Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting #64
R1-111164
Taipei, Taiwan, 21st – 25th February, 2011
Source:
Nokia Siemens Networks, Nokia
Title:
HSDPA Multipoint Transmission Simulation Result Summary
Agenda item:

5.4
Document for:
Discussion
1
Introduction

This document shortly summarises the 6 Nokia Siemens Networks and Nokia simulation results on HSDPA Multipoint Transmission concepts submitted to the RAN1 meeting #64 [1,2,3,4,5,6].
2
Brief overview of the simulation documents
2.1
HS-DDTx performance evaluation [1]

HS-DDTx, a dynamic, low complexity multicell interference avoiadnce technique is introduced. Simulation results with type 3 and type 3i receivers in PA3 channel using NGMN bursty traffic model are presented. The gains achievable with the HS-DDTx seem fairly modest, especially when considering type 3i receiver devices as a baseline.

2.2
HS-SFN performance evaluation [2,3,4]

HS-SFN, a multicell transmission technique utilizing Single Frequency Network operation previousloy known from MBMS SFN is introduced. The main benefits are considered to relate to a low UE receiver complexity.
HS-SFN was evaluated in both 3 and 6 sector deployments without UE feedback with Type 3, Type 3 enhanced and Type 3i receivers in PA3 and VA3 channels with bursty traffic. In addition a 3-sector deployment with precoded transmission and UE PCI feedback was investigated.

The findings indicate that HS-SFN can provide interesting gains for softer HO UEs in low SINR environment. The gains increase noticably in 6-sector deployment as well as if precoded transmission with UE feedback is used. The relative gain of HS-SFN is lower when every UE has a type 3i receiver compared to type 3, and the magnitude of the gains is more substantial for low throughput users than high throughput ones.

Finally, the power setting for HS-SCCH channels during assisted  transmissions were looked at: It was found that only moderate increase in power restores the UE-required C/I, while at the same time HS-SCCH power can be lowered in the assisted (primary) cell.
2.3
Multiflow performance evaluation [5,6]

A Multiflow, or Single-Frequency Dual-Cell HSDPA Multipoint Transmission technique, where two cells independently of each other schedule packets over HSDPA to the same UE was introduced. The performance was investigated in PA3, PB3 and VA3 channels in both 3 and 6 sector deployments with type 3 and type 3i receivers. Also the network data split architectures were briefly looked at.
It is observed, as expected, that the Multiflow gains are more pronounced with 3i receivers, but the gains do not increase, but rather decrease when going from 3 sector to 6 sector deployment. Type 3i receiver should be considered as a minimum requirement for Multiflow capable devices.
3
Summary

HS-DDTx, HS-SFN and Multiflow HSDPA Multipoint Transmission techniques were looked at in documents [1,2,3,4,5,6]. The HS-DDTx gains don’t seem to be interesting enough to justify further work on the area even though the level of complexity of this concept is very low [1]. The HS-SFN [2,3,4[ and Multiflow [5,6] concepts show promising gains and further work on those two seems justified.

Compared with HS-SFN, Multiflow gains are higher with type 3i receivers, and for Multiflow Type 3i should be considered a baseline requirement. However it is interesting to note that the shape of the CDF curves differ between Multiflow and HS-SFN. HS-SFN gains are observed mainly for low throughput users, with lower gains for high throughput users. On the other hand, Multiflow gains are lower for low throughput users and higher for high throughput users. The reason for the higher gains of Multiflow at high SINR is that it is inherently a dual stream transmission, whereas HS-SFN is single stream.
It should be noted that the channel models are simplified, and especially for inter-site cases, more confidence could be gained by using more sophisticated models. The dependency to higher delay spread became more apparent even in intra-site in PedB, where, incidentially, HS-SFN was showing higher gains than Multiflow.
Finally, in document [7], interaction with MIMO was discussed. There does not seem to be any reason why MIMO could not work with the studied multipoint techniques, although the Multiflow gains over the baseline may decrease.
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