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Introduction

This contribution is a revision of R1-070513. In this contribution, a scheme for defining CQI values of type A CQI reports in support of FDD MIMO is discussed which is based on previous input provided in [1]

 REF _Ref156151932 \w \h 
[2]. The proposed scheme allows for a granularity of 15 different quality levels per stream, independent mapping of quality levels per stream and flexible reporting of single or dual stream CQI values. In the Annex, a proposal for a CR to TS 25.214 is presented that includes the proposed CQI reporting scheme into the endorsed CR 430-rev-3 to TS 25.214. If approved, an updated CR will be provided for the next meeting.
Description of the CQI value mapping scheme

In a previous contribution it was demonstrated that an overall quantization of 8 bits for two CQI values in the dual stream case would be sufficient [3] without degrading system level performance noticeably. Furthermore, it was already agreed in the endorsed CR [4] to use 8 bits for reporting the CQI part of the joint PCI/CQI report of type A. Now we need to define how these eight bits are exactly used to signal the actual supported transport formats for each stream.

During the definition of MIMO for FDD in Rel-7 it was agreed to make the assumption of symmetric OVSF code allocation across the two streams for the purpose of CQI reporting in case two streams are preferred by the UE. In fact when evaluating the CQI for a MIMO receiver, this assumption on symmetric OVSF code allocation means that the UE can assume that the overall power available for HS-PDSCH transmission is uniformly divided across the same number of codes for both streams. So with  knowledge on the available power for HS-PDSCH transmission (given by higher layer signalling) and the assumption of uniform power distribution across the same codes for both streams, the UE can assess what would be the resulting symbol SINR at the MIMO receiver output and thus predict the supported data rates for each stream.

The proposal described in [2] actually was based on this assumption of always having a symmetric code allocation across streams. The proposal actually suggests to use 4 different possible numbers of OVSF codes for CQI evaluation (4, 9, 12 and 15) which then should be the same for each stream. Although this scheme has the advantage that the UE and Node would now always have a common understanding of only one certain number of OVSF codes that are used for CQI evaluation, it also comes with a drawback: Both CQI values for both streams have to be in a rather narrow range and larger asymmetries of data rates for two streams are not possible. The reported CQI are based on the assumption that both streams assume either 10 codes, 12 codes or 15 codes.

Since the SINR values per stream should not become any worse for an increasing number of available OVSF codes when assuming symmetric code allocation, it should be safe to always assume the maximum possible number of codes for the purpose of CQI evaluation (e.g. 15). Once the SINRs are determined for each stream, it could happen that the corresponding data rates for one of the streams could fall below the lower limit that would be possible to generate with a minimum code rate of 1/3 that is used in HSDPA. For that reason, it would make sense to allow indication of those CQI values with transport formats that use a smaller number than the maximum possible number of OVSF codes, but sticking with the assumption that the maximum possible number of OVSF codes was in use with uniform power split.

To give an example: If a maximum number of 15 codes would be available for HS-PDSCH transmission and the UE evaluates SINR values based on the assumption that 15 codes are used with uniform power split for both streams, it could turn out that the resulting SINR for one stream would result in a data rate that can be transported with 15 codes (code rate >  1/3) while the SINR for the other stream would result in a data rate that can only be transported with at most 12 codes (otherwise the code rate would fall below 1/3). In such a case, the two reported CQI values for the two streams could be signalled such that the first one implies 15 codes and the second one implies 12 codes although the UE always assumed the presence of all 15 codes on both streams with uniform power split. This way of deriving a pair of CQI levels is summarized by the graph in Figure 1. The assumption on symmetric code and power allocation across streams would always hold, while the resulting CQI report would imply a lower number of codes for the secondary TB.
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Figure 1. Code allocation assumption example.

