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1. Introduction

In recent contributions [1] - [4] it was found that the HS-SCCH signaling overhead impacts VoIP capacity significantly. Most of the investigations differed in important simulation assumptions. In order to reduce ambiguities in comparing simulation results, some further parameters are identified that should be included in TR 25.903.

2. Simulation Parameters

In several recent contributions the capacity of VoIP has been presented. In the simulations site-to-site distances of 2.5 – 2.8 km have been assumed. Such cell radii can be considered rather as noise than interference limited in an urban scenario. Results for noise limited scenarios are strongly dependent on further simulation parameters, which are discussed in the sequel. 

2.1. Antenna Pattern

Figure 1 compares two antenna patterns. The red one has been introduced in [5], the blue pattern has been used in [1].
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Figure 1: Antenna Patterns

It is seen that the patterns are very similar, however the first one limits the normalised backward attenuation to –20 dB, whereas the backward attenuation is not explicitly included in the second pattern. In this case the backward attenuation is applied separately to the antenna pattern. The magnitude of the backward attenuation impacts interference in adjacent sectors of a site.

2.2. Noise Figure and Other Losses
Further important parameters for noise limited scenarios include the UE noise figure, the body loss as well as other losses that can be thought as a combination of all losses in the Node B Tx chain.

The UE noise figure is usually assumed to be between 8 and 10 dB. In [1] 10 dB has been applied, whereas in [4] used 8 dB. 

For VoIP simulations an additional body loss should be considered if a handset is used. A typical assumption in link budget calculations is a value between 2 – 3 dB. The Node B Tx chain adds for example additional losses due to the feeder cable and eventually due to the insertion of the signal into the TTLNA duplexer. A typical link budget assumption for all Node B cable and connector losses is 3 – 4 dB. In [1] a body loss of 2 dB and a cable and duplexer loss of 3 dB has been assumed. Body, cable and duplexer add up to other losses of 5 dB.

In the simulations such losses can be incorporated in various ways. Cable and body losses can be absorbed into the antenna gain, the pathloss model or even in the UE noise figure. For example, if the simulation methodology includes all losses above in the UE noise figure, the effective simulation noise figure would add up to 10 dB + 3 dB + 4 dB = 17 dB. 

Alternatively, cable losses can be incorporated in the antenna gain. Instead of using an antenna pattern with a gain of, say, 17 dBi, the gain can also be assumed as 14 dBi, if a cable loss of 3 dB is absorbed. This approach has been applied in [6].

All approaches yield the same simulation results since the loss factors are applied either both to the signal and all sources of interference or to the background noise. This is seen by the following simplified equation for the signal to noise and interference ratio:
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Here Gi is the antenna gain, PLi the path loss of cell i, L the cable and body loss (assumed to be identical for all cells), PTx the signal Tx power of cell i and the Node B Tx power of cell j, NF the UE noise figure and N the background noise power. 

However, in order to maintain a clear distinction between the sources of losses it is recommended to add UE noise figure, Node B losses and eventually body loss as separate items to the simulation assumptions.

2.3. Model for Propagation Losses

In most recent contributions different propagation models have been used. In [1] the model 136 + 35.22 ( 10log10(d/m) was applied, whereas other contributions based on [6] used the model 128.1 + 37.6 ( 10log10(d/km). In some contributions no model was stated at all. 

It has been outlined in the previous section that losses like body and cable losses can be absorbed in the simulations in the constant of the propagation model. For an alignment of the simulation assumptions both for urban and suburban environment models should be agreed upon. It is proposed not to absorb losses in the path loss model.

2.4. Power Allocation

For noise limited scenarios the capability of the power amplifier impacts the downlink capacity. The amplifier capability includes among others the duration a certain level of power can be radiated. A Node B Tx power can be understood in a long-term and a short term-sense. Long-term Tx power can be maintained over a sufficiently long time period. Short-term amplifier power is much higher, but can only be radiated over a couple of milliseconds or seconds. Since usually time constraints of amplifiers are not modelled in system level simulations, the long-term capability of an amplifier should be included in the simulation assumptions.

Further the power consumption of the downlink common channels like P-CPICH, P-CCPCH, etc., the signalling radio bearers, the DPCCH and eventually the downlink HSUPA signalling channels influence the available power for HSDPA. Also the amount of soft/softer handover overhead impacts HSDPA capacity.

Since it is not assumed that all simulation approaches are completely aligned in the approach how such channels and their power consumption are modelled, at least the average downlink common channel power and the maximal HSDPA power should be included in the simulation assumptions. 
3. Conclusions

Additional cell layout and link budget parameters have been identified that impact VoIP capacity. For comparison of simulation results, it is suggested to include a list of simulation parameters in TR25.903, which avoids ambiguities as much as possible. It is recommended to add the following parameters for DL VoIP simulations:

· Antenna pattern, gain and backward attenuation

· Propagation model for urban and suburban morphology

· UE Noise figure 

· Other losses as combination for all Node B cable and connector losses

· Body loss for VoIP handsets

In the annex the some of the simulation assumptions taken from [3] are exemplarily extended by additional losses and assumptions used in [1] and [7]. The extensions are indicated in red. 
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Annex: Simulation Assumptions

	Cell layout and link budget
	According to TR 25.848 (section A.3 of [6]):

· Site-to-site distance: 2.8 km

· 3-cells per site

· Antenna pattern according to [5]
· Backward attenuation: -30 dB in [8]
· Node B Tx power: 43 dBm long term
· UE noise figure: 10 dB
· Node B cable and connector losses: 3 dB
· Body loss: 2 dB 
· Log-normal shadowing: 8 dB

· Shadow-correlation between co-located cells: 1.0

· Shadow-correlation between non co-located cells: 0.5

· Carrier frequency: 2 GHz

· Bandwidth: 5 MHz

· Number of UE antennas: 1

	Node B resources
	· Power reserved for common channels: 4.6 watt in [1]
· Maximal remaining power for all HS-SCCH and HS-PDSCH: 10 Watt in [1]
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