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1. Introduction

In this meeting partial IR based soft combining for 1.28Mcps TDD MBMS physical layer enhancement are proposed [1]. This document provides the text proposal to 25.905.
<<<<<<<<<<<<<<<<<<<<<<<< START OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>>>>>
5.2
SFN operation for MBMS
It has been identified in RAN WG1 that the use of a common cell ID, facilitating a so-called single-frequency network (SFN), leads to significant improvements over release 6 MBMS spectral efficiency. In this transmission method, identical and closely time-synchronised signals are transmitted from multiple cells. Delayed versions of the signal are observed at the receiver due to the multi-cell transmission. These may be treated as multipath components and can be combined in the receiver in a similar fashion to existing UTRA receivers. By doing so, intercell interference is transformed into useful signal energy and the distribution of C/I across the coverage area is improved. This in turn leads to higher possible data rates for MBMS and higher spectral efficiencies. In some situations the C/I improvements can be such that the system becomes code (rather than interference) limited. As such, higher order modulations (e.g. 16-QAM) become applicable for MTCH transmission. Design considerations of relevance to an SFN physical layer architecture are:

· Configuration of a common scrambling code,

· Base site synchronisation,

· Receiver support for sufficient delay spread (of the order of 33μs),

· Support for UE discontinuous reception (DRX),

· Receiver support for suitable equaliser technology, including joint detection,
· Backwards compatibility with the existing UTRA physical layer architectures in existing spectral assignments,

· Flexibility of resource partitioning between unicast and MBMS SFN transmissions; 

· Support for higher order modulation schemes on S-CCPCH,

· Minimisation of required signalling,

· Support for UE receive diversity,

· Support for mobility,
· Support for artificial approach(1.28Mcps TDD only), e.g. artificial multi-path in micro-cell deployment and base station phase rotation, to promote SFN performance.
· May support for partial IR based soft combining in UE.
Two possibilities have been discussed for multiplexing of SFN transmissions with non-SFN transmissions. These are time division multiplexing (same carrier) and frequency division multiplexing (separate carriers) as discussed in subclauses 5.2.1 and 5.2.2 respectively.

5.2.1
Time multiplexing of MBMS SFN with unicast carrier 

With a TDD air-interface, due to the self-contained time-slotted nature of the transmission, it is possible to time multiplex SFN MBMS transmissions with existing non-SFN (e.g. unicast) transmissions on a single carrier.  With this approach, non-SFN timeslots would employ a cell-specific cell ID (i.e. scrambling code and midamble base code) whilst SFN MBMS timeslots would employ a common cell ID (an identical scrambling code and midamble base code are utilised across multiple cells).

The spectral efficiency of the MBMS transmissions can therefore be improved via common cell ID transmission without the need for a dedicated carrier. Timeslots reserved for existing MTCH transmission methods in Release 6 may be replaced or augmented by SFN timeslot transmissions. It is possible to alter the portion of time resources assigned to unicast and SFN broadcast/multicast services.

5.2.2
SFN MBMS for auxiliary carrier 

In this approach, SFN MBMS transmissions are provided on a separate carrier to non-SFN (e.g. unicast) transmissions.  The SFN auxiliary carrier would employ a common cell ID (scrambling code) whilst the non-SFN carrier would employ a cell-specific cell ID. This configuration applies to both TDD and FDD air-interface methods.

5.2.2.1
Single/Dual Receiver Aspects

The UE may be able to support reception of SFN MBMS services in parallel with other (e.g. unicast) services. In addition, the UE is required to perform normal background operations in support of mobility. When SFN MBMS transmission is performed on a separate carrier to the unicast services, the reception capability of the terminal needs to be considered.

If the receiver is capable of reception on only a single carrier this leads to a requirement that e.g. reception of the unicast and SFN MBMS services are multiplexed in time or the unicast and multicast service are provided for such UEs on the unicast carrier. If the receiver is capable of simultaneous reception of two separate carriers, the unicast and SFN MBMS services for that UE do not need to be time multiplexed.
5.2.3 Multi-cell Joint Detection
Chip Combining, as a supplementary of SFN in some scenarios, is another form of combining method for p-t-m transmissions in 1.28Mcps TDD mode. All involved cells still keep their own configuration of scrambling code as the manner in non-SFN mode, which is the main difference from the Common ID Combine. In Chip Combining mode, All Node Bs involved are closely time synchronized, which is the inherent characteristic in TDD system. All involved cells still keep their own scrambling code in p-t-m transmission timeslot as the manner in existing UTRAN, which is the main difference from the Common Cell ID scheme.
The UE interested in one p-t-m MBMS service gets the active configuration, such as the midamble codes and the scrambling codes in current cell and in the involved neighbouring cells from BCCH and/or MCCH. In active p-t-m timeslot, the UE first gets the system matrixes of each involved cell respectively, and then, one compound system matrix can be got by combining the system matrix of these involved cells. After that, the UE uses joint detection algorithm to recover the MBMS data with the compound system matrix.
5.2.4 Multi-cell transmission with partial IR based soft combining
Soft combining is a supplementary of SFN for p-t-m transmissions in 1.28Mcps TDD mode based on Multi-cell Joint Detection. All involved cells also keep their own scrambling code as the manner in non-SFN mode. Each involved cell may transmit a MBMS p-t-m transmission stream with a different self-decodable redundancy version (RV). The UE shall use joint detection algorithm to recover the MBMS streams with difference RV value, and then shall apply partial IR based soft combining to combine each MBMS stream to decode.
The UE interested in one p-t-m MBMS service gets the active configuration, such as the midamble codes and the scrambling codes and RV value in current cell and in the involved neighbouring cells from BCCH and/or MCCH. The RV configurations of neighboring cells can be different from each other, but it does not preclude the case where some or all of neighboring cells may have the same RV configurations. Moreover, the RV configuration for each cell can be either statistic or varies in a pre-defined pattern. 
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