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1. Background

Currently the UE can support up to 6 radio links in an active set [1]. It was proposed [2] to set the maximum active set for E-DCH as 3 so as to reduce the UE hardware complexity. As smaller E-DCH active set size has an impact on the system performance. Therefore, in phone conference on March 17th Ericsson listed number of scenarios where larger E-DCH active set size is desirable. This document provides field results showing the impact of active set size on the system performance.  

2. System Impact

This section provides some results from the live network showing the impact of different active set size on the system performance.

2.1. Active Set Size in Real Network

The actual active set size needed in real network situation may vary in different scenarios. Figure 1 shows the measurement reporting statistics collected from the field test in typical urban environment. Soft handover thresholds are: -3 dB to add a new link, -5 dB to delete an existing link, hysteresis to replace the existing link is 1 dB. 
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Figure 1. Statistics of active set size

The active set size is 3 but as shown in figure 1 that at least 20% of the measurement reports contain more than 4 cells [max up to 6 cells] indicating that more than 3 cells can be the candidate for the active set i.e. whose path loss is within a range of 3-5 dB. In case only 3 cells are in active set, there will be impact on the signalling due to replacements of the radio links and also on uplink interference due to limited scheduling grants.

2.2. Impact on Frequency of Replacement 

Figures 2 and 3 show the impact of the active set size on the replacement frequency of the soft handover legs. Both figures indicate that replacement frequency increases with the decrease in the active set size from 4 to 3. Frequency of replacement has an impact on the signaling load. The signaling channel bears limited capacity. Therefore, high replacement frequency will increase the call drop rate deteriorating the grade of service. 
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Figure 2. Statistics of time between replacements
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Figure 3. Statistics of replacement of SHO links

2.3. UE Tx Power Statistics

One concern raised during the discussion was that the UE in soft handover region is less likely to have sufficient power to transmit at high data rate. However, this argument is not applicable in all circumstances and scenarios. Figure 4 shows the CDF of UE transmit power at event 1C using speech service in typical urban environment. In event 1C, a non-active primary CPICH becomes better than an active primary CPICH. As shown in the figure that plenty of power is left for high data rates in the border region. 
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Figure 4. UE transmit power

2.4. High Uplink Interference on Neighbouring Cells

In E-DCH scheduling during soft handover situation the serving cell is unaware of the instantaneous interference situation at the neighbouring cells. In case high uplink interference is perceived, serving and non-serving cells are able to transmit DOWN command. In this way the UE reduces it’s transmission power, thereby limiting the uplink interference. Hence the most viable way to control the uplink interference is that serving and neighbouring cells send independent scheduling grants to the UE. Therefore there is a concern that too small E-DCH max active size could prevent certain non-serving cells from taking part in the scheduling process, which in turn would cause excessive UL interference on some of the neighbouring cells. 

As discussed in section in section 2.1 a situation where the path loss difference is less than 5 dB for more than 3 cells is common and as pointed out in section 2.3 that in certain scenarios the sufficient power budget at the UE is still available to transmit high data rate. This means the UE may cause interference to some neighbouring cells unless they are able to send the scheduling grants.  

2.5. Impact of Different DCH and E-DCH AS on Ecat Requirements

Network should have an option of setting the same active set size for both E-DCH and DCH as this configuration has an impact on the requirements for the reporting criteria (Ecat) specified in table 8.10 of section 8.3 [1]. Using the same AS set size for DCH and E-DCH would reduce the number of measurements required by the UE compared to the case, where different AS set size are used for DCH and E-DCH. Given the specified Ecat for different measurement categories in [1] and considering a scenario, where several services are active (EUL, HSDPA, video and speech) in loaded traffic situation, it might be necessary to use the same AS size for E-DCH and DCH. But this option is not possible if the max E-DCH active size is limited to any value other than currently specified [1].  
2.6. Impact on SI Conclusion

It was argued in previous RAN4 discussions that during the study item phase [4] RAN1 has concluded E-DCH active set size as 3. Therefore, a concerned was being raised that specifying E-DCH active set greater than three in RAN4 specification this will change RAN1 study item conclusions. The fact is that RAN1 has not discussed or agreed on AS set size. E-DCH AS size of three was used in many simulations during the SI phase [4], but this was an example and there was no decision. Therefore E-DCH active set size greater than 3 shouldn't affect the SI conclusions. 

3. Conclusion

It has been proposed to limit the E-DCH active set size to 3 [2]. The proposed E-DCH active set size is too limited since this may lead to more frequent replacement of soft handover links leading to drop calls. In general, there is cost of replacing the radio links for the network as shown from the field results. Furthermore, smaller E-DCH active set size may also lead to high uplink interference since fewer non-serving cells could take part in the scheduling. Currently DCH active set size is 6. We propose to keep the same active set size for both DCH and E-DCH. 
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