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5.1.2.5
Setting of the uplink DPCCH/DPDCH power ratio
5.1.2.5.1
General

The uplink DPCCH and DPDCH(s) are transmitted on different codes as defined in subclause 4.2.1 of [3]. In the case that at least one DPDCH is configured, the gain factors c and d may vary for each TFC. There are two ways of controlling the gain factors of the DPCCH code and the DPDCH codes for different TFCs in normal (non-compressed) frames:


c and d are signalled for the TFC, or


c and d is computed for the TFC, based on the signalled settings for a reference TFC.

Combinations of the two above methods may be used to associate c and d values to all TFCs in the TFCS. The two methods are described in subclauses 5.1.2.5.2 and 5.1.2.5.3 respectively. Several reference TFCs may be signalled from higher layers.

The gain factors may vary on radio frame basis depending on the current TFC used. Further, the setting of gain factors is independent of the inner loop power control.

After applying the gain factors, the UE shall scale the total transmit power of the DPCCH and DPDCH(s), such that the DPCCH output power follows the changes required by the power control procedure with power adjustments of DPCCH dB, subject to the provisions of sub-clause 5.1.2.6.
The gain factors during compressed frames are based on the nominal power relation defined in normal frames, as specified in subclause 5.1.2.5.4.
5.1.2.5.2
Signalled gain factors

When the gain factors c and d are signalled by higher layers for a certain TFC, the signalled values are used directly for weighting of DPCCH and DPDCH(s). The variable Aj, called the nominal power relation is then computed as:
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5.1.2.5.3
Computed gain factors

The gain factorsc and d may also be computed for certain TFCs, based on the signalled settings for a reference TFC.

Let c,ref and d,ref  denote the signalled gain factors for the reference TFC. Further, let c,j and d,j denote the gain factors used for the j:th TFC. Also let Lref denote the number of DPDCHs used for the reference TFC and L,j denote the number of DPDCHs used for the j:th TFC.
Define the variable
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where RMi is the semi-static rate matching attribute for transport channel i (defined in [2] subclause 4.2.7), Ni is the number of bits output from the radio frame segmentation block for transport channel i (defined in [2] subclause 4.2.6.1), and the sum is taken over all the transport channels i in the reference TFC.

Similarly, define the variable
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where the sum is taken over all the transport channels i in the j:th TFC.

The variable Aj, called the nominal power relation is then computed as:
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The gain factors for the j:th TFC are then computed as follows:

-
If Aj > 1, then 
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 may not be set to zero, if the above rounding results in a zero value, 
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 shall be set to the lowest quantized amplitude ratio of 1/15 as specified in [3].
-
If Aj ( 1, then 
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The quantized -values are defined in [3] subclause 4.2.1, table 1.
5.1.2.5.4
Setting of the uplink DPCCH/DPDCH power ratioin compressed mode

The gain factors used during a compressed frame for a certain TFC are calculated from the nominal power relation used in normal (non-compressed) frames for that TFC. Let Aj denote the nominal power relation for the j:th TFC in a normal frame. Further, let c,C,j and d,C,j denote the gain factors used for the j:th TFC when the frame is compressed. The variable AC,j is computed as:
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where Npilot,C  is the number of pilot bits per slot when in compressed mode, and Npilot,N  is the number of pilot bits per slot in normal mode. Nslots,C  is the number of slots in the compressed frame used for transmitting the data.

The gain factors for the j:th TFC in a compressed frame are computed as follows:


If AC,j > 1, then 
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 may not be set to zero, if the above rounding results in a zero value, 
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 shall be set to the lowest quantized amplitude ratio of 1/15 as specified in [3].

If AC,j ( 1, then 
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The quantized -values are defined in [3] subclause 4.2.1, table 1.

5.1.2.5A
Setting of the uplink HS-DPCCH/DPCCH power ratio
When an HS-DPCCH is active, the values for ACK, NACK and CQI set by higher layers are translated to the quantized amplitude ratios Ahs as specified in [3] subclause 4.2.1.2, and shall be set for each HS-DPCCH slot as follows.

