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Introduction

The relatively high delay experienced in early UMTS deployments has prompted the creation of a new WI on CS and PS call setup delay improvement [1].  The Long Term Evolution activity has also set very stringent delay requirements on the design of the evolved UMTS system [2].  The objective of work now is to identify which procedures contribute to the overall delay and where improvements are possible. 
Discussion

A first analysis of the CS voice call establishment delay and the detailed delay contribution of certain procedures have been presented in [3]. Unfortunately this contribution does not disclose any figures of call establishment delay from real networks (including a comparison with GSM). It just claims that the CS voice call setup in 3G is longer than the respective CS voice call establishment in 2G. [4] aims to define reference models for CS Voice and PS Call Setup as well as state transition (FACH -> DCH) procedures. Additionally to the already discussed pre-configuration or stored configuration, [5] proposes to use Signalling Radio Bearers (SRBs) with higher datarate (higher than 13.6kbps) than currently defined to reduce the overall air interface delay for the RRC message transmission. This meeting another operator presented insights in their findings on CS call establishment in UMTS [6].
To help to analyse enhancement options for different scenarios and show operator’s expectations, T-Mobile would like to share different typical results from commercially deployed UMTS FDD networks of different UMTS FDD networks in Germany and elsewhere in Europe.
In general we see the need to improve the overall performance in different areas:
· CS voice call establishment

· CS video call establishment (CS 64/BS30)
· PS call establishment (from PMM idle to CELL_DCH “cold start”)
· RRC state transitions in general  (e.g. FACH -> DCH, xxx_PCH -> DCH; idle -> RRC connected mode)
· Last but not least an optimised allocation of HSDPA/HSUPA resources should be considered in the analysis.

Results from commercial UMTS FDD networks

The following figures provide examples of typical call setup delays observed in commercially deployed UMTS FDD networks. The tests have been performed in different PLMNs in Germany.
CS Call Setup (to fixed ISDN line)
Figures 1 and 2 show typical examples of Voice Call Setup delays in different PLMNs for stationary and mobile use. The examples show the CS Voice Call setup of a UE in stationary and mobile use calling a fixed ISDN line subscriber (shown are the average values over hundreds of calls in different cities). The trigger points are from RRC:RRC Connection Request to CC:ALERT.
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Figure 1:  Mobile Originated CS Voice Setup delay (stationary use)
 measured in different commercial networks in Germany (same UE)

[image: image2.emf]720 x 345 image area

Please replace the full-format 

image 25.4 x 19.05 cm (720 x 

540 px) in the background with 

your desired image, and erase 

this text.

CS Voice Call setup delay in different UMTS networks

(mobile use; to fix ISDN line)

5,80

6,05

4,55

0,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

[s]

PLMN 1 - Country 1 PLMN 2 - Country 1 PLMN 3 - Country 1


Figure 2:  Mobile Originated CS Voice Setup delay (mobile use)
 measured in different commercial networks in Germany (same UE)
CS Call Setup (to another mobile)

Figures 3 and 4 show typical examples of Voice Call Setup delays in different PLMNs for stationary and mobile use. The examples show the CS Voice Call setup of a UE in stationary and mobile use calling another (stationary) UMTS mobile in the same PLMN (shown are the average values over hundreds of calls in different cities). The trigger points are from RRC:RRC Connection Request to CC:ALERT.
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Figure 3:  Mobile - mobile CS Voice Setup delay (stationary use)
 measured in different commercial networks in Germany (same UE)
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Figure 4:  Mobile - mobile CS Voice Setup delay (calling UE in mobile use)
 measured in different commercial networks in Germany (same UE)

CS Call Setup delay in different PLMNs of different countries
Furthermore we performed similar tests in commercial UMTS FDD networks across Europe. The result are shown in figure 5. It can be seen from the figure that different networks perform differently with regards to the establishment delay of CS voice calls. 

Additionally the figure contains a CS call establishment delay value typical GSM networks reach today. The typical delay from sending the first message on the random access channel to CC:ALERT is approx. 3s.
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Figure 5:  Mobile Originated CS Voice Setup delay (mobile use)
 measured in different commercial networks across Europe (same UE)

The differences in the measurements in figure 5 are mainly the result of different UTRAN vendors/parameterisation and different deployment scenarios in different networks. Also CN elements (MSC) from different vendors and activation/deactivation of security procedures contribute to the differences.

It is clear that the ongoing optimization will lead to shorten the delays additionally, but we do not expect that with current standard similar figures as for GSM can be reached while still allowing resource optimized procedures. One example where operators can easily decrease the call establishment delays is the usage of the 13.6 kbps SRB which is clearly on the cost of resources! 
Conclusion

This contribution has shown examples of typical CS call setup delays in commercial deployed UMTS FDD networks. The shown times should be regarded as being typical today and we strongly recommend to agree on a common reference model for evaluation of delay contributions as for example proposed in [4]. If no common reference model is used, delay times of different contributions are not comparable.
From our analysis the CS call establishment delay in UTRAN FDD networks today is significantly longer than current GSM call establishment times. GSM CS voice call establishment is typically possible with delays of approximately 3s in evolved GSM implementations. The target for future work on delay reduction for CS Voice call establishment should at least aim to achieve the same performance as for GSM without wasting too much UTRAN resources.

In order to bring forward the work T-Mobile is committed to provide further insights in results from our networks to future 3GPP meetings.

The aim of the work should also be to evaluate possible enhancements on UTRAN/CN interfaces (e.g. RANAP, MM, CC etc) and liaise with appropriate groups. Finally also other procedures (PLMN selection, registration, cell reselection, SIB scheduling, etc) should be evaluated which might contribute to delays and thus result in poor customer perception, especially when compared with other competing wireless technologies.
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