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Introduction

This document describes a possible MBMS RAN architecture that would facilitate the implementation in the UE of autonomous soft handover. 

The capacity gains of these techniques are being discussed in RAN1 [4], [5].
RAN Architecture for MBMS

At last RAN WG2 meeting several contributions on the UTRAN architecture for MBMS were discussed [1], [2]. The group found agreement on two basic principles:

1. There is a separate Iu control plane associated to each instance of MBMS content. The SRNC will communicate with the relevant DRNC when a UE participating to an MBMS group enters the DRNC area, similarly to what is done in R'99.

2. There is a common Iu user plane for all the instances of identical MBMS content. This common Iu user plane is established between the relevant SGSN and CRNC.

Autonomous soft handover

It has been shown [3] that R'99 FACH is not a very efficient for the delivery of MBMS content. If 30 % of the base station power has to be allocated to a 64 Kb/s broadcast channel, the operator would be left with little resources to handle additional MBMS content or voice and data in that cell. The inefficiency of the R'99 FACH in delivering MBMS content is due to the fact that the FACH has to guarantee an acceptable QoS to UEs that are close to the cell border (soft handover regions)

If the UE could autonomously soft combine the content transmitted by two or more cells, the transmission power required to maintain the same QoS would be substantially reduced. A detailed analysis of the improvements is included in [4].
Impact of autonomous soft handover on UTRAN architecture

In order to allow for the implementation of autonomous soft handover in the UE, two basic conditions have to be verified:

1. Identical MBMS content transmitted in adjacent cells should be aligned within TBD ms

2. The UE should be informed of the MBMS content available in the neighbour cells

It should be possible to meet the first condition at least across the Node Bs controlled by a single CRNC.


Figure 1. MBMS UTRAN architecture

The CRNC could use existing NBAP procedures (e.g. COMMON MEASUREMENT INITIATION REQUEST, COMMON MEASUREMENT REPORT) to determine the timing information of each Node B. Such procedures could provide a time accuracy in the order of a frame. If a better accuracy is needed in order to support autonomous soft handover of MBMS content in the UE, a new procedure could be defined in Rel-6 of NBAP.
The information that the UE needs in order to perform autonomous soft handover could be sent by the CRNC using the NCCH to all the UEs in the area controlled by the CRNC. Further details are described in the next section.

Signalling requirements to support autonomous soft handover
We describe in the following the signalling requirements that are needed in order to allow the autonomous soft handover in the UE.

Uu signalling requirements for autonomous soft handover
1. UTRAN will signal to all the UEs in a cell which MBMS content is available in neighbour cells

2. UTRAN will signal to all UEs in a cell the time relation between a particular MBMS content transmitted in the serving cell and the identical MBMS content transmitted in neighbour cells (e.g. at which SFN a particular block of content starts in the neighbour cells)
3. UTRAN will signal to all UEs in a cell any change in the time relation between a particular MBMS content transmitted in the serving cell and the identical MBMS content transmitted in neighbour cells

4. UTRAN will signal to all UEs in a cell the time relation between the timing difference between the P-CCPCH of the current cell and the P-CCPCH of a neighbouring cell. This is already possible in R'99 with a granularity of 40 chips and a maximum range of one frame. It should be considered if a smaller granularity (or a bigger range) is needed in order to support autonomous soft handover in the UE.
Conclusion

The UTRAN architecture that would support autonomous soft handover in the reception of MBMS content has been described in this document. Also, signalling requirements needed for the implementation of autonomous soft handover in the UE are described.

The support for autonomous soft handover should be mandatory in Rel-6 UEs that declare support for MBMS. If it were an optional feature, UTRAN may not be able to take advantage of the capacity gains offered by it, because, if a single MBMS capable UE that does not support autonomous soft handover enters a cell, a full power channel would have to be allocated to MBMS in that cell, if that UE wanted to receive the MBMS content.
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