Following the described principle, one can define a CQI indexing table (one CQI index per stream, 2 CQI indices would form one CQI value) that is based on a certain assumed maximum number of OVSF codes available for HS-PDSCH. Such a table would basically contain as many rows as CQI levels (per stream) have to be distinguished and a column for the supported transport block size and modulation scheme. If the transport block size for one specific entry gets below the threshold that could be supported by the assumed maximum number of available codes, then those table entries imply a smaller number of codes for that case. In Table 1 we show an example that was based on the assumption of a maximum number of available OVSF codes for HS-PDSCH equal to 15. This table was derived with an approximate spacing of about 1.5 dB in effective SINR between neighbouring levels. 

If such a way of mapping SINRs (that are derived under the assumption that the maximum number of available OVSF codes are fully used for the reporting UE with a uniform power distribution across codes and streams) into CQI indices for the preferred primary and preferred secondary TB separately, the restriction that the indicated data rates of the two streams cannot span a wide range is dropped. With a granularity of 15 levels, one could allow for 15 x 15 = 225 possible CQI index combinations for two streams, leaving enough room for indicating a single stream CQI value with 30 levels (as in Rel-6). If the CQI indices would be termed CQI1 and CQI2 for the two stream preference and CQIS for the single stream preference, then the CQI value used to form the joint PCI/CQI report for the type A reports would be defined according to:
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Table 1. Example for CQI index table for a maximum number of 15 available OVSF codes 
and a granularity of 15 levels .

	CQI Index 1 or 2
	TB size
	Modulation
	comment

	0
	1262
	QPSK
	implies 4 codes

	1
	2198
	QPSK
	implies 7 codes

	2
	3202
	QPSK
	implies 10 codes

	3
	4748
	QPSK
	

	4
	6101
	QPSK
	

	5
	7564
	QPSK
	

	6
	9210
	QPSK
	

	7
	10629
	16QAM
	

	8
	12488
	16QAM
	

	9
	14936
	16QAM
	

	10
	17548
	16QAM
	

	11
	20251
	16QAM
	

	12
	22147
	16QAM
	

	13
	24222
	16QAM
	

	14
	26490
	16QAM
	


With the indicated information about two CQI indices in case two streams are preferred by the UE, the Node B would get all that is needed to make a meaningful scheduling decision. In case the assumed maximum number of OVSF codes is actually not available for scheduling, it can scale down the payload sizes as long as the power per OVSF code is kept at the level that was assumed in CQI reporting.

Since the CQI reporting in MIMO will be quite dependent on the actual available power for HS-PDSCH and the number of codes available, reliability of CQI reporting would improve if information on available number of codes and power was signalled and updated to MIMO capable UEs on a regular basis. Therefore, the introduction of a signalling mechanism to transport this information to all MIMO capable UEs (or even 64-QAM capable UEs) is an effective means to improve CQI reporting reliability [5]. 

If the Node B would be able to send this information to UEs, then the table above would need to be expanded for a set of different numbers for “maximum number of available OVSF codes”. That means for each maximum available number of  OVSF codes, two more columns would be added to the table (one for the TB size and one for modulation scheme).

Conclusions

In this contribution we described a possible definition of CQI reporting values using 15 CQI possible indices for up to two streams for type A PCI/CQI reports. The advantage of this scheme is to allow for a maximum granularity while keeping it simple and within the agreed constraint of using only 8 bits for CQI values. Furthermore, the scheme does not impose any severe restrictions in reporting asymmetric supported data rates by CQI. It is recommended to adopt this scheme for inclusion into Rel-7 FDD MIMO.
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9
MIMO operation of HS-DSCH

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 x. Channel coding, interleaving and spreading are done as in non-MIMO mode. The Node B scheduler can decide to transmit one or two transport blocks to a UE in one TTI. 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 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 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. 
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Figure x: The generic downlink transmitter structure to support MIMO operation for HS-PDSCH transmission.

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 whether to schedule one or two transport blocks to a UE in one TTI and what tranport 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. 

