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1.
Introduction
In post-RAN1#68bis email discussion on HS-SCCH order based cell deactivation an intimate relationship between the HS-DPCCH format and content and the allowed deactivation cases was observed. The email discussion is summarized in [1].
This document makes a detailed proposal for  HS-DPCCH encoding and channel mapping for all cases suggested to be supported. This has been adopted in the draft 25.212 CR in [2].
2.
Different cell deactivation cases
Table 1 lists the HS-SCCH order based cases for cell deactivation suggested to be supported wiht HSDPA Multiflow
Table 1: Allowed cases for cell-deactivation with HS-SCCH orders in HSDPA Multiflow
	Configuration
	Maximum number of cells that can be deactivated
	Cells that can be deactivated

	SF-DC/DF-DC
	0
	None

	DF-3C
	1
	Secondary cell or assisting secondary cell, whichever is present

	DF-4C
	2
	Secondary cell and assisting secondary cell


3.
HS-DPCCH formats
Table 2: Overview of the HS-DPCCH encoding with Multiflow
	Configuration
	MIMO
	slot format
	HARQ-ACK encoding
	CQI encoding

	SF-DC/DF-DC
	No
	0
	As in DC-HSDPA
 (joint code)
	As in DC-HSDPA (joint code)

	SF-DC/DF-DC
	Yes
	0
	A new code book needed
	As in DC-HSDPA + MIMO
(TDM two SC-HSDPA MIMO PCI/CQIs)

	DF-3C
	No
	0
	As in 3C-HSDPA
 (joint code)
	As in 3C-HSDPA (DC-HSDPA joint coding for a CQI pair, SC-HSDPA CQI for one cell)

	DF-3C
	Yes
	1
	Subcase of 4C-HSDPA+MIMO
	Subcase of 4C-HSDPA+MIMO 

	DF-4C
	No 
	1
	As in 4C-HSDPA, 
two DC-HSDPA HARQ-ACKs
	As in 4C-HSDPA, individual CQI encoding

	DF-4C
	Yes
	1
	As in 4C-HSDPA+MIMO (dual-DC-HSDPA+MIMO HARQ-ACKs)
	As in 4C-HSDPA, individual PCU/CQI encoding


One difference to multicarrier HSDPA is suggested for DF-3C with MIMO and DF-4C with and without MIMO us proposed: It is proposed that CQI repetition is always used as indicated in the detailed tables in the following subsections.

The detailed cell mapping is outlined in the subsequent sections
3.1
SF-DC/DF-DC

Table 2: SF-DC/DF-DC HS-DPCCH content – non-MIMO only
	MF case
	Active cells
	HS-DPCCH subframe

	
	0
	1
	2
	3
	Slot 0
	Slot 1
	Slot 2

	1
	A
	A
	-
	-
	A0 & A1
	CQI0 & CQI1


Cell 0 refers to the serving cell and cell 1 to the assisting cell.

Table 3: SF-DC/DF-DC HS-DPCCH content – at least one of the cells in MIMO mode
	MF case
	Active cells
	HS-DPCCH subframe #0
	HS-DPCCH subframe #1

	
	0
	1
	2
	3
	Slot 0
	Slot 1
	Slot 2
	Slot 0
	Slot 1
	Slot 2

	2
	A
	A
	-
	-
	A0 & A1
	CQI0
	A0 & A1
	CQI1


Cell 0 refers to the serving cell and cell 1 to the assisting cell.

3.2
DF-3C

Table 4: DF-3C HS-DPCCH content – all cells in non-MIMO mode.
Primary assisted, primary assisting and secondary assisting cells. I.e. cells 1 and 2 form a cell group.
	MF case
	Active cells
	HS-DPCCH subframe #0
	HS-DPCCH subframe #1

	
	G0
	Group 1
	
	Slot 0
	Slot 1
	Slot 2
	Slot 0
	Slot 1
	Slot 2

	
	0
	1
	2
	3
	
	
	
	
	
	

	3
	A
	A
	A
	-
	A0&A1&A2
	CQI0
	A0&A1&A2
	CQI1&CQI2

	4
	A
	A
	-
	-
	A0&A1&D
	CQI0
	A0&A1&D
	CQI1


Cell 0 refers to the serving cell, cell 1 to the assisting cell and cell 2 to the secondary assisting cell

