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1          Introduction

The DC-HSUPA UE category fallback was briefly discussed in the previous meeting in [1].  This T-doc aims to continue the discussion on this topic.
2          Discussion
In the current specification [2], the FDD E-DCH UE categories are as in Table 1.

Table 1: E-DCH UE Categories

	E-DCH Category
	Max E-DCH codes
	SF
	TTI
	Modulation
	Max bits per E-DCH TrBlk within 10 ms TTI
	Max bits per E-DCH TrBlk within 2 ms TTI

	1
	1
	SF4
	10 ms TTI only
	QPSK
	7110
	N/A

	2
	2
	SF4
	10 ms and
2 ms TTI
	QPSK
	14484
	2798

	3
	2
	SF4
	10 ms TTI only
	QPSK
	14484
	N/A

	4
	2
	SF2
	10 ms and
2 ms TTI
	QPSK
	20000
	5772

	5
	2
	SF2
	10 ms TTI only
	QPSK
	20000
	N/A

	6
	4
	SF2
	10 ms and
2 ms TTI
	QPSK
	20000
	11484

	7
	4
	SF2
	10ms and 2 ms TTI
	QPSK, 16QAM
	20000
	22996


Two new E-DCH categories are introduced to support DC-HSUPA [3] and they are summarised in Table 2.
Table 2: E-DCH UE Categories for DC-HSUPA

	E-DCH Category
	Max E-DCH codes
	SF
	TTI
	Modulation
	Max bits per E-DCH TrBlk within 10 ms TTI
	Max bits per E-DCH TrBlk within 2 ms TTI

	8
	4
	SF2
	2 ms TTI
	QPSK
	N/A
	11484

	9
	4
	SF2
	2 ms TTI
	QPSK, 16QAM
	N/A
	22996


The possible category signalling combinations are summarised in Table 3 for DC-HSUPA capable UE.

Table 3: Fallback categories for DC-HSUPA UE

	Combination
	Signalled E-DCH Category
	Comments

	
	Extension 2
	Extension 1
	Mandatory
	

	1
	8
	Empty
	1
	Need to support single cell 10 ms TTI 

	2
	8
	Empty
	2
	Need to support single cell 10 ms TTI

	3
	8
	Empty
	3
	Need to support single cell 10 ms TTI

	4
	8
	Empty
	4
	Need to support single cell 10 ms TTI

	5
	8
	Empty
	5
	Need to support single cell 10 ms TTI

	6
	8
	Empty
	6
	Need to support single cell 10 ms TTI

	7
	8
	7
	1
	Need to support 16QAM & 10 ms TTI in single cell mode

	8
	8
	7
	2
	Need to support 16QAM & 10 ms TTI in single cell mode

	9
	8
	7
	3
	Need to support 16QAM & 10 ms TTI in single cell mode

	10
	8
	7
	4
	Need to support 16QAM & 10 ms TTI in single cell mode

	11
	8
	7
	5
	Need to support 16QAM & 10 ms TTI in single cell mode

	12
	8
	7
	6
	Need to support 16QAM & 10 ms TTI in single cell mode

	13
	9
	Empty
	1
	Need to support single cell 10 ms TTI 

	14
	9
	Empty
	2
	Need to support single cell 10 ms TTI 

	15
	9
	Empty
	3
	Need to support single cell 10 ms TTI 

	16
	9
	Empty
	4
	Need to support single cell 10 ms TTI 

	17
	9
	Empty
	5
	Need to support single cell 10 ms TTI 

	18
	9
	Empty
	6
	Need to support single cell 10 ms TTI 

	19
	9
	7
	1
	Need to support single cell 10 ms TTI 

	20
	9
	7
	2
	Need to support single cell 10 ms TTI 

	21
	9
	7
	3
	Need to support single cell 10 ms TTI 

	22
	9
	7
	4
	Need to support single cell 10 ms TTI 

	23
	9
	7
	5
	Need to support single cell 10 ms TTI 

	24
	9
	7
	6
	Need to support single cell 10 ms TTI 


In all combinations shown in Table 3, the DC-HSUPA UE needs to support 10 ms TTI under single cell mode since all other categories (1 to 7) are capable of operating in 10 ms TTI.  Therefore it is proposed that:

Proposal 1: A DC-HSUPA capable UE (E-DCH category 8 and 9) shall be able to support 10 ms TTI when it is operating in single cell mode

Assuming Proposal 1 is possible, combination 7, 8, 9, 10, 11 and 12 may be an issue since a category 8 UE needs to support 16 QAM but does not support more than 11484 bits per E-DCH transport block (2 ms TTI), which is expected of a category 7 UE.  If this is an issue to the UE, then it is proposed that:

Proposal 2: If the UE signals an “E-DCH physical layer category extension 2” of 8, it shall NOT signal an “E-DCH physical layer category extension 1”

Additional restriction may be required and it is proposed that RAN2 discuss this and agree on a way forward.
Proposal 3: Discuss and agree on any other UE category fallback combinations restriction.

3          Conclusion

Two new DC-HSUPA E-DCH physical layer categories are introduced.  A summary of the possible E-DCH physical layer category signals is presented in this T-doc.  It is proposed to discuss the following two proposal and agree on a way forward:

Proposal 1: A DC-HSUPA capable UE (E-DCH category 8 and 9) shall be able to support 10 ms TTI when it is operating in single cell mode

Proposal 2: If the UE signals an “E-DCH physical layer category extension 2” of 8, it shall NOT signal an “E-DCH physical layer category extension 1”

Proposal 3: Discuss and agree on any other UE category fallback combinations restriction.
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