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Downlink Dual Carrier Mobiles in Single Carrier Networks
Introduction

In this paper we show how Downlink Dual Carrier capable-mobiles can make use of their second receivers to improve their capabilities even in a "single carrier" (i.e. non-Downlink Dual Carrier-capable) network.

Approach

A DLDC-capable mobile could take advantage of its second receiver to improve its performance in a non-DLDC network, by using its second receiver to perform neighbour cell measurements. This would increase the maximum number of downlink timeslots that the mobile could receive.  A DLDC-capable class 12 mobile can receive on 4 timeslots and transmit on one:


[image: image1.emf]Tra

Tra

Rx1

Rx2

Tx

Switching + Measurement


If the second receiver is used to perform measurements, the 'effective' switching time (Tra') can be reduced, allowing an additional downlink timeslot:
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The effective switching times of a DLDC-capable class 12 mobile in a single carrier network are now the same as a (non-DCDL-capable) class 33 mobile.  Therefore, the mobile could indicate to the network that it is class 33, even though the switching times of each of its receive paths are as for a class 12 mobile.

Discrimination by DCDL Network

It is not only preferable but essential that the mobile does not have to change its indicated multislot class depending on whether or not the network supports DCDL.

Therefore, the problem remaining is to specify how a DCDL network knows whether a mobile which indicates class 33 has class 12 switching times (and is 'faking' its multislot class in order to get better performance in a non-DCDL network) or really is capable of class 33 switching times.

There are two cases to consider:

1. The mobile is capable of performing measurements as indicated in 45.002, Annex E

In this case, the mobile has effectively the switching times capability of a class 33 mobile in a DCDL configuration.  It could be capable of receiving on up to 10 downlink timeslots (on both carriers).

2. The mobile is not capable of performing measurements as indicated in 45.002, Annex E

In this case, the mobile has only class 12 switching times in a DCDL configuration.  It will be limited in total downlink capacity to a maximum of 8 timeslots on both carriers.

In a similar manner as used to indicate the capability of a mobile to perform measurements according to 45.002 Annex E, it is proposed that the "Multislot Capability Reduction for Downlink Dual Carrier" IE is used to indicate the capabilities on the mobile as follows:

For mobiles indicating class 30-33 (inclusive), the "Multislot Capability Reduction for Downlink Dual Carrier" IE indicates a reduction of

· 0 or 1 timeslots, if the mobile is either a true class 30-33 mobile, or is a true class 12 mobile capable of performing measurements according to Annex E.

· 2 or more timeslots, this indicates that the mobile is a true class 8-12 mobile not capable of performing measurements according to Annex E.

Note that this does have a slight disadvantage for a mobile which 

· has class 30-33 mobile switching times and

· which has a baseband constraint that allows it to receive on fewer than 9 timeslots per TDMA frame 
Under this proposal, such a mobile will be treated by a dual-carrier capable network as having class 12 switching capabilities.  This will slightly reduce the flexibility of the allocations for that mobile, since the maximum number of downlink timeslots per carrier that can be allocated is then 4, rather than 5. However, the maximum number of timeslots that can be allocated to that mobile on both carriers (i.e. 10 minus the capability reduction) is not affected.
True Class 12 mobile:
	Indicated class
	Indicated Reduction
	Treated in SC network as..
	Treated in DC network as…
	capable of 'Annex E'
	Use 2nd Rx in SC network?

	12
	0/1
	Class 12
	Class 33
	Y
	N

	12
	2+
	Class 12
	Class 12
	N
	N

	33
	0/1
	Class 33
	Class 33
	Y
	Y

	33
	2+
	Class 33
	Class 12
	N
	Y


True Class 33 mobile:
	Indicated class
	Indicated Reduction
	Treated in SC network as..
	Treated in DC network as…
	capable of 'Annex E'
	Use 2nd rx in SC network?

	33
	0/1
	Class 33
	Class 33
	n/a

	33
	2+
	Class 33
	Class 12
	


Conclusion
In this paper we have shown how a mobile with receivers with class 12 switching capabilities can behave as a class 33 mobile in a non-DCDL configuration, by using its second receiver to perform measurements.

This capability can be permitted with only a small modification to the network's interpretation of the indicated multislot class and capability reduction, and with negligible impact on mobiles with other capabilities.
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