Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG1 Meeting #46
R1-062251
Tallinn, Estonia
August 28th – September 1st 2006

Agenda item:

7.2
-
Continuous Connectivity for Packet Data Users
Source:
Nokia
Title:
HSDPA VoIP capacity

Document for:

Discussion

1.
Introduction

In this document we further assess the HS-SCCH-less HSDPA capacity with VoIP-only system. The simulation sets the HS-SCCH transmission power to zero if a single VoIP packet is sent and assumes error-free HS-SCCH reception. The freed power is then made available for the HS-PDSCH transmission. Finally the combined HS-SCCH + HS-PDSCH powers are scaled so that they never exceed 13 W.
It should be noted that the scheduler used is the Rel-6 HSDPA scheduler also in the HS-SCCH-less HSDPA operation, thus allowing the full scheduling flexibility of the HS-SCCH usage. In particular the transmissions can be freely put on any HS-PDSCH code and the retransmissions can be sent asynchronously on some other HS-PDSCH code thus easing the HS-PDSCH code blocking and fragmentation.
2.
Simulation assumptions
Table 1: Simulation parameters
	Parameter
	Value
	Comment

	Channel model
	Vehicular A, 3 km/h
	

	Site-2-Site distance
	2.8 km
	

	Path loss model
	UMTS
	

	STD of log-normal shadowing
	8 dB
	

	Used codec
	AMR 12.2 kbps
	

	Payload of VoIP packet
	40 bytes
	

	Voice activity
	50 %
	No SIDs modeled during silent periods

	Receiver
	RAKE with 1 rx-antenna
	

	HS-SCCH power control
	On
	Zero-power for HS-SCCH-less transmissions

	HS-SCCH reception
	Realistic
	Error free for HS-SCCH-less transmissions

	Number of HS-SCCH codes
	4, 6
	

	Number of HS-PDSCH codes
	10
	

	HS-DSCH power allocation
	13 W
	HS-PDSCHs + HS-SCCHs

	One-way delay
	100 ms
	Packets older than 100 ms are discarded

	Outage criteria
	5% BLER in 10s window
	If one window of the call fulfills the criteria then the user is in outage


2.1
Scheduler operation

1. The Node B scheduler allocates users to HS-PDSCH until the target HS-PDSCH power level has been reached. This target is 10, 13 or 15 W depending on the simulation run.

2. After this the Node B scheduler assings the HS-SCCHs for the users scheduled to transmit. If the user is transmitted with a single VoIP-frame then HS-SCCH transmission power is set to zero for HS-SCCH-less simulation cases.

3. Finally, if the power allocation of HS-PDSCHs + HS-SCCHs exceeds 13 W the HS-PDSCH transmission powers are scaled down to meet for each slot the total maximum of 13 W for HS-PDSCHs + HS-SCCHs.

2.2
Cases simulated

	Simulation case
	Description
	Max # of code-muxed users
	HS-PDSCH target power allocation in the scheduler (1

	hsscchLess_Muser4
	HS-SCCH-less active
	4
	10W

	ref_Muser6_+3W
	Rel-6 HSDPA operation
	6
	13W

	hsscchLess_Muser4_+3W
	HS-SCCH-less active
	4
	13W

	hsscchLess_Muser6_+3W
	HS-SCCH-less active
	6
	13W

	hsscchLess_Muser6_+5W
	HS-SCCH-less active
	6
	15W

	1)  This is the number by the scheduled for booking the HS-PDSCHs. For transmission the HS-PDSCH power is scaled down so that HS-PDSCH + HS-SCCH powers do not exceed 13W in any slot.


3.
Simulation results
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Figure 1: Cell outage % as a function of # of VoIP users
In figure 1 it can be seen that eliminating HS-SCCH gives some 7% VoIP capacity gain (green curve vs. yellow curve). More significant overbooking in the scheduler for provoking a higher retransmission probability results with somewhat reduced gains. (Yellow curve to turquoise curve) and implies that the HARQ operation should target with low retransmission probability.
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Figure 2: HS-DSCH BLER (including HS-SCCH errors) as a function of # of VoIP users
In figure 2 it can be seen that the retransmission probability with HS-SCCH-less HSDPA operation is significantly lower than with Rel-6 HSDPA operation. This is due to the used HS-SCCH power control that gives some 30% of HS-DSCH block errors coming from missed or erroneous HS-SCCH reception with a given HARQ operating point.
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Figure 3: Probability of transmitting a single packet in a TTI as a function of # of VoIP users
Figure 3 indicates that the VoIP packet bundling seems to occur only when the system starts to be fully loaded or HS-SCCH code blocking starts to occur. As the scheduler does not deliberately target for VoIP packet bundling it is quite understandable that packet bundling only occurs when the system is fully loaded.
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Figure 4: Average number of code-multiplexed users in a TTI as a function of # of VoIP users
Figure 4 indicates that the VoIP-only system is HS-SCCH code limited if 4 codes are allocated for VoIP usage. This is also the reason of higher packet bundling probability of the 4 HS-SCCH code cases seen in Figure 3.
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Figure 5: HS-DSCH transmit power (excluding the power used for HS-SCCHs) as a function of # of VoIP users
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Figure 6: Transmit power of all the HS-SCCHs as a function of # of VoIP users
Figures 5 and 6 show where the potential gain for HS-SCCH-less HSDPA operation can be realised. The HS-SCCHs take some 7% of cell power in average in the fully loaded Rel-6 VoIP scenario. Most of this power could be moved for HS-PDSCHs with HS-SCCH-less HSDPA. 
4.
Conclusions

From the results shown in the document it can be observed that the usage of HS-SCCH-less HSDPA usage could give some 7% VoIP capacity gain if all the HSDPA users in the cell would be HS-SCCH-less capable VoIP users. The smaller number of VoIP users in the cell would reduce the gains.
Further it should be noted that the scheduler used for HS-SCCH-less analysis still assumed full scheduling flexibility with asynchronous retransmissions on different HS-PDSCH codes. This flexibility is not in practice available for the HS-SCCH-less HSDPA operation.

From these results it is not obvious how much the simultaneous best effort users would benefit if the cell’s VoIP users would be using most of the cell capacity, but in power domain this operation scenario is probably the one showing largest gains. The actual realisation of these gains requires that the HS-PDSCH code blockings can be avoided.

