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Introduction

Uplink Dual Carrier has been proposed as evolution path for the GERAN Uplink [1]. 

A paper has also been presented discussing some of the implications of this proposal, mainly from the RF point of view [2], then concluding that the proposal is altogether unfeasible. Note that according to the proponents, some of those issues could potentially be tackled, as described in a response paper [3].
The present paper will approach the discussion from an alternative angle.
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The increase of UL timeslots
Dual Carrier’s objective is to increase the uplink throughput by increasing the number of uplink timeslots available to a single terminal within a given TDMA frame.
The number of timeslots available for uplink transmission to a single terminal within a given TDMA frame is generally constrained by the inherent limitation of MS Type 1 terminals, as “Type 1 MS are not required to transmit and receive at the same time” (see [4]).
Thus, the solution offered by Uplink Dual Carrier towards this limitation is essentially to bundle two transmit chains together. This would result in an “effective” multislot class with double uplink capabilities.
However we note that effectively bundling two transmit chains together is not the only technological option to double the number of available uplink timeslots. The same result can also be achieved by implementing a mobile station type 2.

Since “Type 2 MS are required to be able to transmit and receive at the same time” (see [4]), a new set of multislot classes would become available, as illustrated by the following extract of Table B.1 out of 3GPP TS 45.002, which confirms that Uplink Dual Carrier is not the only technique available to increase the number of available uplink timeslots.
	Multislot class
	Maximum number of slots
	Minimum number of slots
	Type

	
	Rx
	Tx
	Sum
	Tta
	Ttb
	Tra
	Trb
	

	13
	3
	3
	NA
	NA
	a)
	3
	a)
	2

	14
	4
	4
	NA
	NA
	a)
	3
	a)
	2

	15
	5
	5
	NA
	NA
	a)
	3
	a)
	2

	16
	6
	6
	NA
	NA
	a)
	2
	a)
	2

	17
	7
	7
	NA
	NA
	a)
	1
	0
	2

	18
	8
	8
	NA
	NA
	0
	0
	0
	2



Table 1. Multislot classes available with a Type 2 MS
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Complexity of MS Type 2 & UL Dual Carrier terminals
Of course, we note how MS Type 2 terminals have never gained ground in the GERAN world, due to the complexities of their implementation.
However, it is an interesting exercise to compare, at least roughly, the respective complexity of MS Type 2 and Uplink Dual Carrier. This is done in the following table.
	Item
	UL Dual Carrier
	MS Type 2
	Note

	Intermodulation products
	An issue
	Not an issue
	Tackling intermodulation products for UL Dual Carrier might require the introduction of constraints to frequency planning

	Use of additional isolators between transmitters
	Required, unless one single wideband PA is used
	Not an issue
	

	Duplication of transmit path
	Might be needed and might become an issue
	Not an issue
	

	Use of a duplexer
	Not needed
	Needed
	Duplexers are already used in dual-mode terminals because of UMTS



Table 2. High-level comparison of Uplink Dual Carrier and MS Type 2 from the implementation point of view
Thus, a preliminary assessment based on Table 2 suggests a similar impact in terms of implementation complexity for both MS Type 2 terminals and Uplink Dual Carrier terminals.
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Conclusions 
Section 2 has showed that Uplink Dual Carrier does not offer substantial new capabilities to the GERAN System when compared to an already existing option, i.e. MS Type 2. 
Further. Section 3 has further discussed how this already existing option and Uplink Dual Carrier involve a comparable level of complexity. 
It is proposed to keep such aspects into account when evaluating proposals for the Uplink part of GERAN Evolution.
5



References

[1] GP-052732. Siemens “Dual Carrier transmission on Uplink for GERAN Evolution”. 3GPP GERAN #27.
[2] GP-060188. Nokia “RF aspects for Dual Carrier in uplink”. 3GPP GERAN #28.

[3]. GP-060305. Siemens. “Modified Concept for Dual Carrier in the Uplink”. 3GPP GERAN #28.
[4] 3GPP TS 45.002