For HS-DPCCH slots carrying HARQ Acknowledgement :

Ahs equals the quantized amplitude ratio translated from the signalled value ACK if the corresponding HARQ-ACK message is ACK;
Ahs equals the quantized amplitude ratio translated from the signalled value NACK if the corresponding HARQ-ACK message is NACK;
Ahs equals the quantized amplitude ratio translated from the greatest of the signalled values ACK and NACK if the corresponding HARQ-ACK message is PRE or POST.

For HS-DPCCH slots carrying CQI:

Ahs equals the quantized amplitude ratio translated from the signalled value CQI. 


Then, in non-compressed frames hs, which is the gain factor defined in [3] subclause 4.2.1.2, is calculated according to 
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where c value is signalled by higher-layer or calculated as described in subclause 5.1.2.5.2 or 5.1.2.5.3 if at least one DPDCH is configured. In case no DPDCH is configured, c value is set as described in subclause 5.1.2.5C.

With the exception of the start and end of compressed frames, any DPCCH power change shall not modify the power ratio between the DPCCH and the HS-DPCCH. The power ratio between the DPCCH and the HS-DPCCH during compressed DPCCH frames is described below.

During the period between the start and end of a compressed DPCCH frame, when HS-DPCCH is transmitted, hs is calculated according to 
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where 
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 is calculated as described in subclause 5.1.2.5.4 if at least one DPDCH is configured. In case no DPDCH is configured, c,C,j value is set as described in subclause 5.1.2.5C. Npilot,C is the number of pilot bits per slot on the DPCCH in compressed frames, and Npilot,N is the number of pilot bits per slot in non-compressed frames.
Thus the gain factor hs varies depending on the current power offset HS-DPCCH and on whether the UL DPCCH is currently in a compressed frame. 
5.1.2.5B
Setting of the uplink E-DPCCH/DPCCH and E-DPDCH/DPCCH power ratio
5.1.2.5B.1
E-DPCCH/DPCCH

In non compressed frames, the E-DPCCH gain factor, ec, which is defined in [3] subclause 4.2.1.3, is calculated according to 
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where c value is signalled by higher-layer or calculated as described in subclause 5.1.2.5.2 or 5.1.2.5.3 if at least one DPDCH is configured. In case no DPDCH is configured, c value is set as described in subclause 5.1.2.5C. Aec is defined in [3] subcaluse 4.2.1.3.
During compressed frames where the E-DCH TTI is 2msec, the E-DPCCH gain factor, ec, which is defined in [3] subclause 4.2.1.3, is calculated according to:
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where 
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 is calculated as described in subclause 5.1.2.5.4 if at least one DPDCH is configured. In case no DPDCH is configured, the 
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 value is set as described in subclause 5.1.2.5C. Npilot,C is the number of pilot bits per slot on the DPCCH in compressed frames, and Npilot,N is the number of pilot bits per slot in non-compressed frames. Nslots,C  is the number of non DTX slots in the compressed frame 

During compressed frames and where the E-DCH TTI is 10msec, the E-DPCCH gain factor, ec, which is defined in [3] subclause 4.2.1.3, is calculated according to:
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where Nslots,C is the number of non DTX slots in the compressed frame.
5.1.2.5B.2
E-DPDCH/DPCCH
5.1.2.5B.2.1

General

The E-DPDCH gain factor, ed, which is defined in [3] subclause 4.2.1.3, may take a different value for each E-TFC and HARQ offset. The gain factors for different E-TFCs and HARQ offsets are computed as described in subclause 5.1.2.5B.2.3 based on reference gain factor(s) ed,ref of E-TFC(s) signalled as reference E-TFC(s). The ed,ref are  computed as described in subclause 5.1.2.5B.2.2. At least one E-TFC of the set of E-TFCs configured by the network shall be signalled as a reference E-TFC.  

The gain factors may vary on radio frame basis or sub-frame basis depending on the E-DCH TTI used. Further, the setting of gain factors is independent of the inner loop power control.
5.1.2.5B.2.2

Computation of reference gain factors 

For each reference E-TFC, a reference gain factor ed,ref is calculated according to 
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where c value is signalled by higher-layer or calculated as described in subclause 5.1.2.5.2 or 5.1.2.5.3 if at least one DPDCH is configured. In case no DPDCH is configured, c value is set as described in subclause 5.1.2.5C. Aed is defined in [3] subclause 4.2.1.3.

