice services (UEs) as in case A), this leads to unused resource blocks (RBs) here.

Conclusion and Proposal:
The possibility for persistent scheduling shall be available for scheduling of real time services, e.g. VoIP.
2.2. Persistent scheduling
Problems indicated in [1] of persistent scheduling are mainly related to pure persistent scheduling. However, efficient usage of resource blocks can be achieved by application of the combination of dynamic and persistent scheduling.
It is beneficial for an efficient persistent scheduling of voice traffic, when service depended characteristics are available at the scheduler to handle variations in the traffic (RTCP frames, uncompressed headers, change of codec set or codec type…).

The variations of the persistently scheduled traffic can be handled with dynamic scheduling, as shown in Figure 1. The adaptation of the amount of persistent resources in case of short term changes (e.g. variation of VoIP frames, see also chairman notes of the Sorrento meeting) will require a dynamic scheduling.
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Figure 1: Combined persistent and dynamic scheduling
According to the current TS 36.300 V0.40 [2] in each TTI dynamic resource allocation is possible. "In the downlink, E-UTRAN can dynamically allocate resources (PRBs and MCS) to UEs at each TTI via the C-RNTI (i.e. short lived dynamic allocation for one TTI)." 

This implies that L1/L2 scheduling can override the persistent scheduling temporarily for one single TTI, if there is a need to adapt the transport block size (TBS) within this TTI. In this case the UE has to react on the dynamic L1/L2 signalling for this TTI, instead of using the resources defined by persistent scheduling. After this TTI, the persistent scheduling remains unchanged.
Conclusion and Proposal:
Persistent scheduling shall be overridden by dynamic scheduling. This shall e.g. be used to adapt persistently scheduled RBs to changing conditions, e.g. for variation of VoIP frame size.
3. Summary

Following proposals in this document shall be taken into account, when taking decision for the need of persistent scheduling and the definition of persistent scheduling types:
· The possibility for persistent scheduling shall be available for scheduling of real time services, e.g. VoIP.

· Persistent scheduling shall be overridden by the presence of dynamic scheduling.
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Table 1: Calculation assumptions for the system configuration parameters:
	Cell Bandwidth
	5 MHz

	Number of PRBs
	25

	BLER 
	30%

	Total number of UEs
	300

	Scheduling interval for the persistent scheduled UEs
	20 TTI (=ms)

	Mean number of Resources used for persistent scheduling
	2

	Max number of dynamic scheduled UEs per TTI:
	6

	Mean number of Bits per OFDM Symbol per Subcarrier
	3
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Figure 2: Persistent scheduling used for VoIP, Cell throughput
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Figure 3: Dynamic scheduling used for VoIP, Cell throughput
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