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6A 
HS-DSCH-related procedures

6A.1
General procedure

Scheduling and transport format selection is controlled by the MAC-hs sublayer in the Node B [9].

The following parameters are signalled to the physical layer in the UE and the Node B from higher layers:

1)
HS-SCCH set to be monitored in the serving HS-DSCH cell
2)
Repetition factor of ACK/NACK:
N_acknack_transmit
3)
Channel Quality Indicator (CQI) feedback cycle k
4)
Repetition factor of CQI: N_cqi_transmit
5)
Measurement power offset (
6) Status of preamble/postamble transmission: HARQ_preamble_mode

7) Status of 64QAM configuration

8) Set of P-CPICH and/or S-CPICH (which shall be transmitted on the same scrambling code) that shall be used for HS-PDSCH demodulation in case the UE is configured in MIMO mode

9) The number N of dynamic single/dual CQI reports out of a sequence of  M CQI reports in case the UE is configured in MIMO mode (not applicable when single-stream restriction is configured): N_cqi_typeA, M_cqi, respectively

10) Set of transport block sizes configured for HS-SCCH-less operation

11) Set of HS-PDSCHs configured for HS-SCCH-less operation

12) Status variables HS_SCCH_LESS_STATUS and DTX_DRX_STATUS

13) Enabling_Delay

14) RRC protocol state (CELL_DCH, CELL_FACH, CELL_PCH or URA_PCH)

15) HS-DSCH paging system information, which includes the following information when the UE is configured to receive HS-DSCH without dedicated H-RNTI in URA_PCH or CELL_PCH states:

a. Number of PCCH transmissions: For UEs configured without a dedicated H-RNTI, the number of times the Node B will repeat a HS-DSCH subframe plus one

b. Transport Block Size: List of Transport Block Sizes

16) Status of MIMO configuration
17) HS-SCCH set to be monitored in a secondary serving HS-DSCH cell

18) HS-SCCH set to be monitored in one non-serving cell

If HS_SCCH_LESS_STATUS is TRUE then HS-SCCH_less_mode=1. Otherwise HS-SCCH_less_mode=0.
HS-SCCH-less_Active shall be set to TRUE while HS-SCCH_less_mode=1 and HS-SCCH-less operation is activated. Otherwise HS-SCCH_less_Active shall be set to FALSE. HS-SCCH-less operation shall be activated at the time when HS-SCCH_less_mode is set to 1, and may be further deactivated or activated by HS-SCCH orders as specified in [2]. This ordered deactivation or activation of the HS-SCCH-less operation is applied by the UE 12 slots after the end of the HS-SCCH subframe delivering the order.
If the higher layers set DTX_DRX_STATUS to TRUE (as described in [5]) then UE_DTX_DRX_Enabled is FALSE until Enabling_Delay radio frames have passed. After the higher layers have set DTX_DRX_STATUS to TRUE (as described in [5]) and Enabling_Delay radio frames have passed then UE_DTX_DRX_Enabled is TRUE. Otherwise UE_DTX_DRX_Enabled is FALSE.
If the UE is configured with a secondary serving HS-DSCH cell, then Secondary_Cell_Enabled is 1, otherwise Secondary_Cell_Enabled is 0 and Secondary_Cell_Active is 0. The secondary serving HS-DSCH cell shall be activated at the time when Secondary_Cell_Enabled is set to 1, and may further be deactivated or activated by HS-SCCH orders as specified in [2]. Secondary_Cell_Active shall be set to 1 while Secondary_Cell_Enabled is 1 and the secondary serving HS-DSCH cell is activated, otherwise Secondary_Cell_Active shall be set to 0. HS-SCCH ordered deactivation or activation of the secondary serving HS-DSCH cell, and the corresponding change of the HS-DPCCH channel coding scheme as specified in [2], are applied by the UE 12 slots after the end of the HS-SCCH subframe delivering the order, and any transient behaviour related to this change should take place before this point in time.

------------------- sections omitted -------------------

6A.1.2
UE procedure for reporting channel quality indication (CQI) and precoding control indication (PCI)
------------------- sections omitted -------------------
6A.1.2.2
Composite PCI/CQI reporting procedure in case the UE is configured in MIMO mode

The following types of CQI reports have to be supported by the UE when the UE is configured in MIMO mode and single-stream restriction is not configured:

Type A: CQI reports that indicate the supported transport format(s) for the number of simultaneously transmitted transport blocks that the UE prefers according to the current channel conditions assuming that the preferred primary precoding vector as indicated by the PCI value signalled in the same HS-DPCCH sub-frame would be applied at the Node-B for the primary transport block and in case two transport blocks are preferred the precoding vector orthogonal to the preferred primary precoding vector would be applied for the secondary transport block. This type of CQI report contains information on either one transport format or a combination of two transport formats depending on what is currently the preferred number of transport blocks (either 1 or 2).