=========================== next changed section ===============================

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

1)
HS-SCCH set to be monitored

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) 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
8) The number N of dynamic single/dual CQI reports over a set of  M CQI reports in case the UE is configured in MIMO mode: N_cqi_typeA, M_cqi, respectively
6A.1.1
UE procedure for receiving HS-DSCH
In this sub-clause, sub-frame n on the HS-SCCHs refers to the sub-frame which is associated with sub-frame n on the HS-PDSCH as defined in [1], and sub-frame n on the HS-DPCCH refers to the sub-frame which is related to sub-frame n on the HS-PDSCH as defined in [1].

If the UE did not detect consistent control information intended for this UE on any of the HS-SCCHs in the HS-SCCH set in the immediately preceding subframe n – 1, the UE shall in sub-frame n monitor all HS-SCCHs in the HS-SCCH set. The maximum size of the HS-SCCH set is 4.
If the UE did detect consistent control information intended for this UE in the immediately preceding subframe n – 1, it is sufficient in sub-frame n to only monitor the same HS-SCCH used in the immediately preceding subframe n – 1. 

When the UE monitors HS-SCCHs, the UE shall only consider the control information to be consistent 

if decoded 'channelization-code-set information' is lower than or equal to 'maximum number of HS-DSCH codes received' in its UE capability and 

if the decoded modulation scheme is valid in terms of its UE capability. 

If a UE detects that one of the monitored HS-SCCHs in sub-frame n carries consistent control information intended for this UE, the UE shall start receiving the HS-PDSCHs indicated by this control information, and, if HARQ_preamble_mode = 1 and the information received on HS-SCCH is not discarded, the UE shall:

transmit a HARQ Preamble (PRE) in the slot allocated to HARQ-ACK in HS-DPCCH sub-frame n – 1, unless an ACK or NACK is to be transmitted in sub-frame n – 1 as a result of an HS-DSCH transmission earlier than sub-frame n on the HS-PDSCH, and

if N_acknack_transmit > 1, the UE shall transmit a HARQ Preamble in the slot allocated to HARQ‑ACK in HS-DPCCH sub-frame n – 2, unless an ACK or NACK is to be transmitted in sub-frame n – 2 as a result of an HS-DSCH transmission earlier than sub-frame n on the HS-PDSCH. 
The transport block size information shall be derived from the signaled TFRI value(s) as defined in  [9]. If the 'Hybrid-ARQ process information' is not included in the set configured by upper layers, the UE shall discard the information received on this HS-SCCH and on the HS-PDSCHs. Further, if the HS-SCCH CRC fails, the UE shall discard the information received on this HS-SCCH and on the HS-PDSCHs.
The UE shall transmit the ACK/NACK information received from MAC-hs in the slot allocated to the HARQ-ACK in the corresponding HS-DPCCH sub-frame as defined in [1]. When N_ acknack_transmit is greater than one, the UE shall: 

repeat the transmission of the ACK/NACK information over the next (N_ acknack_transmit-1) consecutive HS-DPCCH sub-frames, in the slots allocated to the HARQ-ACK as defined in [1] and 

not attempt to receive nor decode transport blocks from the HS-PDSCH in HS-DSCH sub-frames  corresponding to HS-DPCCH sub-frames in which the ACK/NACK information transmission is repeated.

If ACK or NACK or in case of MIMO transmission any combination of ACK and NACK is transmitted in HS-DPCCH sub-frame n, and HARQ_preamble_mode = 1 and UE InterTTI ≤ N_acknack_transmit, then the UE shall:

transmit a HARQ Postamble (POST) in the slot allocated to HARQ-ACK in HS-DPCCH subframe n + 2*N_acknack_transmt – 1, unless ACK, NACK, or PRE is to be transmitted in this subframe, and

if N_acknack_transmit > 1, transmit a HARQ Postamble (POST) in the slot allocated to HARQ-ACK in HS-DPCCH subframe n + 2*N_acknack_transmit – 2, unless an ACK, NACK or PRE is to be transmitted in this subframe.
If consistent control information is not detected on any of the HS-SCCHs in the HS-SCCH set, or if the information received on HS-SCCH is discarded, DTX shall be used on the HS-DPCCH in the corresponding HS-DPCCH subframe unless PRE or POST are transmitted as described above.

