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1 Introduction
At RAN#54, a new work item ([1]) was established on study on HSDPA multiflow transmission (MF-HSDPA). In this paper, we give some considerations on UE multiflow capability.

2 Discussion
2.1 Introduction of UE categories for multi carrier features

Regarding Dual Carrier HSDPA (DC-HSDPA) feature, categories 21, 22, 23 and 24 are defined in table 1 ([2]), and there is a new IE named “HS-DSCH physical layer category extension 2” introduced for DC-HSDPA in uplink RRC signalling in [3].
Table 1: FDD HS-DSCH physical layer categories

	HS-DSCH category
	Maximum number of HS-DSCH codes received
	Minimum inter-TTI interval
	Maximum number of bits of an HS-DSCH transport block received within

an HS-DSCH TTI
NOTE 1
	Total number of soft channel bits

	Total Numb-er of serving/secondary serving HS-DSCH cells
	Total Number of serving/secondary serving HS-DSCH cells in which MIMO can be configured
	Supported modula-tions without MIMO operation
or aggregated cell operation
	Supported modula-tions with MIMO operation and without aggregated cell operation
	Supported modula-tions without MIMO operation with aggregated cell operation
	Supported modula-tions with MIMO operation and aggregated cell operation

	Category 1
	5
	3
	7298
	19200
	1
	0
	QPSK, 16QAM
	Not applicable 
(MIMO not supported)
	Not applicable (aggregated carriers operation not supported)
	Not applicable (simultaneous aggregated carriers and MIMO operation not supported)

	Category 2 
	5
	3
	7298
	28800
	1
	0
	
	
	
	

	Category 3
	5
	2
	7298
	28800
	1
	0
	
	
	
	

	Category 4
	5
	2
	7298
	38400
	1
	0
	
	
	
	

	Category 5 
	5
	1
	7298
	57600
	1
	0
	
	
	
	

	Category 6
	5
	1
	7298
	67200
	1
	0
	
	
	
	

	Category 7
	10
	1
	14411
	115200
	1
	0
	
	
	
	

	Category 8
	10
	1
	14411
	134400
	1
	0
	
	
	
	

	Category 9
	15
	1
	20251
	172800
	1
	0
	
	
	
	

	Category 10
	15
	1
	27952
	172800
	1
	0
	
	
	
	

	Category 11
	5
	2
	3630
	14400
	1
	0
	QPSK
	
	
	

	Category 12
	5
	1
	3630
	28800
	1
	0
	
	
	
	

	Category 13
	15
	1
	35280
	259200
	1
	0
	QPSK, 16QAM, 64QAM
	
	
	

	Category 14
	15
	1
	42192
	259200
	1
	0
	
	
	
	

	Category 15
	15
	1
	23370
	345600
	1
	1
	QPSK, 16QAM
	
	

	Category 16
	15
	1
	27952
	345600
	1
	1
	
	
	

	Category 17 NOTE 2
	15
	1
	35280
	259200
	1
	0
	QPSK, 16QAM, 64QAM
	–
	
	

	
	
	
	23370
	345600
	1
	1
	–
	QPSK, 16QAM
	
	

	Category 18 NOTE 3
	15
	1
	42192
	259200
	1
	0
	QPSK, 16QAM, 64QAM
	–
	
	

	
	
	
	27952
	345600
	1
	1
	–
	QPSK, 16QAM
	
	

	Category 19
	15
	1
	35280
	518400
	1
	1
	QPSK, 16QAM, 64QAM
	
	

	Category 20
	15
	1
	42192
	518400
	1
	1
	
	
	

	Category 21
	15
	1
	23370
	345600
	2
	0
	-
	-
	QPSK, 16QAM
	

	Category 22
	15
	1
	27952
	345600
	2
	0
	
	
	
	

	Category 23
	15
	1
	35280
	518400
	2
	0
	
	
	QPSK, 16QAM, 64QAM
	

	Category 24
	15
	1
	42192
	518400
	2
	0
	
	
	
	

	Category 25
	15
	1
	23370
	691200
	2
	2
	-
	-
	-
	QPSK, 16QAM

	Category 26
	15
	1
	27952
	691200
	2
	2
	
	
	
	

	Category 27
	15
	1
	35280
	1036800
	2
	2
	-
	-
	-
	QPSK, 16QAM, 64QAM

	Category 28
	15
	1
	42192
	1036800
	2
	2
	
	
	
	

	Category 29
	15
	1
	42192
	777600
	3
	0
	-
	-
	QPSK,

16QAM,

64QAM
	-

	Category 30
	15
	1
	42192
	1555200
	3
	3
	-
	-
	QPSK,

16QAM,

64QAM
	QPSK,

16QAM,

64QAM

	Category 31
	15
	1
	42192
	1036800
	4
	0
	-
	-
	QPSK,

16QAM,

64QAM
	-

	Category 32
	15
	1
	42192
	2073600
	4
	4
	-
	-
	QPSK,

16QAM,

64QAM
	QPSK,

16QAM,

64QAM


2.2 Agreements on multiflow schemes
According to the latest RAN1 ([4]) and RAN2 progress ([5]), the following multiflow schemes are agreed to be supported so far:

-
SF-DC, SF-DC with single-stream and dual-stream MIMO

-
DF-4C, DF-4C with single-stream and dual-stream MIMO

-
DF-3C
From our point of view, SF-DC is similar to DC-HSDPA, i.e. UE is involved with two serving HS-DSCH cells. Although there are open issues such as data split options under Inter-NodeB SF-DC operation, it is seen that there is no obvious difference on HS-DSCH physical capability between SF-DC and DC-HSDPA. Similarly, DF-4C is similar to 4C-HSDPA, and both SF-DC and DF-4C with MIMO are similar to multi carrier with MIMO.
2.3 Discussion on UE capabilities on multiflow
Based on such analysis, it is natural to use for SF-DC the same UE categories as for DC-HSDPA (categories 21~24), that is to say there are no new categories introduced in [2]. A new IE in RRC signalling can indicate the SF-DC, so in this way the network can know all the necessary information about the UE.
For example, if a Rel-11 UE supports SF-DC operation as well as supporting DC-HSDPA operation, then the UE should report the following IEs in uplink RRC signalling:
1. “Multi cell support”: indicates whether UE supports dual cell operations on adjacent frequencies or not

2. “HS-DSCH physical layer category extension 2”: indicates the HS-DSCH category supported by the UE when dual cell operation is configured

3. “SF-DC support”: indicate whether UE supports SF-DC operations or not

Similarly, for DF-3C feature category 29 for the non-MIMO case should be used and for DF-4C feature category 31 for the non-MIMO case should be referenced.
Proposal 1: It is proposed to reuse the current HS-DSCH physical layer categories for multiflow UEs.

Proposal 2: It is proposed to introduce new indicators of multiflow support in RRC signalling.
3 Conclusion

In this paper, we give some consideration on UE multiflow capability, especially on UE categories. From our point of view, there are no obvious differences for UE categories between multiflow and multi carrier HSDPA, so it is proposed to reuse the legacy UE categories. Nevertheless, some new indicators are necessary in RRC signalling to indicate to the network that the UE is multiflow capable.
Proposal 1: It is proposed to reuse the current HS-DSCH physical layer categories for multiflow UEs.

Proposal 2: It is proposed to introduce new indicators of multiflow support in RRC signalling.
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