Type B: CQI reports that indicate the supported transport format for a single transmitted transport block according to the current channel conditions assuming that the preferred primary precoding vector as indicated by the PCI value signalled in the same HS-DPCCH sub-frame would be applied at the Node-B for the primary transport block and that no secondary transport block is transmitted.

When UE is configured in MIMO mode and single-stream restriction is configured only type B CQI report have to be supported by the UE.
With the exception of the provisions of subclause 6A.3, the following shall apply when the UE is configured in MIMO mode:

1)
The UE derives the PCI value as defined in subclause 6A.4 and when single-stream restriction is not configured either a type A or a type B CQI value and when single-stream restriction is configured type B CQI value as defined in subclause 6A.2.2 depending on which type of CQI shall be reported as defined below.

2)

a. For k = 0, the UE shall not transmit a composite PCI/CQI value.
b. For k > 0 when DTX_DRX_STATUS is not TRUE (see section 6A.1), the UE shall transmit a composite PCI/CQI value in each subframe that starts m(256 chips after the start of the associated uplink DPCCH frame with m fulfilling
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where CFN denotes the connection frame number for the associated DPCH and the set of five possible values of m is calculated as described in subclause 7.7 in [1].


When single-stream restriction is not configured and the relation 
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holds, the UE shall report a type A CQI value. Otherwise the UE shall report a type B CQI value. 
c. For k > 0 when DTX_DRX_STATUS is TRUE (see section 6A.1), the UE shall transmit the CQI value as specified in 6C.2 based on the CQI transmission pattern. The CQI transmission pattern is the set of HS-DPCCH subframes whose HS-DPCCH discontinuous transmission radio frame number CFN_DRX and subframe number S_DRX, both defined in 6C.3, verify:
((5*CFN_DRX - UE_DTX_DRX_Offset + S_DRX ) mod k') = 0, with 
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When single-stream restriction is not configured and the relation 
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holds, the UE shall report a type A CQI value. Otherwise the UE shall report a type B CQI value.

d. For k>0, the PCI value derived in 1) shall be transmitted together with the CQI value as a composite PCI/CQI value. It should be noted that in case that 2560 is not an integer multiple of M_cqi, the sequence of type A and type B CQI reports might not always be periodic due to CFN roll-over.

3)
The UE shall repeat the transmission of the composite PCI/CQI value derived above over the next (N_cqi_transmit – 1) consecutive HS-DPCCH sub frames in the slots respectively allocated to CQI as defined in [1]. The UE does not support the case of 
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4)
The UE shall not transmit composite PCI/CQI in other subframes than those described in 2) and 3).
------------------- sections omitted -------------------
6A.2.2 
CQI definition when the UE is configured in MIMO mode

This definition of CQI applies only when the UE is configured in MIMO mode.

Based on an unrestricted observation interval, the UE shall report the highest tabulated CQI value(s) for which a single HS-DSCH sub-frame formatted with the set of transport block size(s), number of HS-PDSCH codes and set of modulation(s) corresponding to the reported CQI value(s) could be received with individual transport block error probabilities not exceeding 0.1 in a 3-slot reference period ending 1 slot before the start of the first slot in which the reported CQI value(s) is/are transmitted if the preferred primary precoding vector as indicated by the PCI value reported in the same HS-DPCCH sub-frame would be applied at the Node B for the primary transport block and in case two transport blocks are preferred the precoding vector orthogonal to the preferred primary precoding vector would be applied for the secondary transport block. When single-stream restriction is not configured and depending on the UE category as derived by higher layers [5], either Table 7H, 7I, 7J or 7K shall be used for dual transport block type A CQI reports, and either Table 7C, 7D, 7F or 7G shall be used for single transport block type A or type B CQI reports. 

Type A CQI reports are constructed using a CQI value that is computed according to
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where CQI1 indicates the supported transport format according to Table 7H, 7I, 7J or 7K for the transport block that could be received with the specified block error probability if it was transmitted with the preferred primary precoding vector and CQI2 indicates the supported transport format according to Table 7H, 7I, 7J or 7K for the transport block that could be received with the specified block error probability if it was transmitted with the precoding vector orthogonal to the preferred primary precoding vector. CQIS indicates the supported transport format according to Table 7C, 7D, 7F or 7G for the transport block that could be received with the specified block error probability if it was transmitted with the preferred primary precoding vector.

