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1. Introduction

In the last RAN1 meeting in Scottsdale, the definition of gain factor for E-DPDCH was agreed on [1]. However, the power offset attribute in HARQ profile [2] was not considered in that definition. In this paper, we discuss the alternative methods to consider the power offset attribute in the derivation of the gain factor and suggest a way forward.

2. Definition of gain factor for E-DPDCH

As defined in [2], E-DPDCH transmit power is derived from the two power offset values, that is, reference power offset which is defined for each E-TFC and power offset attribute which is defined in HARQ profile of each MAC-d flow. Let E-DPDCH, ref be the reference power offset and E-DPDCH, harq be the power offset attribute. Then, the final amplitude gain factor for E-DPDCH can be derived by
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However, the amplitude ratio derived by E-DPDCH, harq is not considered in the latest agreed specification. Therefore, current descriptions on the amplitude ratios and gain factor for E-DPDCH should be modified.

2.1 Definition in TS25.213

The power offset attribute in HARQ profile is signalled by higher layers and shall be used in the derivation of E-DPDCH transmit power as well as the reference power offset. Therefore, we believe that the reference power offset and the power offset attribute should be introduced in TS25.213 in parallel. The relation between signalled value and actual amplitude ratio of both power offsets should also be defined in TS25.213 as follows.

Table 1: Quantization for E-DPDCH, ref
	Signalling values for  E-DPDCH, ref
	Quantized amplitude ratios for 
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Table 1: Quantization for E-DPDCH, harq
	Signalling values for  E-DPDCH, harq
	Quantized amplitude ratios for 
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Therefore we provide a corresponding text for 25.213 in the annex A in the end of this document and we suggest to agree on that text.

2.1 Definition in TS25.214

Derivation of E-DPDCH amplitude gain factor should be defined in TS25.214. The amplitude gain factor should be calculated based on the reference power offset E-DPDCH, ref and the power offset attribute E-DPDCH, harq. We may consider two alternatives.

Alternative (1)

Describe the use of E-DPDCH, ref and E-DPDCH, harq in the calculation of the gain factor ed for both reference E-TFC and non-reference E-TFC, where reference E-TFC means the E-TFC whose reference power offset is signalled by higher layers. 

By this method, calculation of ed  value for a reference E-TFC can be described as
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,
and calculation of ed  value for the j th E-TFC which is not a reference E-TFC can be described as
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where E-DPDCH, ref is the reference power offset of the corresponding reference TFC selected by the same procedure already agreed on and described in [1]. To see what the exact descriptions in the specification would be, we provide a text for 25.214 corresponding to this alternative in the annex B in the end of this document.

Alternative (2)

Another way may be to introduce a basis amplitude gain factor, namely ed,bas, which only includes the effect of reference power offset E-DPDCH, ref. Calculation of ed,bas value for reference E-TFC and non-reference E-TFC is defined separately, and then, calculation of ed value based on ed,bas value and E-DPDCH, harq value is defined.

By this method, final calculation of ed value for both reference E-TFC and non-reference E-TFC can be described as
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In the above, calculation of ed,bas  value for a reference E-TFC can be described as
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and calculation of ed  value for the j th E-TFC which is not a reference E-TFC can be described as
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where ed,bas,ref is the basis amplitude gain factor of the corresponding reference TFC selected by the same procedure already agreed on and described in [1]. To see what the exact descriptions in the specification would be, we provide a text for 25.214 corresponding to this alternative in the annex C in the end of this document.

3. Suggestion
With Alternative (1), the descriptions looks easier to understand since it defines the direct calculation of the final amplitude gain factor for reference E-TFC and non-reference E-TFC separately, while Alternative (2) introduces a temporary parameter, such as ed,bas , which may invoke some confusion. Therefore we suggest to agree on the text in Annex A and Annex B which corresponding to Alternative (1) as a way forward.
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Annex A. Start of Text proposal for TS25.213 -----------------------------------------

4.2.1.3
E-DPDCH/E-DPCCH

Figure 1c illustrates the spreading operation for the E-DPDCHs and the E-DPCCH.
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Figure 1c: Spreading for E-DPDCH/E-DPCCH

The E-DPCCH shall be spread to the chip rate by the channelisation code cec. The k:th E-DPDCH, denominated E‑DPDCHk, shall be spread to the chip rate using channelisation code ced,k.
After channelisation, the real-valued spread E-DPCCH and E-DPDCHk signals shall respectively be weighted by gain factor ec and ed,k.
The value of ec shall be derived as specified in [6] based on the power offset E-DPCCH signalled by higher layers. The relative power offsets E-DPCCH are quantized into amplitude ratios as specified in Table 1B.

