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Introduction

In [1,3] we have shown the respective benefits of STTD, Simulcast/Autonomous combining and outer coding in the context of MBMS. In this paper we address the deployment and UE complexity aspects of each technique. Although two of these techniques enabled at the same time provide most of the gains shown in [1,3] we show that each technique address a certain set of requirements and complexity on either the UE or network side and that depending on operators requirements it may be still beneficial to support all three.

STTD

This feature is optional on the network side and mandatory on the UE side. It allows for reduced transmit power in all cases as it can be enabled on a per cell basis.

STTD is already supported as part of Release-99 and as such is by default available to operators as a way to reduce the required power allocation for MBMS services. However, not all networks have been or will be deployed with STTD given the potential additional HW/RF costs. 

When available, STTD should be used for MBMS. However making it a pre-requisite for MBMS deployment would probably not be acceptable as this will force HW/RF upgrades on the cells not already enabled with STTD. From the UE side STTD is already supported and no additional complexity is added.

Simulcast / Assisted combining

This feature would be optional on the network side and mandatory on the UE side. It allows for reduced transmit power and can be enabled within clusters of cells (intra-RNC, intra MBMS service area).

SHO is already supported as part of Release-99 and as such the associated complexity is already built in the network and UE. However simulcast and assisted combining are different than SHO in some respects and the extension is not as direct as for STTD.

On the network side this mechanism requires some level of time synchronization. Since time synchronization is not mandated in the specification, existing networks may or may not be already time synchronized. The synchronization accuracy should be significantly better than the UE receiver window size in order to maximize the possible cell size for MBMS services. Assuming receiver window sizes in the order of 300 chips, neighboring cells should transmit the MBMS channel within a few (s (e.g. 10 (s) in order to allow for any meaningful combining at the edge of the cells. If time information with such accuracy is not already available at the Node Bs support for simulcast will require additional HW in to order to acquire or derive the necessary time information. Note that other services such as LCS may require the same type of time information as well. 

In addition to the time synchronization , the neighbor cells would also have to be part of the same MBMS service area (deployment issue). The RNC under which these cells (note that this feature is only proposed for intra-RNC operation) are located would also need to provide the necessary assistance information to the UE and Node Bs (new RRC & RANAP messages, SW upgrade in the RN, Node Bs  & UE).

On the UE side  the main requirement relates to the receiver window size. Depending on which minimum time accuracy can be agreed on the network side and which cell sizes can be considered reasonable, the existing UE receiver window size may or may not be sufficient. The current minimum requirement of 296 chips is sufficient if neighbor cells are time synchronized within a few (s. At the other extreme, frame level synchronization would require buffering in the order of  2000 soft symbols or 38400 chips which will render the approach more costly on the UE side; although high the latter buffering requirement is quite similar to the one for a 5 code HSDPA UE.

In summary, support for simulcast assisted combining requires a certain level of time synchronization in the network as well as a few additional messages to the RRC and RANAP which in turn require SW upgrades in the RNC, Node B and UE. At this stage it seems that no HW changes would be necessary on the UE side nor on the network side if already time synchronized to the desired accuracy.

Outer Coding

This feature would be optional on the network side and mandatory on the UE side.  It allows for reduced transmit power and/or seamless handover between cells (intra-RNC, intra MBMS service area).

In general outer coding is a new coding scheme and would require the addition of the corresponding signaling mechanisms in RRC and RANAP.

On the network side the outer coding requires a new coding scheme in the Node B which can probably be implemented in SW. The outer coding also requires some additional memory in order to store the parity words for each MBMS stream being transmitted with outer coding.

On the UE side outer coding requires essentially a new decoder and sufficient buffering capability to store a little over a whole block of data based on the design presented in [2]. Additional IL would require additional buffering but should be justified by improved gains which has not been shown yet.

Assuming a 64 kbps transmission and the design outlined in [2] the UE would have to buffer about 3.5 kB of data in order to handle one outer code block. It is  worth noting that this is well below the RLC buffer size requirement of even the 32 kbps capable  terminal (based on 25.306, 32 & 64 kbps classes require 10 kB, 128 & 384 classes require 50 kB RLC buffer size). 

In summary the major complexity aspect of outer coding lies in the decoder in the UE. However in absolute terms the complexity aspect of outer (de-)coding is well understood; documented sub-optimum versions are available and could be implemented in SW/FW, potentially without any HW change if enough processing power is available on the baseline platform.

Summary

We have reviewed the design and deployment aspects of techniques considered in [1, 2, 3] for improved MBMS performance. The major complexity aspects are as follows:

· Support for STTD requires HW/RF support on the node B side

· Support for Simulcast requires accurate time information in the RNS or extended window size in the UE

· Support for OC requires coding and decoding capability in the Node B respectively the UE

Depending on the baseline network layout or UE platform each of the technique may require some additional HW/SW/RF support. The outer code is the only approach which would force a significant change in the UE. However at this stage we believe that from the UE side (where features would be mandated) none of the features require any major and prohibitive complexity increase which would discard them at this stage.
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