6A.1.2
UE procedure for reporting channel quality indication (CQI) and precoding control indication (PCI)
6A.1.2.1 
CQI reporting procedure in case the UE is not configured in MIMO mode
With the exception of the provisions of subclause 6A.3, the following shall apply when the UE is not configured in MIMO mode:

1)
The UE derives the CQI value as defined in subclause 6A.2.1
2)
For k = 0, the UE shall not transmit the CQI value.
For k > 0, the UE shall transmit the 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].

3)
The UE shall repeat the transmission of the CQI value derived in 1) over the next (N_cqi_transmit – 1) consecutive HS-DPCCH sub frames in the slots respectively allocated to the CQI as defined in [1]. The UE does not support the case of 
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4)
The UE shall not transmit the CQI in other subframes than those described in 2) and 3). 

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:
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.
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 either a type A or a type B CQI value as defined in subclause 6A.2.2 depending on which type of CQI shall be reported as defined below.
2)
For k = 0, the UE shall not transmit a composite PCI/CQI value.
For k > 0, 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 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. 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).
6A.2
Channel quality indicator (CQI) definition
6A.2.1
CQI definition when the UE is not configured in MIMO mode
This definition of CQI applies only when the UE is not configured in MIMO mode.

Based on an unrestricted observation interval, the UE shall report the highest tabulated CQI value for which a single HS-DSCH sub-frame formatted with the transport block size, number of HS-PDSCH codes and modulation corresponding to the reported or lower CQI value could be received in a 3-slot reference period ending 1 slot before the start of the first slot in which the reported CQI value is transmitted and for which the transport block error probability would not exceed 0.1.  Depending on the UE category as defined in [10], either Table 7A, 7B, 7C, 7D, or 7E should be used.
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 evenly distributed among the HS-PDSCH codes of the reported CQI value, the measurement power offset 
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 is signaled by higher layers and the reference power adjustment 
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is given by Table 7A, 7B, 7C, 7D, or  7E depending on the UE category. 
Further, the UE shall assume the number of soft channel bits available in the virtual IR buffer (NIR), and redundancy and constellation version parameter (XRV) as given by Table 7A, 7B, 7C, 7D, or 7E depending on the UE category. 

If higher layer signaling informs the UE that for the radio link from the serving HS-DSCH cell it may use a S-CPICH as a phase reference and the P-CPICH is not a valid phase reference, 
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 is the received power of the S-CPICH used by the UE, otherwise 
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 is the received power of the P-CPICH. If closed loop transmit diversity is used for the radio link from the serving HS-DSCH cell, 
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 denotes the power of the combined received CPICH from both transmit antennas, determined as if error-free transmitter weights had been applied to the CPICH, where those weights are determined as described in sub-clause 7.2. If STTD is used, 
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 denotes the combined CPICH power received from each transmit antenna and if no transmit diversity is used 
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 denotes the power received from the non diversity antenna. 

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 Common Pilot Channel used to determine 
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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 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 and for which the individual transport block error probabilities would not exceed 0.1 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. Depending on the UE category as defined in [10], either Table 7F or 7G shall be used for dual transport block type A CQI reports, and either Table 7C or 7D shall be used for single transport blcock 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 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 and CQI2 indicates the supported transport format according to Table 7F or 7G 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 or 7D for the transport block that could be received with the specified block error probability if it was transmitted with the preferred primary precoding vector.
Type B CQI reports are constructed using the CQI value of the supported transport format according to Table 7C or 7D 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 
[image: image25.wmf]D

