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1 Introduction
In Tallinn we have presented [4] some preliminary results that showed that there is a potential for capacity improvement of uplink VoIP by reducing the burstiness of the noise rise under non-scheduled 2-ms operation. In this contribution we add some more results showing the effects of CPC (as agreed in Tallinn) and RNC allocation strategy. As we will show, a significant increase of the number of users can be achieved.
2 The issue (recap of previous contribution)

One issue with VoIP uplink performance in the 2ms non-scheduled mode is that the uplink interference cannot be kept sufficiently constant over time, which results in uplink capacity loss.

As the VoIP data rate is much lower than the instantaneous bit rate provided by the 2ms TTI, the uplink transmission is bursty with typically 2-3 out of 8 HARQ processes used on the average.

However, one problem is that VoIP traffic varies over time due to varying voice activity and HARQ retransmissions. The noise rise will therefore significantly vary from one TTI to another unless the sets of allowed HARQ processes can be modified dynamically as a function of activity. 

Such dynamic operation is not practical with the currently defined mechanism for the restriction of HARQ processes in non-scheduled transmissions, which relies on slow RRC signaling. 
The result is a significant performance setback, which diminishes the improvement in VoIP capacity brought by the improved physical layer of HSUPA compared to R99 UL. 
One can potentially avoid the problem by using scheduled operation. Scheduled operation incurs higher overhead and longer latencies which (under fixed budget) translate to system capacity.

Alternatively one could use 10ms TTI which also increase latency to a similar outcome.

A mechanism to reduce UL interference burstiness in non-scheduled mode is therefore desirable.

3 Analysis Results
We consider two cases of UL channels: R6 with semi-static HARQ process allocation (current spec) and dynamic allocation. The semi-static allocation is assumed to not be able to follow the traffic changes, while the dynamic does so using a simple mechanism. Simulation methodology and assumptions are listed in the appendix.
To show the effect we show the probability of the RoT exceeding the value of 7dB as a function of the number of users. The number of users, as well as the gain of the dynamic allocation depends on the allowed probability. Thus for 1% the number of users increases from 107 to 116 (~8.5%) with CPC (fig. 1) and from 68 to 71.5 (~5%) without CPC (fig. 2). As can be seen the effect of the allocation is even more significant with CPC due to its inherent reduction of overhead.
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Figure 1: Uplink VoIP capacity with CPC
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Figure 2: Uplink VoIP capacity without CPC

4 Conclusions
The analysis above shows that:

· Significant uplink VoIP capacity is achieved if uplink interference is better regulated to follow traffic patterns

· The improvement is more significant if CPC is taken into account due to its inherent reduction of overhead
This improvement is based on one mechanism out of many that can regulate the uplink access according to the traffic patterns. The best mechanism can be determined once the context of HSPA evolution solidifies.
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6 Appendix

6.1 Simulation Methodology

This is a dynamic simulation along the following principles:

· We pre-generate a process of SDU arrivals (VoIP or SID packets) based on the exponential voice traffic model for each user with 3sec average. 

· A TTI is available for transmission of arriving packets if it is allocated and if not used for re-transmission of previous SDU’s
· Allocation is done by RNC for semi-static and by Node-B for dynamic allocations 
· CPC is accounted for by essentially looking, at each TTI, on what has been transmitted before and applying gating as necessary according to the conditions stated in R1-062395, section 4.1. 

· UE_DTX_cycle_1 = 4 TTIs, 

· UE_DTX_cycle_2 = 8 TTIs, 

· inactivity_ threshold-for_DTX_cycle_2 = 4 TTIs, 

· UE_DTX_preamble_length_1 = 0 slots,

· UE_DTX_preamble_length_2 = 3 slots and 

· UE_DTX-post-amble = 0 slots.

6.2 Simulation assumptions

	Parameter
	Value

	Channel model
	Vehicular A 

	HARQ error rate
	70% 

	Voice activity factor
	50%

	Soft/softer handover gain
	3 dB

	% of UEs in Soft/softer handover
	28%

	UL load from PRACH
	None

	Intercell-to-intracell interference ratio
	55%

	HS-DPCCH
	Not modeled 

	Uplink DPCCH SNR target
	-24dB  

	E-DPCCH/ DPCCH
	 (8/15)2

	E-DPDCH / DPCCH  (for VoIP)
	 (30/15)2

	E-DPDCH / DPCCH  (for SID)
	 (19/15)2








