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1
Introduction

In RAN plenary meeting #40 a new dual cell HSDPA operation on adjacent carriers work item was agreed [1]. Work item showed some progress in Warsaw meeting, where baseline CRs were agreed. There are still some open items which are discussed in this contribution.
2
Discussion
UE categories:
UE categories similar to MIMO ones (categories 15, 16, 19 and 20) are proposed to be adopted to dual cell. Also 16QAM categories are proposed to facilitate memory efficient implementation of dual cell UEs.  Proposed UE categories are shown in table 1. Same CQI-tables can be used for these categories as are used for corresponding MIMO categories in single stream case. In addition, this would mean that the same L2 capabilities as for categories 15, 16, 19 and 20 would be supported, as shown in tables 2 and 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

	Supported modulations without MIMO operation
	Supported modulations simultaneous with MIMO operation

	Category 1
	5
	3
	7298
	19200
	QPSK, 16QAM
	Not applicable 
(MIMO not supported)

	Category 2 
	5
	3
	7298
	28800
	
	

	Category 3
	5
	2
	7298
	28800
	
	

	Category 4
	5
	2
	7298
	38400
	
	

	Category 5 
	5
	1
	7298
	57600
	
	

	Category 6
	5
	1
	7298
	67200
	
	

	Category 7
	10
	1
	14411
	115200
	
	

	Category 8
	10
	1
	14411
	134400
	
	

	Category 9
	15
	1
	20251
	172800
	
	

	Category 10
	15
	1
	27952
	172800
	
	

	Category 11
	5
	2
	3630
	14400
	QPSK
	

	Category 12
	5
	1
	3630
	28800
	
	

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

	Category 14
	15
	1
	42192
	259200
	
	

	Category 15
	15
	1
	23370
	345600
	QPSK, 16QAM

	Category 16
	15
	1
	27952
	345600
	

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

	
	
	
	23370
	345600
	–
	QPSK, 16QAM

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

	
	
	
	27952
	345600
	–
	QPSK, 16QAM

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

	Category 20
	15
	1
	42192
	518400
	

	Category 21
	15
	1
	23370
	345600
	QPSK, 16QAM
	Not applicable 
(MIMO not supported)

	Category 22
	15
	1
	27952
	345600
	
	

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

	Category 24
	15
	1
	42192
	518400
	
	


UEs of Category 21 are only required to support code rates up to 0.82, which is represented by a limitation in the maximum value of Ki. in the transport block calculation in 25.321. For other modulation formats, this restriction does not apply
UEs of Category 23 are only required to support code rates up to 0.82 when 64QAM is used, which is represented by a limitation in the maximum value of Ki. in the transport block calculation in 25.321. For other modulation formats, this restriction does not apply.
Table 2: RLC and MAC-hs parameters for FDD HS-DSCH physical layer categories

	HS-DSCH category
	Maximum number of AM RLC entities 
	Minimum total RLC AM and MAC-hs buffer size [kBytes] 

	Category 1
	6
	50

	Category 2
	6
	50

	Category 3
	6
	50

	Category 4
	6
	50

	Category 5 
	6
	50

	Category 6
	6
	50

	Category 7
	8
	100

	Category 8
	8
	100

	Category 9
	8
	150

	Category 10
	8
	150

	Category 11
	6
	50

	Category 12
	6
	50

	Category 13
	8
	300

	Category 14
	8
	300

	Category 15
	8
	400

	Category 16
	8
	400

	Category 17
	8
	400

	Category 18
	8
	400

	Category 19
	8
	600

	Category 20
	8
	600

	Category 21
	8
	400

	Category 22
	8
	400

	Category 23
	8
	600

	Category 24
	8
	600


Table 3: Total RLC and MAC-hs parameters for FDD HS-DSCH and E-DCH physical layer categories
	 HS-DSCH category

E-DCH category
	Categories 13 and 14

[kBytes]
	Categories 15, 16, 21 and 22
[kBytes]
	Categories 17 and 18

[kBytes]
	Categories 19, 20, 22 and 23 [kBytes]

	Category 1
	-
	-
	-
	-

	Categories 2 and 3
	-
	-
	-
	-

	Category 5
	400
	-
	-
	-

	Category 4
	400
	400
	400
	-

	Category 6
	400
	500
	500
	750

	Category 7
	500
	500
	500
	1000


Simultaneous support of DCH and dual cell HSDPA:
In general feature dependencies are not desirable but in this case simultaneous support of uplink DPDCH causes requirement for different set of uplink code mapping parameters. Hence feature dependency between dual cell HSDPA and DCH can not be avoided. On the other hand simultaneous DCH increases cubic metric in uplink and thus it is seen preferable that simultaneous support of DCH and dual cell HSDPA is left out of specification.
Interaction with CPC:
In Warsaw meeting interaction between dual cell HSDPA and CPC was discussed. It is proposed in [2] that DRX status and scope of HS-SCCH orders enabling/disabling DRX should be per carrier. In order to simplify things it is proposed that this is not necessary and hence DRX status and scope of orders is common to both carriers. 
Number of HS-SCCHs:
So far the working assumption has been that UE monitors 4 HS-SCCHs in each carrier. HS-SCCHs then point to data transmission starting at the same carrier. This approach has the advantage that effect of HS-SCCH codes to scheduling remains the same as in legacy HSDPA and is not too restrictive. In [3] it is proposed to have combined HS-SCCH for both carriers. This approach is, however, not seen desirable since it would create unnecessary link between the carriers and would hence limit possible architecture choices in UE. 
Active set definition and mobility measurements:

New active set definition including supplementary carrier HS-DSCH serving cell was proposed in Warsaw meeting in [4]. According to our view active set is seen as set of cells sending power control commands for uplink.  It is preferable that this definition is not changed due to possible problems with legacy features. If defining new set of radio links becomes necessary then it is proposed that completely novel and different name is used. 
Changing RRM measurements and procedures is not seen desirable and hence RRM for dual cell HSDPA should be based on legacy mobility procedures based on the anchor carrier. This was also the decision in Warsaw RAN2 meeting.
3 Conclusions

It is proposed to take discussion presented in this contribution into account when corresponding open items are decided in dual cell HSDPA operation.
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