+

G

+

=

CPICH

HSPDSCH

P

P

 in dB, 
where the total received power is assumed to be evenly distributed among 15 HS-PDSCH codes, the measurement power offset 
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 is signaled by higher layers and the reference power adjustment 
[image: image27.wmf]D

is given by Table 7C, 7D, 7F or  7G depending on the UE category and on the CQI report type. 
When deriving the CQI value, the UE assumes that the Node B would be using a uniform power split across the highest number of  OVSF codes indicated by the reported CQI. In case the UE reports a CQI for two transport blocks that are associated with a different number of OVSF codes according to Table 7F or 7G, it is assumed by the UE that the Node B uses a constant power per OVSF code for both of the two transport blocks, resulting possibly in an assumption of unbalanced power between the two transport blocks. If the Node B diverges from this assumption of constant power per OVSF code at the time of scheduling data for the UE, it cannot assume that the reported transport block sizes can be received with the specified block error probabilities.
The measurement power offset 
[image: image28.wmf]G

 that is signalled by higher layers should be adjusted by the Node B such that it reflects the power 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 is 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, the UE shall assume the number of soft channel bits available in the virtual IR buffer (NIR), and redundancy and constellation version parameter (XRV) as given by Table 7C, 7D, 7F or  7G depending on the UE category and on the CQI report type. 

If a single transport block is preferred, 
[image: image29.wmf]CPICH

P

 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, 
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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

Table 7A: CQI mapping table for UE categories 1 to 6.
	CQI value
	Transport Block Size
	Number of 
HS-PDSCH
	Modulation
	Reference power adjustment (
	NIR
	XRV

	0
	N/A
	Out of range

	1
	137
	1
	QPSK
	0
	9600
	0

	2
	173
	1
	QPSK
	0
	
	

	3
	233
	1
	QPSK
	0
	
	

	4
	317
	1
	QPSK
	0
	
	

	5
	377
	1
	QPSK
	0
	
	

	6
	461
	1
	QPSK
	0
	
	

	7
	650
	2
	QPSK
	0
	
	

	8
	792
	2
	QPSK
	0
	
	

	9
	931
	2
	QPSK
	0
	
	

	10
	1262
	3
	QPSK
	0
	
	

	11
	1483
	3
	QPSK
	0
	
	

	12
	1742
	3
	QPSK
	0
	
	

	13
	2279
	4
	QPSK
	0
	
	

	14
	2583
	4
	QPSK
	0
	
	

	15
	3319
	5
	QPSK
	0
	
	

	16
	3565
	5
	16-QAM
	0
	
	

	17
	4189
	5
	16-QAM
	0
	
	

	18
	4664
	5
	16-QAM
	0
	
	

	19
	5287
	5
	16-QAM
	0
	
	

	20
	5887
	5
	16-QAM
	0
	
	

	21
	6554
	5
	16-QAM
	0
	
	

	22
	7168
	5
	16-QAM
	0
	
	

	23
	7168
	5
	16-QAM
	-1
	
	

	24
	7168
	5
	16-QAM
	-2
	
	

	25
	7168
	5
	16-QAM
	-3
	
	

	26
	7168
	5
	16-QAM
	-4
	
	

	27
	7168
	5
	16-QAM
	-5
	
	

	28
	7168
	5
	16-QAM
	-6
	
	

	29
	7168
	5
	16-QAM
	-7
	
	

	30
	7168
	5
	16-QAM
	-8
	
	


Table 7B: CQI mapping table for UE categories 7 and 8.
	CQI value
	Transport Block Size
	Number of 
HS-PDSCH
	Modulation
	Reference power adjustment (
	NIR
	XRV

	0
	N/A
	Out of range

	1
	137
	1
	QPSK
	0
	19200
	0

	2
	173
	1
	QPSK
	0
	
	

	3
	233
	1
	QPSK
	0
	
	

	4
	317
	1
	QPSK
	0
	
	

	5
	377
	1
	QPSK
	0
	
	