When single-stream restriction is not configured type B CQI reports are constructed using the CQI value of the supported transport format according to Table 7C, 7D, 7F or 7G for the transport block that could be received with the specified block error probability if it was transmitted with the preferred primary precoding vector.
When single-stream restriction is configured type B CQI reports are constructed using the CQI value of the supported transport format according to Table 7A, 7B, 7C, 7D, 7F or 7G for the transport block that could be received with the specified block error probability if it was transmitted with the preferred primary precoding vector.
For the purpose of CQI reporting, the UE shall assume a total received HS-PDSCH power of 
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where the total received power is assumed to be to be evenly distributed among 15 HS-PDSCH codes, and the measurement power offset 
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 is signaled by higher layers.

When single-stream restriction is not configured and if a CQI for a single transport block is reported, the parameter 
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 that is given by Table 7C, 7D, 7F or 7G depending on the UE category and configuration indicates a reference power adjustment for the Node B transmit power on the indicated HS-PDSCH(s). If a CQI for two transport blocks is reported, the parameter 
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 that is given by Table 7H, 7I, 7J or 7K depending on the UE category and configuration indicates by how much the equivalent AWGN symbol SINR for a specific transport block would be different from the one required to meet the predicted BLER performance.
When single-stream restriction is configured, the parameter 
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 that is given by Table 7A, 7B, 7C, 7D, 7F or 7G depending on the UE category and configuration indicates a reference power adjustment for the Node B transmit power on the indicated HS-PDSCH(s).
When deriving the CQI value, the UE assumes that the Node B would be using a uniform power allocation across 15 OVSF codes. In case the UE reports a CQI for two transport blocks, it is assumed by the UE that the Node B uses an equal power per OVSF code for both of the two transport blocks. If the Node B does not transmit equal power per OVSF code, it should not assume that the reported transport block sizes can be received with the specified block error probabilities.

The measurement power offset 
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 that is signalled by higher layers should be adjusted by the Node B such that it reflects the power that would be available for HS-PDSCH transmission relative to the combined transmit power of the set of CPICH(s) that shall be used for HS-PDSCH demodulation in case the Node B would have 15 OVSF codes available for HS-PDSCH transmission such that it results in the same power per OVSF code as the current power and code resources actually available for HS-PDSCH transmission at the Node B would allow. 
Further, for the purpose of CQI reporting, the UE shall assume the number of soft channel bits available in the virtual IR buffer (NIR), and redundancy and constellation version parameter (Xrv, Xrvpb, or Xrvsb) as given by Table 7A, 7B, 7C, 7D, 7F, 7G, 7H, 7I, 7J or 7K depending on the UE category and on the CQI report type irrespective of the actual number of HARQ processes that are configured. 

If single-stream restriction is configured, or if single-stream restriction is not configured and a single transport block is preferred, 
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 denotes the power of the combined received set of CPICH(s) that shall be used for HS-PDSCH demodulation when the UE is configured in MIMO mode, determined as if the preferred primary precoding vector had been applied to that set of CPICH(s).

If two transport blocks are preferred when single-stream restriction is not configured, 
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 denotes the sum of the powers received from the set of CPICH(s) that shall be used for HS-PDSCH demodulation when the UE is configured in MIMO mode.

For the purpose of CQI reporting the UE shall assume that all HS-PDSCH channelisation codes it may receive are under the same scrambling code as the set of CPICH(s) used to determine
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6A.2.3 
CQI tables

The CQI mapping table for each UE category and configured mode of operation is described in Table 7a.

Table 7a: Applicability of CQI mapping tables.

	Category
	Used CQI mapping table

	
	MIMO not configured
	MIMO configured and single-stream restriction not configured
	MIMO and single-stream restriction configured

	
	64QAM 

not configured
	64QAM 

configured
	64QAM 

not configured
	64QAM 

configured
	64QAM

not configured
	64QAM

configured

	
	
	
	In case of type B or single transport block type A CQI reports
	In case of dual transport block type A CQI reports
	In case of type B or single transport block type A CQI reports
	In case of dual transport block type A CQI reports
	
	

