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1. Introduction

The work item, 4C-HSDPA, previously introduced in RAN1 [1], (with open issues pertaining to power offsets, which have been settled in [11], [13]), is now completed in RAN1.   Therefore, it is necessary to discuss HS-DPCCH HARQ performance requirements.  First, an overview of the agreed HS-DPCCH HARQ physical channel structure and of the new coding/multiplexing cases for HARQ is presented.  Subsequently, the need for new HARQ requirements, due to the new physical channel structure is discussed.
2. Discussion
With the introduction of 4C-HSDPA, the decision was to use a single HS-DPCCH uplink dedicated channel for two main 4C-HSDPA scenarios [Section 4.2.1, 12], [1, 10, 11, 13].  The two main scenarios are:
(i) 3C with MIMO on at least 1 HS-DSCH cell and 4C with/without MIMO.  Definitions of primary (or simply, serving HS-DSCH cell) and 1st, 2nd, 3rd, secondary serving HS-DSCH cells are introduced in [Section 3, 11].
(ii) 3C without MIMO
For scenario (i), a new HS-DPCCH physical channel slot structure is defined (slot format #1) [Section 4.7.1, Section 4.7.4.1, 11].  See Table I below, included from [Table 5A, 10] for the specification of slot format #1.  See Table II below, included from [Table 1D, 12], for the channelization spreading codes associated with this slot format.
Scenario (ii) uses the previously defined channel slot structure (slot format #0) [Section 4.7.1, 11].  
Table I: HS-DPCCH fields with new slot format 1
	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/

Subframe
	Bits/

Slot
	Transmitted slots per Subframe

	0
	15
	15
	256
	30
	10
	3

	1
	30
	30
	128
	60
	20
	3


Table II: Channelization code of HS-DPCCH

	Nmax-dpdch
(as defined in subclause 4.2.1)
	Channelization code chs

	
	HS-DPCCH slot format #0 [10]
	HS-DPCCH slot format #1 [10]

	0
	C ch,256,33
	C ch,128,16

	1
	Cch,256,64
	C ch,128,32

	2,4,6
	Cch,256,1  
	N/A

	3,5
	Cch,256,32 
	N/A


The key aspects of Scenarios 1 and 2 are highlighted below.  Different coding/multiplexing configurations are specified in Table 14C in [11].  Each configuration is a function of the Secondary_Cell_Enabled and Secondary_Cell_Active, both defined in [6A.1, 13].  Each configuration can be mapped to either Scenario 1 or Scenario 2.  This mapping is provided in Tables III and IV below under the respective scenarios.
HARQ coding/multiplexing configurations
Scenario 1:
1) Uses slot format #1, as mentioned above
2) Codebook used:    Rel. 9 codebook in [7], [Section 4.7.3B.1, Table 15C.2, 11], extended with new DTX codeword [Table 15C.2A, 11].  The new DTX codeword is used when HARQ messages for two cells are jointly encoded and when it is indicated that both cells are DTXed.  It is not used when all active cells are DTXed; and in this case, the HARQ slot is DTXed.
3) The different HARQ coding/multiplexing configurations (from Table 14C in [11] which is included as Table V below, with an additional column, for ease of reference) for this scenario are summarized in Table III.
Table III: HS-DPCCH HARQ coding/multiplexing configurations for 3 cells with MIMO on at least one cell, and for 4 cells.
	Coding/

Multiplexing

Config.
	Corresp.

row number

in Table V below
	Secondary_Cell_Enabled

(i.e. configured by RRC)
	Secondary_Cell_Active
	General

Description

	a)
	row 2
	2
	0
	3 cells configured with MIMO on at least 1 cell

	b)
	row 4
	2
	1
	Same as in a) directly above

	c)
	row 5
	2
	2
	Same as in a) above

	d)
	row 6
	3
	0
	4 cells configured

	e)
	row 7
	3
	1
	Same as in d) directly above

	f)
	row 8
	3
	2,3
	Same as in d) above


Scenario 2:
1) Uses slot format #0, which is the same as that used for HS-DPCCH in Rel. 9 [6].
2) New codebook used:  codebook in Section 4.7.3C.1 in [11].
3) The different HARQ coding/multiplexing configurations (from Table 14C in [11]) for this scenario are summarized in Table IV.

