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Pseudo CR 45.820 – EC-GSM, Additions to overlaid CDMA for extended coverage (revision of GP-150356)
1
Introduction

1.1
Background Information

A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62, see [1].
The study allows both for an evolution of GSM, to comply with the objectives of the study, and non-backwards compatible solutions by a new system design.

1.2
Reason for change

The description of the overlaid CDMA technique for EC-GSM needs to be extended to take into account performance results added in another part of the TR (see [2]).
1.3
Summary of change
The description of the overlaid CDMA technique is extended. The code length is limited to four and it is explained that the code is always applied within a TDMA frame.
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6.2.3.1.3
Overlaid CDMA

An overlaid CDMA technique is used to increase UL capacity. This technique allows multiplexing of multiple users simultaneously on the same physical channel. Orthogonality between multiplexed users is achieved through orthogonal codes. More specifically each user repeats its blocks and applies an assigned code sequence that is orthogonal to code sequences assigned to other users. The code sequence elements are of unit amplitude and are applied burst-wise, i.e., they correspond to applying a phase shift to each transmitted burst. At the receiver side, the received blocks are phase shifted according to the complex conjugate of the same code sequence, followed by addition of the received samples. This will result in coherent accumulation of the desired signal and cancellation of the others. By applying different code sequences on the receiver side, the signals from the different users can be separated.

The code sequences can e.g. be the rows of a Hadamard matrix or a Fourier matrix.

The overlaid CDMA technique is applied to the EC-PDTCH/U and its associated control channel, EC-PACCH/U, and on the EC-RACH. In case of EC-RACH a code sequence is selected by the device randomly (or in a predetermined manner based on some MS identity).
The overlaid CDMA technique is evaluated for EC-PDTCH/U in subclause 6.2.6.x. It is found that four users can be multixplexed with a CDMA code length of four while multiplexing of eight users (using a code length of 16) gives a performance degradation. To reduce complexity, the use of CDMA is therefore restricted to code lengths of up to four, applied to bursts within a TDMA frame. Restricting the overlaid CDMA code to be applied within a TDMA frame also has the advantage that overlaid CDMA can be applied on frequency hopping channels. In case more than four burst repetitions are used across multiple TDMA frames, the same CDMA code word will be repeatedly used per TDMA frame.
	End of modifications
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