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1
Introduction

During the RAN2#85bis meeting, there was a paper [1] suggesting to enhanced existing handover procedure from E-UTRA to UTRA. In particular, it was proposed to extend the reconfiguration message such that in E-UTRA a UE could be provided with the MC-HSDPA configuration that a UE would apply once it moves to the UTRA network. RAN2 WG did not reach an  immediate agreement and in decided to study further this enhancement.

In this discussion paper we present some performance numbers regarding the handover procedure from E-UTRA to UTRA. In addition, we provide some estimations of how much time each stage takes and contributes to the overall delay taken by the handover operation.  

2
Performance analysis

To analyse performance of E-UTRA to UTRA handover, we conduct a series to tests with the commercially available RNC and eNode B, as well as a commercially available UE supporting LTE and dual-cell HSDPA. Downlink throughput measurements are performed at the UE side; they are started when a UE is in the E-UTRA network, after which a UE is moved to UTRA. 
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Figure 1: DL throughput during the E-UTRA to UTRA handover

Figure 1 illustrates downlink throughput at different stages as measured at the UE side. As can be seen from the figure, around 70 Mbps was achieved in the E-UTRA network, which declines once measurements on the E-UTRA side are started involving the compressed mode. When a UE has moved to UTRA, it was first, of course, configured with single-carrier operation, from which it was immediately reconfigured to dual-cell HSDPA. After that the downlink throughput was at the level of around 35 Mbps. 

Figure 1 also shows a drop in the achievable throughput during the handover procedure, which lasts for around 2-3 seconds. The exact duration may vary depending on the network implementation and, more precisely, messages which RNC exchanges during the handover procedure when a UE has moved to UTRA.  It should be however noted that there are messages, which RNC cannot avoid and which contribute the largest part of the interruption time. In particular, it bears mentioning mobility information messages, security mode command messages, UE capability enquiry, and measurement control. UE physical layer syncing to the UTRA network also takes some time.

3
Conclusion

In this paper we have presented some performance numbers and our analysis regarding the handover procedure from E-UTRA and UTRA networks. In a few words, our findings can be summarized as follows:

1. Once a UE has moved to UTRAN, reconfiguration from the single-carrier to multi-carrier operation does not take much time and, depending on the network implementation, can take around 100-200ms. That “interruption” is not visible to higher layer applications and protocols.

2. Data rate degradation during the handover procedure is caused not by re-configuration from single-carrier to multi-carrier mode, but rather by the overall procedure that involves steps, such as syncing to the UTRA network, exchange of security mode command messages, mobility information messages, UE capability enquiry, establishment of measurements etc.

3. Depending on the network implementation, the overall handover procedure from E-UTRA to UTRA can take a few seconds. Nevertheless, during that period of time data plane traffic still can flow to a UE thus avoiding the application level throughput from dropping to 0 bps. Even if it had dropped down to 0 bps, that interruption would not have been quite small not impacting higher layers.

Proposal: RAN2 is kindly asked to take presented considerations into account while deciding which optimisations should be done.
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