	6
	461
	1
	QPSK
	0
	
	

	7
	650
	2
	QPSK
	0
	
	

	8
	792
	2
	QPSK
	0
	
	

	9
	931
	2
	QPSK
	0
	
	

	10
	1262
	3
	QPSK
	0
	
	

	11
	1483
	3
	QPSK
	0
	
	

	12
	1742
	3
	QPSK
	0
	
	

	13
	2279
	4
	QPSK
	0
	
	

	14
	2583
	4
	QPSK
	0
	
	

	15
	3319
	5
	QPSK
	0
	
	

	16
	3565
	5
	16-QAM
	0
	
	

	17
	4189
	5
	16-QAM
	0
	
	

	18
	4664
	5
	16-QAM
	0
	
	

	19
	5287
	5
	16-QAM
	0
	
	

	20
	5887
	5
	16-QAM
	0
	
	

	21
	6554
	5
	16-QAM
	0
	
	

	22
	7168
	5
	16-QAM
	0
	
	

	23
	9719
	7
	16-QAM
	0
	
	

	24
	11418
	8
	16-QAM
	0
	
	

	25
	14411
	10
	16-QAM
	0
	
	

	26
	14411
	10
	16-QAM
	-1
	
	

	27
	14411
	10
	16-QAM
	-2
	
	

	28
	14411
	10
	16-QAM
	-3
	
	

	29
	14411
	10
	16-QAM
	-4
	
	

	30
	14411
	10
	16-QAM
	-5
	
	


Table 7C: CQI mapping table for UE category 9, and 9M in case of type B CQI reports.
	CQI value
	Transport Block Size
	Number of 
HS-PDSCH
	Modulation
	Reference power adjustment (
	NIR
	XRV

	0
	N/A
	Out of range

	1
	137
	1
	QPSK
	0
	28800
	0

	2
	173
	1
	QPSK
	0
	
	

	3
	233
	1
	QPSK
	0
	
	

	4
	317
	1
	QPSK
	0
	
	

	5
	377
	1
	QPSK
	0
	
	

	6
	461
	1
	QPSK
	0
	
	

	7
	650
	2
	QPSK
	0
	
	

	8
	792
	2
	QPSK
	0
	
	

	9
	931
	2
	QPSK
	0
	
	

	10
	1262
	3
	QPSK
	0
	
	

	11
	1483
	3
	QPSK
	0
	
	

	12
	1742
	3
	QPSK
	0
	
	

	13
	2279
	4
	QPSK
	0
	
	

	14
	2583
	4
	QPSK
	0
	
	

	15
	3319
	5
	QPSK
	0
	
	

	16
	3565
	5
	16-QAM
	0
	
	

	17
	4189
	5
	16-QAM
	0
	
	

	18
	4664
	5
	16-QAM
	0
	
	

	19
	5287
	5
	16-QAM
	0
	
	

	20
	5887
	5
	16-QAM
	0
	
	

	21
	6554
	5
	16-QAM
	0
	
	

	22
	7168
	5
	16-QAM
	0
	
	

	23
	9719
	7
	16-QAM
	0
	
	

	24
	11418
	8
	16-QAM
	0
	
	

	25
	14411
	10
	16-QAM
	0
	
	

	26
	17237
	12
	16-QAM
	0
	
	

	27
	17237
	12
	16-QAM
	-1
	
	

	28
	17237
	12
	16-QAM
	-2
	
	

	29
	17237
	12
	16-QAM
	-3
	
	

	30
	17237
	12
	16-QAM
	-4
	
	


Table 7D: CQI mapping table for UE category 10, and 10M in case of type B CQI reports.
	CQI value
	Transport Block Size
	Number of 
HS-PDSCH
	Modulation
	Reference power adjustment (
	NIR
	XRV

	0
	N/A
	Out of range

	1
	137
	1
	QPSK
	0
	28800
	0

	2
	173
	1
	QPSK
	0
	
	

