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1
Introduction

During previous RAN2#58 meeting, the issue of using the persistent scheduling has been discussed and it was agreed that the persistent scheduling can be used for either initial transmission or retransmission [1]. In this contribution, we provide some simulation results in order to verify the need of persistent scheduling for retransmissions. 
2 Simulation results on persistent scheduling

The simulation is performed based on both the fully dynamic and persistent scheduling. For the persistent scheduling, the resource has been pre-allocated for both initial and 1st retransmission. For 2nd and more retransmissions, the simulation used the fully dynamic scheduling. In this way, we assumed that 1st retransmission would occur more frequently so that it would be better to be persistently scheduled. In this simulation, we also modelled the different handling of talk spurts and silent mode so that the SID packets during silent mode are fully dynamically scheduled. This would ensure the better resource utilization during silent mode. The number of resource blocks pre-allocated in persistent scheduling is assumed to be 2 and MCS (QPSK, CR=3/5, TBS=344, target SIR=2.31 dB) was used for talk spurts packet transmissions. Note that we assume the inter site distance of 500 m in this contribution.
The figure 1 shows the distribution of the average number of HARQ transmission per UE for the case of 200 VoIP users in a cell. The distribution of both dynamic and persistent scheduling was compared. Comparing for the case of 150 and 200 VoIP UE cases where persistent scheduling provides stable performance, it can be seen that the average HARQ transmission number for the case of persistent scheduling seems to be slightly larger than that of dynamic scheduling. This can be explained by the fact that dynamic scheduling could always find a good channel condition for the VoIP users whereas such fast channel dependent frequency diversity gain cannot be obtained by persistent scheduling. 
Conclusion 1: due to persistent scheduling, the average HARQ transmission numbers was increased compared to dynamic scheduling.
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Figure 1: CDF of UE-level average HARQ transmission (dynamic and persistent allocation)
Next, we consider whether the persistent scheduling for 1st retransmission is needed or not. The dynamic scheduling shows almost 90% of users having less than 1.5 average HARQ transmission numbers for all of 150, 200 and 250 VoIP UE cases. For the case of dynamic scheduling, the distribution of HARQ transmission shows very sharp characteristic, i.e. conventional HSUPA like performance has been demonstrated. Since 250 UE is the capacity saturation point for persist scheduling (see Figure 2), it is assumed that the system should not operates more than 250 VoIP UE. Then the average HARQ transmission number for persistent scheduling shows that 90% of users never transmit more than 1.6 times. If we now consider that the persistent scheduling would be useful when the average HARQ transmission is around 1.5, then the ratio of UE that the persistent scheduling would/wouldn’t reduce the L1/L2 control overhead is shown in the following table. This assumption of referring the 1.5 transmission can be also quite biased one but we assumed this value for the sake of fairness. From these results it is hard to clearly see the need for persistently scheduled retransmission. At least, it is clear that the persistently scheduled 2nd retransmission is not needed.

Conclusion 2: The gain of persistent scheduling seems less convincing. At least, persistent scheduling of 2nd retransmissions seems not needed.
	
	150 
	200
	250

	Helpful
	45
	40
	NA

	Not helpful
	105
	160
	NA


Table: Number of UE that persistent scheduling would or wouldn’t be helpful
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Figure 2: Load vs. User in outage (dynamic and persistent allocation)
4
Conclusions

In this contribution, we presented the simulation results for persistent uplink VoIP scheduling. Firstly the result shows that the HARQ retransmission number is only slightly increased compared to that of fully dynamic scheduling. But both dynamic and persistent scheduling showed the average HARQ transmission number in the range of 1.2 to 1.6 even for loaded scenario. 
It is proposed to discuss and agree on:
· For L2 design, assume average HARQ transmission number to be in the range of [1.2 to 1.6].

Also we questioned in this contribution the need of persistently scheduled retransmission based on the simulation results. If companies can agree on our observation, we can propose also:
· Persistent scheduling for re-transmission shall not be supported. Explicit signalling shall be used for retransmissions.
Please find the following text proposal for removal of persistently scheduled retransmission.
11.1.2
Uplink Scheduling

In the uplink, E-UTRAN can dynamically allocate resources (PRBs and MCS) to UEs at each TTI via the C-RNTI on L1/L2 control channel(s). A UE always monitors the L1/L2 control channel(s) in order to find possible allocation for uplink transmission when its downlink reception is enabled (activity governed by DRX).

In addition, E-UTRAN can allocate a predefined uplink resource for the first HARQ transmissions and potentially retransmissions to UEs. In the sub-frames where the UE has been pre-assigned resource, if the UE cannot find its C-RNTI on the L1/L2 control channel(s), an uplink transmission according to the pre-defined allocation that the UE has been assigned in the TTI can be made. The network performs decoding of the pre-defined PRBs according to the pre-defined MCS. Otherwise, in the sub-frames where the UE has been pre-assigned resource, if the UE finds its C-RNTI on the L1/L2 control channel(s), the L1/L2 control channel allocation overrides the pre-defined allocation for that TTI and the UE’s transmission follows the L1/L2 control, not the pre-defined allocation. Retransmissions are either implicitly allocated in which case the UE uses the pre-defined allocation, or explicitly allocated via L1/L2 control channel(s) in which case the UE does not follow the pre-defined allocation.

References

[1] Stage 2 TS
Simulation Assumptions
Table 0‑1 UTRA and EUTRA simulation case minimum set
	Simulation
	CF
	ISD
	BW
	PLoss
	Speed

	Case
	(GHz)
	(meters)
	(MHz)
	(dB)
	(km/h)

	1
	2.0
	500
	5
	20
	3


Table 0‑2 Macro-cell system simulation baseline parameters
	Parameter
	Assumption

	Cell Layout
	Hexagonal grid, 19cell sites, 3 sectors per site

	Inter-site distance (ISD)
	See Table 0‑1

	Distance-dependent path loss
	L=128.15+37.6*log10(R), R in kilometers

	Lognromal Shadowing
	Similar to UMTS 30.03 B1.4.1.4

	Shadowing standard deviation
	8 dB

	Correlation distance of Shadowing
	50 m

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration Loss
	See Table 0‑1

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	Channel Model
	TU

	UE speeds of interst
	3 km/n

	UE power class
	24 dBm (250 mW)

	Total BS Tx Power
	43 dBm (20 W)

	Inter-cell Interference Modelling
	Explicit modeling

	Antenna Bore-sight points flat side of cell (for 3-sector sites with fixed antenna patterns)
	

	User dropped uniformly in entire cell
	

	Minimum distance between UE and cell
	35 meters

	Scheduler
	PF in time and frequency

	Traffic Model
	Encoder frame length: 20ms

Voice activity factor (VAF): 50%

SID payload: Modeled 15 bytes (5Bytes + header), SID packet every160ms during silence

Total voice payload on air interface: 40bytes (Inc. header: 10bytes)


Table 0‑3 Reference LTE parameters for Uplink

	Parameter
	Assumption

	Carrier Frequency / Bandwidth
	See Table 0‑1

	User bandwidth (RB size)
	180 kHz, TTI = 1 ms

	Number of data RB
	21

	Minimum and Peak Rate
	0.25 ~ 11.1 Mbps (5Mhz, 21 RBs)

	HARQ
	Asynchronous adaptive with CC

6 processes

	Power Control
	Slow power control
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	MIMO
	Not supported

	Interference coordination
	Reuse 1

	UE transmitter
	1 antenna

	NB receiver
	2 antennas
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