Table IV: HS-DPCCH HARQ coding/multiplexing configuration for 3 cells with no MIMO.
	Coding/

Multiplexing

Config.
	Corresp.

row number

in Table V below
	Secondary_Cell_Enabled

(i.e. configured by RRC)
	Secondary_Cell_Active
	General

Description

	e)
	rows 1,3
	2
	0,1,2
	3 cells configured without MIMO on all cells


Table V: Coding for HARQ-ACK when Secondary_Cell_Enabled is more than 1 (Table 14C in [11])
	
	
	Secondary Cell Enabled is 2                                                                                                     UE is configured with two secondary serving HS-DSCH cells

	Row Number
	Secondary_Cell_Active
	Condition
	Serving HS-DSCH cell
	1st Secondary Serving HS-DSCH cell
	2nd Secondary Serving HS-DSCH cell
	3rd Secondary Serving HS-DSCH cell

	1
	0
	MIMO is not configured in any cell
	4.7.3C.1 (Note 1)
	N/A

	2
	0
	MIMO is configured in at least one cell
	4.7.3B.1 (Note 3)
	N/A

	3
	1, 2
	MIMO is not configured in any cell
	4.7.3C.1 (Note 1)
	N/A

	4
	1
	MIMO is configured in at least one cell
	4.7.3B.1 (Note 2) 
	N/A

	5
	2
	MIMO is configured in at least one cell
	4.7.3B.1
	4.7.3B.1
	N/A

	
	
	Secondary Cell Enabled is 3                                                                                                  UE is configured with three secondary serving HS-DSCH cells

	Row Number
	Secondary_Cell_Active
	Condition
	Serving HS-DSCH cell
	1st Secondary Serving HS-DSCH cell
	2nd Secondary Serving HS-DSCH cell
	3rd Secondary Serving HS-DSCH cell

	6
	0
	-
	4.7.3B.1 (Note 3)

	7
	1
	-
	4.7.3B.1 (Note 2)

	8
	2, 3
	-
	4.7.3B.1 (Note 1)
	4.7.3B.1 (Note 1)


Note 1: When a cell is deactivated, DTX message is indicated for that cell.

Note 2: HARQ-ACK information is jointly encoded for the pair of serving HS-DSCH cell and the active secondary serving HS-DSCH cell and repeated to fill the whole HARQ-ACK slot in the HS-DPCCH sub-frame as described in subclause 4.7.4.1

Note 3: HARQ-ACK information for the serving HS-DSCH cell is repeated to fill the whole HARQ-ACK slot in the HS-DPCCH sub-frame as described in subclause 4.7.4.1.
2.1. HS-DPCCH HARQ Demodulation Performance
New performance requirements are needed for Scenario 1 described above, using the existing requirement measures as defined in [Section 8.10, 9].  This is because HARQ messages in Scenario 1 use a new slot structure with spreading factor SF=128, and with a step increase in HARQ-ACK power offset [Table 2b , 13] for the case when Secondary_Cell_Active = 2 and MIMO is configured in at least one cell; and for the case when Secondary_Cell_Active = 4.


The exisiting requirement measures [Section 8.10, 9] are currently used for the following HS-DPCCH HARQ coding/multiplexing configurations:

(i) Single Cell with No MIMO [Section 4.7.2, 7]

(ii) Single Cell with MIMO [Section 4.7.3, 7]

(iii) Dual Cell with No MIMO [Section 4.7.3A, 7]

(iv) Dual Cell with MIMO [Section 4.7.2B, 7]
Given that the existing requirement measures, are used for all existing coding/multiplexing configurations [7], we should rely on these already existing requirement measures to verify the implementations for Scenario 1.  This means that the measures will be:
· ACK False alarm 

· ACK Mis-detection 
In Scenario 1, the requirements proposed are to be limited to one case, where 4 cells are used with MIMO and all of them are activated. This is the full configuration, and hence, there is no need for separate requirements for 3 cells with MIMO configuration.

No new requirement measures need to be defined, since it is not necessary to test worse cases, where the Hamming distances between codewords are smaller.

For Scenario 2, no new requirements are needed since the same HARQ slot structure is used as previously, where the spreading factor SF=256.

We suggest that RAN4 agree on the basic principles of the requirements in this meeting, i.e. performance measures and scenarios for defining the requirements.
3. Conclusion
New HS-DPCCH HARQ demodulation performance requirements are needed for HS-DPCCH HARQ coding/multiplexing configurations that employ the new HS-DPCCH physical channel slot format #1 structure with spreading factor SF=128.  Given that the existing requirement measures, are used for all existing coding/multiplexing configurations [7], it is proposed that they be used for setting the HARQ demodulation requirements for Scenario 1.  In Scenario 1, the requirements proposed are to be limited to one case where 4 cells are used with MIMO and all of them are activated.  No new requirements are needed for Scenario 2. The assumptions for the requirements for Scenario 1 can be finalized in November.
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