	3
	233
	1
	QPSK
	0
	
	

	4
	317
	1
	QPSK
	0
	
	

	5
	377
	1
	QPSK
	0
	
	

	6
	461
	1
	QPSK
	0
	
	

	7
	650
	2
	QPSK
	0
	
	

	8
	792
	2
	QPSK
	0
	
	

	9
	931
	2
	QPSK
	0
	
	

	10
	1262
	3
	QPSK
	0
	
	

	11
	1483
	3
	QPSK
	0
	
	

	12
	1742
	3
	QPSK
	0
	
	

	13
	2279
	4
	QPSK
	0
	
	

	14
	2583
	4
	QPSK
	0
	
	

	15
	3319
	5
	QPSK
	0
	
	

	16
	3565
	5
	16-QAM
	0
	
	

	17
	4189
	5
	16-QAM
	0
	
	

	18
	4664
	5
	16-QAM
	0
	
	

	19
	5287
	5
	16-QAM
	0
	
	

	20
	5887
	5
	16-QAM
	0
	
	

	21
	6554
	5
	16-QAM
	0
	
	

	22
	7168
	5
	16-QAM
	0
	
	

	23
	9719
	7
	16-QAM
	0
	
	

	24
	11418
	8
	16-QAM
	0
	
	

	25
	14411
	10
	16-QAM
	0
	
	

	26
	17237
	12
	16-QAM
	0
	
	

	27
	21754
	15
	16-QAM
	0
	
	

	28
	23370
	15
	16-QAM
	0
	
	

	29
	24222
	15
	16-QAM
	0
	
	

	30
	25558
	15
	16-QAM
	0
	
	


Table 7E: CQI mapping table for UE categories 11 and 12.
	CQI value
	Transport Block Size
	Number of 
HS-PDSCH
	Modulation
	Reference power adjustment (
	NIR
	XRV

	0
	N/A
	Out of range

	1
	137
	1
	QPSK
	0
	4800
	0

	2
	173
	1
	QPSK
	0
	
	

	3
	233
	1
	QPSK
	0
	
	

	4
	317
	1
	QPSK
	0
	
	

	5
	377
	1
	QPSK
	0
	
	

	6
	461
	1
	QPSK
	0
	
	

	7
	650
	2
	QPSK
	0
	
	

	8
	792
	2
	QPSK
	0
	
	

	9
	931
	2
	QPSK
	0
	
	

	10
	1262
	3
	QPSK
	0
	
	

	11
	1483
	3
	QPSK
	0
	
	

	12
	1742
	3
	QPSK
	0
	
	

	13
	2279
	4
	QPSK
	0
	
	

	14
	2583
	4
	QPSK
	0
	
	

	15
	3319
	5
	QPSK
	0
	
	

	16
	3319
	5
	QPSK
	-1
	
	

	17
	3319
	5
	QPSK
	-2
	
	

	18
	3319
	5
	QPSK
	-3
	
	

	19
	3319
	5
	QPSK
	-4
	
	

	20
	3319
	5
	QPSK
	-5
	
	

	21
	3319
	5
	QPSK
	-6
	
	

	22
	3319
	5
	QPSK
	-7
	
	

	23
	3319
	5
	QPSK
	-8
	
	

	24
	3319
	5
	QPSK
	-9
	
	

	25
	3319
	5
	QPSK
	-10
	
	

	26
	3319
	5
	QPSK
	-11
	
	

	27
	3319
	5
	QPSK
	-12
	
	

	28
	3319
	5
	QPSK
	-13
	
	

	29
	3319
	5
	QPSK
	-14
	
	

	30
	3319
	5
	QPSK
	-15
	
	


Table 7F: CQI mapping table for UE category 9M in case of type A CQI reports.
	CQI1
or
CQI2
	Transport Block Size
	Number of 
HS-PDSCH
	Modulation
	Reference power adjustment (
	NIR
	XRV