5.1.2.5B.2.3
Computation of gain factors

The gain factor ed of an E-TFC is computed based on the signalled settings for its corresponding reference E-TFC. 

Let E-TFCIref,m denote the E-TFCI of the m:th reference E-TFC, where m=1,2,…,M and M is the number of signalled reference E-TFCs and  E-TFCIref,1 < E-TFCIref,2 < … < E-TFCIref,M. Let E-TFCIj denote the E-TFCI of the j:th E-TFC. For the j:th E-TFC:

if E-TFCIj ( E-TFCIref,M, the reference E-TFC is the M:th reference E-TFC. 
if E-TFCIj < E-TFCIref,1, the reference E-TFC is the 1st reference E-TFC.
if E-TFCIref,1 ( E-TFCIj < E-TFCIref,M, the reference E-TFC is the m:th reference E-TFC such that E‑TFCIref,m ( E-TFCIj < E-TFCIref,m+1.

ed,ref denotes the reference gain factor of the reference E-TFC. Let Le,ref denote the number of E-DPDCHs used for the reference E-TFC and Le,j denote the number of E-DPDCHs used for the j:th E-TFC. If SF2 is used, Le,ref and Le,j are the equivalent number of physical channels assuming SF4. Let Ke,ref denote the number of data bits of the reference E-TFC and Ke,j denote the number of data bits of the j:th E-TFC.

For the j:th E-TFC, the temporary variable ed,j,harq is then computed as:
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where the HARQ offset harq is defined in [3] subclause 4.2.1.3. 

For the j:th E-TFC, the unquantized gain factor ed,k,j,uq for the k:th E-DPDCH (denoted E‑DPDCHk in [3] subclause 4.2.1.3) shall be set to 
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If ed,k,j,uq/c is less than the smallest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, then the gain factor of E-DPDCHk, ed,k is set such that ed,k/c is the smallest quantized value of Table 1B.2 in [3] subclause 4.2.1.3. Otherwise, ed,k is set such that ed,k/c is the largest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, for which the condition ed,k ( ed,k,j,uq holds.
5.1.2.5B.2.4
E-DPDCH/DPCCH adjustments relating to compressed mode

The gain factor applied to E-DPDCH is adjusted as a result of compressed mode operation in the following cases:

•
E-DCH transmissions that overlap a compressed frame

•
For 10msec E-DCH TTI case, retransmissions that do not themselves overlap a compressed frame, but for which the corresponding initial transmission overlapped a compressed frame.

The gain factors used during a compressed frame for a certain E-TFC are calculated from the nominal power relation used in normal (non-compressed) frames for that E-TFC. Let ed,C,j denote the gain factor used for the j:th E-TFC when the frame is compressed.

When the E-DCH TTI is 2msec, ed,C,j is computed as:
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where 
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 is calculated as described in subclause 5.1.2.5.4 if at least one DPDCH is configured. In case no DPDCH is configured, the 
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 value is set as described in subclause 5.1.2.5C. Aed is as defined in [3] subcaluse 4.2.1.3, Le,ref, Le,j, Ke,ref and Ke,j are as defined in subclause 5.1.2.5B.2.3, harq is as defined in [3] subclause 4.2.1.3, Npilot,C is the number of pilot bits per slot on the DPCCH in compressed frames, and Npilot,N is the number of pilot bits per slot in non-compressed frames.
When the E-DCH TTI is 10msec and the current frame is compressed, ed,C,j shall be calculated and applied as follows:
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where Nslots,I is the number of non DTX slots in the first frame used for transmitting the data.

When the E-DCH TTI is 10msec and the current frame is not compressed, but is a retransmission for which the corresponding first transmission was compressed, ed,R,,j represents the gain factor that shall be applied to the jth TFC and shall be calculated as follows:
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where ed,j is the gain factor used for the jth TFC in non compressed frames.
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