Table 5: DF-3C HS-DPCCH content – all cells in non-MIMO mode.
Primary assisted, secondary assisted and  primary assisting  cells. I.e. cells 0 and 1 form a cell group.
	MF case
	Active cells
	HS-DPCCH subframe #0
	HS-DPCCH subframe #1

	
	Group 0
	G1
	
	Slot 0
	Slot 1
	Slot 2
	Slot 0
	Slot 1
	Slot 2

	
	0
	1
	2
	3
	
	
	
	
	
	

	5
	A
	A
	A
	-
	A0&A1&A2
	CQI0 & CQI1
	A0&A1&A2
	CQI2

	6
	A
	-
	A
	-
	A0&D&A2
	CQI0
	A0&D&A2
	CQI2


Cell 0 refers to the serving cell, cell 1 to the secondary serving cell and cell 2 to the assisting cell

Table 6: DF-3C HS-DPCCH content – at least one of the cells in MIMO mode.
Primary assisted, primary assisting and secondary assisting cells. I.e. cells 1 and 2 form a cell group.
	MF case
	Active cells
	HS-DPCCH subframe #0
	HS-DPCCH subframe #1

	
	G0
	Group 1
	
	Slot 0
	Slot 1
	Slot 2
	Slot 0
	Slot 1
	Slot 2

	
	0
	1
	2
	3
	
	
	
	
	
	

	7
	A
	A
	A
	-
	A0&D
	A1&A2
	CQI0
	CQI0
	A0&D
	A1&A2
	CQI1
	CQI2

	8
	A
	A
	-
	-
	A0&D
	A1&D
	CQI0
	CQI0
	A0&D
	A1&D
	CQI1
	CQI1


Cell 0 refers to the serving cell, cell 1 to the assisting cell and cell 2 to the secondary assisting cell

Table 7: DF-3C HS-DPCCH content – at least one of the cells in MIMO mode. 
Primary assisted, secondary assisted and primary assisting cells. I.e. ells 0 and 1 form a cell group.
	MF case
	Active cells
	HS-DPCCH subframe #0
	HS-DPCCH subframe #1

	
	Group 0
	G1
	
	Slot 0
	Slot 1
	Slot 2
	Slot 0
	Slot 1
	Slot 2

	
	0
	1
	2
	3
	
	
	
	
	
	

	9
	A
	A
	A
	-
	A0&A1
	A2&D
	CQI0
	CQI1
	A0&A1
	A2&D
	CQI2
	CQI2

	10
	A
	-
	A
	-
	A0&D
	A2&D
	CQI0
	CQI0
	A0&D
	A2&D
	CQI2
	CQI2


Cell 0 refers to the serving cell, cell 1 to the secondary serving cell and cell 2 to the assisting cell

3.3
DF-4C

Table 8: DF-4C HS-DPCCH content – MIMO and non-MIMO. 
Cells 0 and 1 from one cell group, cells 2 and 3 form another cell group 
	MF case
	Active cells
	HS-DPCCH subframe #0
	HS-DPCCH subframe #1

	
	Group 0
	Group 1
	Slot 0
	Slot 1
	Slot 2
	Slot 0
	Slot 1
	Slot 2

	
	0
	1
	2
	3
	
	
	
	
	
	

	11
	A
	A
	A
	A
	A0&A1
	A2&A3
	CQI0
	CQI1
	A0&A1
	A2&A3
	CQI2
	CQI3

	12
	A
	-
	A
	A
	A0&D
	A2&A3
	CQI0
	CQI0
	A0&D
	A2&A3
	CQI2
	CQI3

	13
	A
	A
	A
	-
	A0&A1
	A2&D
	CQI0
	CQI1
	A0&A1
	A2&D
	CQI2
	CQI2

	14
	A
	-
	A
	-
	A0&D
	A2&D
	CQI0
	CQI0
	A0&D
	A2&D
	CQI2
	CQI2


Cell 0 refers to the serving cell, cell 1 to the secondary serving cell, cell 2 to the assisting cell and cell 3 to the secondary assisting cell.

4.
Conclusions
This document details a proposal for allowed  HS-SCCH order based cell deactivation cases and the HARQ-ACK and CQI encoding and physical channel mapping is detailed out and proposed to be agreed. The draft CR [2] is written following these guidelines.
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