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Impact of SAIC on RRC

1. Introduction

In Nov 2002, a feasibility study was initiated to consider the use of Single Antenna Interference Cancellation (SAIC) as a method to increase the downlink spectral efficiency in the GSM/EDGE network.

Part of the feasibility study was to also consider the need to detect/indicate SAIC capability.

Thus far, the need for SAIC signalling has been discussed in [1], where it was proposed as a means of controlling fractional loading.

In this contribution, the need for signalling from the point of view of the RRC is considered further.

2. Impacts to Channel Assignment

Presently, to validate the gain introduced by SAIC, network simulations have performed channel assignment without prior knowledge of SAIC capability, instead, relying on the power control algorithms to lower the overall interference (both for SAIC and non-SAIC users)

To exploit further the enhanced capabilities of a SAIC user, a channel allocation strategy could be employed which assigns the user to a channel that is more in-line to the performance of the terminal e.g.

· SAIC users could be moved to a specific high capacity layer. The disadvantage of this approach is that it introduces truncking loss.

· SAIC users could be allocated to channels dynamically based on a target C/I and predicted C/I for each available channel. In this case, the target C/I for a SAIC user should be less than that for a non-SAIC user 

In order to enable the radio resource control to dynamically assign a SAIC user to a specific layer or radio channel, some method is needed to indicate to the network whether a user has SAIC capability, and to what level.

3. Impacts to Link Adaptation

LA maximises spectral efficiency by selecting a modulation and channel coding scheme to suit the current radio channel conditions.

To estimate the radio channel condition, the network can utilise one or more of the measurements made by the MS and sent to the network in the DL measurement report. 

These measurements can be used to estimate the C/I of the channel, which, given an assumption of the BLER vs. C/I performance of the MS, can be used to select a modulation and channel coding scheme which maximises throughput (as depicted by solid lines in Figure 1).
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Figure 1 - Depiction of throughput vs. C/I for different MCSs, both for the non-SAIC (solid) and SAIC (dotted) receiver

With the introduction of SAIC, BLER performance is expected to be significantly better, leading to the switching points between modulation and coding schemes to fall at different positions than the conventional receiver (as depicted by dotted lines in Figure 1).

To take into account of the differences in performance between a SAIC and non-SAIC user, two options can be considered in the network:

· utilise a C/I estimate that also reflects the interference rejection capabilities of the different performing receivers

· rely on an indication of rx performance through the use of signalling

With the 1st option, four measurements exist which are probably accurate enough in reflecting both C/I and receiver performance, namely GMSK_MEAN_BEP, GMSK_CV_BEP, 8PSK_MEAN_BEP and 8PSK_CV_BEP.

However, the problem with using these variables is they are dependent on modulation, and, as only one modulation can be used at a time, not all four parameters might be available or sufficiently up-to-date to perform LA efficiently.

The current way round this problem is to make estimates of the 8PSK parameters from the GMSK measurements (or vice-versa). However, this implies some knowledge is needed of whether the user has SAIC or non-SAIC capability.

The 2nd option alleviates this problem as the network would already know this. The problem with this solution however, is the additional complexity that is introduced.

4. Conclusion

In this contribution, SAIC signalling was presented as a potential means to exploit further the gains of SAIC.

Two benefits were identified: to enable the radio resource control to dynamically assign a SAIC user to a specific layer or radio channel; and to enable the radio link control to select a modulation and channel coding scheme which reflects MS receiver performance as well as the current radio channel condition.
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