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Coding of new multislot classes for mobiles capable of downlink dual carrier

1 Introduction

At GERAN#29 a possible way of extending the single carrier multislot classes to downlink dual carrier mode was shown [1]. It was proposed to reuse the existing single carrier multislot classes in a straightforward way for downlink dual carrier mode – by simply doubling the multislot capability. In order to take into account the restrictions that could come from the baseband limitations of the MS, it was proposed to indicate a possible reduction in the total number of timeslots on the downlink using an additional field in the mobile station classmark 3 / MSRAC. In this contribution two options for the indication of such a reduction are discussed.

2  A fixed (linear) offset for all multislot classes

This is the concept highlighted in [1]. With this, the “offset” field has the same meaning for all multislot classes. In [1], a reduction of up to 7 slots in dual carrier mode was proposed using a 3-bit field. However, it is believed that a 2-bit field indication might be sufficient. This means that the maximum downlink multislot capability in dual carrier mode could be only reduced by 0 to 3 timeslots from the ideal capability – which is double the single carrier downlink capability. Table 1 summarizes the concept.

	Single carrier multi slot class

Class (RX + TX = Sum)
	Ideal dual carrier downlink multislot capability ( ≤ # DL TS)
	Offset field
	Actual dual carrier downlink capability     ( ≤ # DL TS)

	7 (3 + 2 = 4)
	6
	00
	01
	10
	11
	6
	5
	4
	3


	12 (4 + 4 = 5)
	8
	00
	01
	10
	11
	8
	7
	6
	5

	39 (5 + 5 = 6)
	10
	00
	01
	10
	11
	10
	9
	8
	7

	45 (6 + 6 = 7)
	12
	00
	01
	10
	11
	12
	11
	10
	9


Table 1: Fixed offset for all multislot classes – An example
3 Nonlinear/variable-granularity offset

Alternatively, the offset field could be defined in a non linear way depending on the actual number of downlink timeslots that are indicated by the single carrier multislot class. This has the advantage that a higher reduction is possible when the number of downlink timeslots that could be supported is higher. The concept is illustrated in the Table 2.

	Single carrier multi slot class
	Ideal dual carrier downlink multislot capability ( ≤ # DL TS)
	Offset field
	Actual dual carrier downlink capability     ( ≤ # DL TS)

	7 (3 + 3 = 4)
	6
	00
	01
	10
	11
	6
	5
	4
	31

	12 (4 + 4 = 5)
	8
	00
	01
	10
	11
	8
	7
	6
	5

	39 (5 + 5 = 6)
	10
	00
	01
	10
	11
	10
	9
	8
	6

	45 (6 + 6 = 7)
	12
	00
	01
	10
	11
	12
	11
	9
	7


Table 2: Nonlinear/variable-granularity offset – An example
Whilst no mathematical rule was applied to derive the actual number of timeslots in the above concept, the idea is to allow for higher reduction in case of higher multislot classes to enable more choice for implementation in the MS. The actual meaning of the offset field is thus dependent on the actual single carrier multislot class itself and a table defining the downlink dual carrier capability based on single carrier multislot class (and the offset field) could be agreed for all the multislot classes and standardised. 

4 Conclusion

New multislot classes for downlink dual carrier mobiles are defined in such a way that they can be derived from the single carrier multislot class along with an offset field. The actual meaning of the offset field could be defined in a linear way as in Section 2 or in a non linear way for each multislot class as defined in 3. 
It is expected that having some degree of flexibility in definition of new multislot capabilities will give more choices for dual carrier MS implementation (especially with respect to the baseband capabilities) and enable a quick realisation of the downlink dual carrier feature. A draft CR inline with the concept shown in section 2 is in [2].
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� This is probably not a realistic scenario – Dual carrier multislot capability is expected to be better than the single carrier multi slot capability





