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1
Introduction

A new Work Item has been opened on GERAN Physical Layer evolution ([1]), where one of the prime targets is a smooth evolutionary path. A candidate for GERAN Evolution is a Multi-Carrier option, as it allows increasing the peak data rate while reusing to the maximum extent the existing GERAN infrastructure (see [2], [3])
In parallel, recent activities have showed SAIC as a first step in the advancement of terminal capabilities for GERAN terminals. Receive Diversity (RxDiv) is a candidate for a second step in the same direction ([4])
This paper proposes the definition of a class of terminals with a set of capabilities applicable if and when MC-GERAN and RxDiv are introduced. Further, a technique is proposed to manage such capabilities. The point of the proposal is to combine the two concepts within the context of an evolutionary process whose stated aim is to have a complexity as low as possible. 

2
RxDiv / Multi-carrier combining & switching
If and when RxDiv and Multi-carrier GERAN are introduced in the specification, we believe it makes sense to allow the existence of a class of mobiles operating with the following two constraints
a) RxDiv performances are required only when the terminal acts in single-carrier mode

b) Not more than two carriers are supported by the terminal when in Multi-carrier mode

Further, we believe that the two above-mentioned aspects can and should be exploited by the network to better control the performance of the terminals. This is possible by allowing the network to command the terminal whether to act in RxDiv mode or in Multi-carrier mode. In this context, the RxDiv mode implies that both antennas are tuned to the same carrier, and the MC mode implies that each antenna is tuned to a separate carrier
. 
The components of the idea are as follows

· The MS signals its capabilities are per point a) and b) above, associated with its switching capability. 

· By default, the terminal exploits the RxDiv capability. 
· Therefore, both antennas will be tuned to the same carrier and the MS performance will be increased as a consequence. 
· When appropriate, the network may signal to the MS to switch to the multi-carrier mode.

· The signaling could be done in the assignment phase (e.g. in the EGPRS Packet Downlink Assignment), i.e. per MS.
· Consequently, the MS leaves the first antenna tuned to the first carrier, and tunes the second antenna to the second carrier.
· The network could switch between the two modes to trade-off capacity vs peak data rate.
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Figure 1.  RxDiv – Multi-carrier switching
3 Impacts
· MS impact
· Minimal. The MS has to support switching commands between the two modes
· BSS impact

· Minimal. The BSS may add the switching options to its RRM algorithms

· CN impact

· Very minimal, i.e. support of the switching capability

· Specification impact

· Minimal, i.e. new capability (does not include RxDiv and Multi-carrier specification impacts as such)
4 Conclusions

This paper has outlined the features of a new class of terminals to be defined if and when RxDiv and Multi-carrier are introduced in the specification in order to minimize the impact to the terminals themselves. It is felt that this last aspect is key to any GERAN Evolution option.  Within this context, the network should then be able to command the MS to switch from RxDiv mode to Multi-carrier mode and vice-versa.
We propose to capture these concepts as an option in the GERAN Evolution Feasibility Study ([5])
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� The idea is in fact extensible to n antennas and n carriers.
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