	1
	[1262]
	4
	QPSK
	0
	28800
	0

	2
	[2198]
	7
	QPSK
	0
	
	

	3
	[3202]
	10
	QPSK
	0
	
	

	4
	[4748]
	15
	QPSK
	0
	
	

	5
	[6101]
	15
	QPSK
	0
	
	

	6
	[7564]
	15
	QPSK
	0
	
	

	7
	[9210]
	15
	16QAM
	0
	
	

	8
	[10629]
	15
	16QAM
	0
	
	

	9
	[12488]
	15
	16QAM
	0
	
	

	10
	[14936]
	15
	16QAM
	0
	
	

	11
	[17548]
	15
	16QAM
	0
	
	

	12
	[20251]
	15
	16QAM
	0
	
	

	13
	[22147]
	15
	16QAM
	0
	
	

	14
	[24222]
	15
	16QAM
	0
	
	

	15
	[26490]
	15
	16QAM
	0
	
	


	

	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Table 7G: CQI mapping table for UE category 10M in case of type A CQI reports.
	CQI1
or
CQI2
	Transport Block Size
	Number of 
HS-PDSCH
	Modulation
	Reference power adjustment (
	NIR
	XRV

	1
	[1262]
	4
	QPSK
	0
	28800
	0

	2
	[2198]
	7
	QPSK
	0
	
	

	3
	[3202]
	10
	QPSK
	0
	
	

	4
	[4748]
	15
	QPSK
	0
	
	

	5
	[6101]
	15
	QPSK
	0
	
	

	6
	[7564]
	15
	QPSK
	0
	
	

	7
	[9210]
	15
	16QAM
	0
	
	

	8
	[10629]
	15
	16QAM
	0
	
	

	9
	[12488]
	15
	16QAM
	0
	
	

	10
	[14936]
	15
	16QAM
	0
	
	

	11
	[17548]
	15
	16QAM
	0
	
	

	12
	[17548]
	15
	16QAM
	-1.5
	
	

	13
	[17548]
	15
	16QAM
	-3.0
	
	

	14
	[17548]
	15
	16QAM
	-5.0
	
	

	15
	[17548]
	15
	16QAM
	-7.0
	
	


	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	


6A.3
Operation during compressed mode on the associated DPCH or F-DPCH

During compressed mode on the associated DPCH or F-DPCH, the following applies for the UE for transmission of HS-DPCCH and reception of HS-SCCH and HS-PDSCH:

· The UE shall neglect a HS-SCCH or HS-PDSCH transmission, if a part of the HS-SCCH or a part of the corresponding HS-PDSCH overlaps with a downlink transmission gap on the associated DPCH or F-DPCH. In this case, neither ACK, nor NACK shall be transmitted by the UE to respond to the corresponding downlink transmission.

· If a part of a HS-DPCCH slot allocated to HARQ-ACK overlaps with an uplink transmission gap on the associated DPCH, the UE shall use DTX on the HS-DPCCH in that HS-DPCCH slot.

· If in a HS-DPCCH sub-frame a part of the slots allocated for CQI information overlaps with an uplink transmission gap on the associated DPCH, the UE shall not transmit CQI or composite PCI/CQI information in that sub-frame. 

· If a CQI report or a composite PCI/CQI report is scheduled in the current CQI field according to subclause 6A.1.2.1 paragraph (2) or subclause 6A.1.2.2 paragraph (2), and the corresponding 3-slot reference period (as defined in subclause 6A.2.1 or subclause 6A.2.2) wholly or partly overlaps a downlink transmission gap, then the UE shall use DTX in the current CQI field and in the CQI fields in the next (N_cqi_transmit–1) sub-frames.
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. 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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 is constant, it is sufficient to determine the precoding weight for antenna 2. In each TTI  during which the UE shall derive a composite PCI/CQI report, the UE calculates 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 x

Table x: Mapping of preferred precoding weight 
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