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1 Introduction
In last RAN2 meetings, we provided an evaluation of scheduling performance based on a simple Poisson distribution and the NGMN gaming, web browsing and video telephony traffic models [1][2]. We showed that when the PDCCH resource usage ratio becomes larger than 80%, the packet transmission delay is increasing rapidly so that the QoS requirements cannot be met, while PUSCH and PDSCH resources may still be largely available.
In this contribution, we evaluate potential capacity gains if the PDCCH load is reduced.
2 Discussion
The semi-persistent scheduling (SPS) scheme is not fit for a service such as gaming which has variable packet size and variable packet arrival interval. Even for VoIP, if ROHC and jitter are considered, SPS may not perform well and there could be the need for additional dynamic allocations.
However, other schemes such as group based scheduling [3] (grouping packets from multiple users) may be used to schedule such type of traffic.
We now evaluate:
-
the average resource usage ratio (usage vs. available resources) for PDSCH/PUSCH
-
the average packet transmission delay (in ms) for downlink and uplink packets

if dynamic scheduling is used (with 2 or 3 OFDM symbols for PDCCH) and if the scheduling would not be limited by the PDCCH.

Detailed simulation assumptions are included in annex.
2.1 Simulation results and analysis for gaming
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Figure 1: Average PDSCH resource usage ratio 
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Figure 2: Average PUSCH resource usage ratio
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Figure 3:  Average DL delay
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Figure 4: Average UL delay


3 Conclusion
We evaluated the radio resource usage and average packet transmission delay if dynamic scheduling is used (with 2 or 3 OFDM symbols for PDCCH) and if the scheduling would not be limited by the PDCCH.

If the scheduling is not limited by the PDCCH, up to 300 gaming users can be supported instead of a maximum of 120 or 170 gaming users using dynamic scheduling with 2 or 3 OFDM symbols for PDCCH (assuming 30ms delay requirement).

Given these results, we see some sense to consider simple scheduling enhancements, e.g. group-based scheduling.
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Annex A: Simulation assumptions
	Simulation case： 
	3GPP CASE1 

	Simulation time： 
	10~60 s 

	Carrier number： 
	1 

	UE number  Per Sector： 
	10~700 

	TFBlock Number 
	50 

	System Bandwidth 
	10M 

	Total CCE Number 
	41 for 3 OFDM
25 for 2 OFDM


In the simulations for both using 3 and 2 OFDM symbols, we assume all the CCEs allocated for PDCCH are used for scheduling dedicated UEs, that means, the PDCCH consumption by SIB, Paging, RA procedure, TPC procedure are not considered. If these factors are considered, the actual CCEs available for PDCCH should be much less.

Annex B:
Traffic models
B.1
Gaming
	Component
	Distribution
	Parameters
	PDF
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	Initial packet arrival
	Uniform
	Uniform
	a = 0,

b = 40 ms
	a=0,

b=40 ms
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	Packet arrival time

	Extreme
	Extreme
	a = 50 ms,

b = 4.5 ms

	a = 40 ms,

b = 6 ms
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	Packet size
	Extreme
	Extreme
	a = 330 bytes,

b = 82 bytes

	a = 45 bytes, b = 5.7 bytes
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