	1-6
	A
	N/A
	A
	N/A

	7 and 8
	B
	N/A
	B
	N/A

	9
	C
	N/A
	C
	N/A

	10
	D
	N/A
	D
	N/A

	11 and 12
	E
	N/A

	13
	C
	F
	N/A
	C
	F

	14
	D
	G
	N/A
	D
	G

	15
	C
	N/A
	C
	H
	N/A

	16
	D
	N/A
	D
	I
	N/A

	17
	C
	F
	C
	H
	N/A
	C
	F

	18
	D
	G
	D
	I
	N/A
	D
	G

	19
	C
	F
	C
	H
	F
	J
	N/A

	20
	D
	G
	D
	I
	G
	K
	N/A

	21
	C
	N/A
	C
	N/A

	22
	D
	N/A
	D
	N/A

	23
	C
	F
	N/A
	C
	F

	24
	D
	G
	N/A
	D
	G


------------------- tables omitted -------------------

------------------- sections omitted -------------------

6A.4
Precoding control indication (PCI) definition

The UE uses the CPICH(s) transmitted from antenna 1 and antenna 2 to calculate the preferred precoding vectors to be applied at Node B to maximise the aggregate transport block size that could be supported under current channel conditions. No matter whether one or two transport blocks are preferred, it is sufficient to signal from the UE to the Node B only the preferred primary precoding vector 
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, since the optional secondary precoding vector will be a unique function of the primary one. When single-stream restriction is not configured the information on whether one or two transport blocks are preferred is part of the CQI reporting as defined in subclause 6A.2.2. Since the first precoding weight 
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[image: image19.wmf](

)

pref

2

pref

1

,

w

w

 is constant, it is sufficient to determine the precoding weight for antenna 2. In each TTI  during which the UE derives a composite PCI/CQI report, the UE shall calculate the optimum precoding weight 
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for antenna 2 , which is taken from the set:
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The precoding weight 
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is mapped to PCI values as defined in table 7J.
Table 7J : Mapping of preferred precoding weight 
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------------------- sections omitted -------------------

9
MIMO operation of HS-DSCH

There are two possibilities for operating MIMO: MIMO mode when single-stream restriction is not configured, in which both single and dual stream transmission can be applied, and MIMO mode when single-stream restriction is configured, which is restricted only to single stream transmission. This section applies only when a UE is configured in MIMO mode.

The general transmitter structure to support MIMO operation of HS-PDSCH transmission is shown in figure 7. Channel coding, interleaving and spreading are done as in non-MIMO mode. When single-stream restriction is not configured the Node B scheduler can decide to transmit one or two transport blocks to a UE in one TTI, whereas when single-stream restriction is configured only transmission of single transport block is allowed. The spread complex valued signals are fed to both TX antenna branches, and weighted with precoding weights w1, w2, w3 and w4. The precoding weights w1 and w3  are constant real valued scalars and the precoding weights w2 and w4 are variable complex valued scalars. The precoding weights w1, w2, w3 and w4 are defined as follows:
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If single-stream restriction is configured, or single-stream restriction is not configured and the Node B schedules a single transport block to a UE in one TTI, it uses the precoding vector (w1, w2) for transmission of that transport block on the HS-PDSCH sub-frame. If single-stream restriction is not configured and the UTRAN schedules two transport blocks to a UE in one TTI, it uses two orthogonal precoding vectors to transmit the two transport blocks. The precoding vector (w1, w2) is called the primary precoding vector which is used for transmitting the primary transport block and the precoding vector (w3, w4) is called secondary precoding vector which is used for transmitting the secondary transport block, respectively. 
If single-stream restriction is configured (Figure 7a) the secondary transport block is never present. If single-stream restriction is not configured (figure 7) the Node B can dynamically schedule the UE with one or two transport blocks.
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Figure 7: The generic downlink transmitter structure to support MIMO operation for HS-PDSCH transmission when single-stream restriction is not configured.
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Figure 7a: The generic downlink transmitter structure to support MIMO operation for HS-PDSCH transmission when single-stream restriction is configured.
9.1
General procedure

The UE uses the CPICH to separately estimate the channels seen from each antenna. One of the antennas will transmit the Antenna 1 modulation pattern of the P-CPICH as defined in subclause 5.3.3.1 of [1]. The other antenna will transmit either the Antenna 2 modulation pattern of the P-CPICH or the Antenna 1 modulation pattern of a S-CPICH. The Pilot configuration in support of MIMO operation of HS-DSCH in the cell is signalled by higher layers.

The UE determines a preferred primary precoding vector 
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 and signals it to the Node B. The signalled information about the preferred primary precoding vector is termed precoding control indication (PCI) and is defined in subclause 6A.4. The PCI is signalled to the Node B together with channel quality indication (CQI) as a composite PCI/CQI report according to the procedure defined in subclause 6A.1.2.2. The UE transmits the composite PCI/CQI report to the Node B using the CQI field on the HS-DPCCH as defined in [1]. Based on the composite PCI/CQI reports, the Node B scheduler decides when single-stream restriction is not configured whether to schedule one or two transport blocks to a UE in one TTI and what transport block size(s) and modulation scheme(s) to use for each of them.

The Node B signals to the UE the precoding weight w2 applied on the HS-PDSCH sub-frame using the precoding weight indication bits of part 1 of the corresponding HS-SCCH sub-frame. The precoding weight adjustment of each HS-PDSCH is done at the HS-PDSCH sub-frame border. 
------------------- sections omitted -------------------
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