Table 1B: Quantization for E-DPCCH
	Signalling values for  E-DPCCH
	Quantized amplitude ratios for 
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The value of ed shall be computed based on the reference power offsets and a power offset attribute of HARQ profile as specified in [6] subclause 5.1.2.5B. 

The reference power offsets E-DPDCH, ref and the power offset attribute E-DPDCH, harq are signalled by higher layers. The relative power offsets E-DPDCH, ref and E-DPDCH, harq are quantized into amplitude ratios as specified in Table1B.1 and Table1B.2.


Table 1B.1: Quantization for E-DPDCH, ref
	Signalling values for  E-DPDCH, ref
	Quantized amplitude ratios for 
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Table 1B.2: Quantization for E-DPDCH, harq
	Signalling values for  E-DPDCH, harq
	Quantized amplitude ratios for 
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The value for ed, k shall be set to 
[image: image13.wmf]ed

b
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 if the spreading factor for E-DPDCHk is 2 and to ed otherwise.

After weighting, the real-valued spread signals shall be mapped to the I branch or the Q branch according to the iqec value for the E-DPCCH and to iqed,k for E-DPDCHk and summed together.

The E-DPCCH shall always be mapped to the I branch, i.e. iqec = 1.
The IQ branch mapping for the E-DPDCHs depends on Nmax-dpdch and on whether an HS-DSCH is configured for the UE; the IQ branch mapping shall be as specified in table 1C.

Table 1C: IQ branch mapping for E-DPDCH

	Nmax-dpdch
	HS-DSCH configured
	E-DPDCHk
	iqed,k

	0
	No/Yes
	E-DPDCH1
	1

	
	
	E-DPDCH2
	j

	
	
	E-DPDCH3
	1

	
	
	E-DPDCH4
	j

	1
	No
	E-DPDCH1
	j

	
	
	E-DPDCH2
	1

	1
	Yes
	E-DPDCH1
	1

	
	
	E-DPDCH2
	j


NOTE: 
In case the UE transmits more than 2 E-DPDCHs, the UE then always transmits E‑DPDCH3 and E‑DPDCH4 simultaneously

End of Text proposal for TS25.213 -----------------------------------------

Annex B. Start of Text proposal for TS25.214, Alt. 1--------------------

5.1.2.5B
Setting of the uplink DPCCH/E-DPCCH and E-DPDCH power difference

5.1.2.5B.1
DPCCH/ E-DPCCH

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 and E-DPCCH is defined in [3] subcaluse 4.2.1.3.
5.1.2.5B.2
DPCCH/ E-DPDCH

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 depending on E-TFC and power offset attribute of HARQ profile. Generally, the gain factors for different E-TFCs are computed as described in subclause 5.1.2.5B.2.3 and only the gain factor of E-TFC(s) used as reference E-TFC(s) is configured as described in subclause 5.1.2.5B.2.2. At least the lowest 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

Gain factor(s) for reference E-TFC(s) 

The gain factor ed 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 and E-DPDCH is defined in [3] subcaluse 4.2.1.3.

5.1.2.5B.2.3
Gain factors for non-reference E-TFCs
The gain factor ed of an E-TFC not used as reference 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-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.

Let E-DPDCH, refdenote the reference power offset of the reference E-TFC. Also 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 gain factor ed,j is then computed as:
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End of Text proposal for TS25.214, Alt.1 ----------------------------------

Annex C. Start of Text proposal for TS25.214, Alt.2 --------------------

5.1.2.5B
Setting of the uplink DPCCH/E-DPCCH and E-DPDCH power difference

5.1.2.5B.1
DPCCH/ E-DPCCH

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 and E-DPCCH is defined in [3] subcaluse 4.2.1.3.
5.1.2.5B.2
DPCCH/ E-DPDCH

5.1.2.5B.2.1

General

The E-DPDCH gain factor, ed, which is defined in [3] subclause 4.2.1.3, is calculated according to
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where E-DPDCH, harq is defined in [3] subclause 4.2.1.3 and ed,bas is a basic gain factor calculated for each E-TFC.

Generally, the basic gain factors, ed,bas for different E-TFCs are computed as described in subclause 5.1.2.5B.2.3 and only the basic gain factor of E-TFC(s) used as reference E-TFC(s) is configured as described in subclause 5.1.2.5B.2.2. At least the lowest 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

Basic gain factor(s) for reference E-TFC(s)
The basic gain factor ed,bas 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 and E-DPDCH,ref is defined in [3] subcaluse 4.2.1.3.

5.1.2.5B.2.3
Basic gain factors for non-reference E-TFCs
The basic gain factor ed,bas 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-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.

Let ed,bas,ref denote the basic gain factor of the reference E-TFC. Also 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 basic gain factor ed,bas,j is then computed as:
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End of Text proposal for TS25.214, Alt.2 ----------------------------------
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