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1.
Introduction

In TS 34.121-1 there are a number of E-DCH test cases, such as “Spectrum Emission mask with E-DCH” 5.9B, that require the UE to be set to maximum uplink power. In addition to the requirement for maximum power, TS 34.121-1 also defines the combinations of uplink channels to be used, in Table C.11.1.3.
To set a UE with the Beta ed values in Table C.11.1.3, a suitable Absolute Grant can be sent to the UE as in reference [3]. This will determine the power of the E-DPDCH relative to the DPCCH. The Transport Block size, and hence Uplink data rate, are then determined by the UE, using the normal algorithms defined in the core specifications and based on the signalled Reference E-TFCs. The reference E-TFCs are signalled by the SS using the RADIO BEARER SETUP message.
A number of constraints apply during the E-TFC selection process, so it important to choose the input parameters correctly for the UE setup to be as expected. This document examines the existing parameters and proposals available at RAN5#33, and evaluates whether the intended UE setup will be achieved.
2. Constraints
Essential constraints are:

a) The UE should be transmitting with the UL Beta values as defined in 34.121-1 Table C.11.1.3.
b) The test method should be usable for any E-DCH UE capability (power, data rate, …)
A desirable constraint is:

c) The same test parameters should be usable for any E-DCH UE capability

3. Determination of E-TFCs
In the current version of TS 34.108 [2], for E-DCH tests 4 reference TFCs are signalled in the RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA) from clause 9.2.1. For the first reference E-TFC, the key parameters from this message are:

a) E-DCH info, (first) reference E-TFCI = 11.

b) E-DCH info, (first) reference E-TFCI PO = 4

c) Added or Reconfigured  TrCH information list, 1 E-DCH added

d) Added or Reconfigured  TrCH information list, E-DCH Transmission Time = 10ms

e) E-DCH MAC-d flow power offset =0

This set of values associates a reference E-TFC with a “Power offset” (PO), which are related to a Transport block size and an E-DPDCH/DPCCH amplitude ratio respectively. Assuming that other parameters are unchanged, any other E-TFC can then be associated with a Transport Block size (hence data rate) and E-DPDCH/DPCCH amplitude ratio.

To illustrate the reasoning, the following steps are used:

3.1  Mapping of E-TFCI to Transport Block size

From TS 25.321 v6.9.0 Annex B.3 the signalled value of E-TFCI = 11 maps to a Transport Block size of 180 bits.
3.2  Mapping of PO to E-DPDCH/DPCCH amplitude ratio

The signalled value of 4, confusingly referred to as “E-TFCI PO” in the RADIO BEARER SETUP message, refers to  E-DPDCH in TS 25.213 v6.5.0 clause 4.2.1.3 Table 1B.1.  E-DPDCH (ed  /  c) is also known as ed  and maps to an ed  value of 9/15.
3.3  Calculation of E-DPDCH/DPCCH amplitude ratio for other TB sizes
From TS 25.214 v6.9.0 clause 5.1.2.5B.2.1: “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) Betaed,ref of E-TFC(s) signalled as reference E-TFC(s).”

The formula is given in TS 25.214 v7.2.0 clause 5.1.2.5B.2.3: 
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It is easier to divide both sides of the formula by c so that the numbers used are ed  /  c ratios. The numbers are then filled in as follows:

ed,ref  /  c is ed  , calculated as 9/15 above for the first reference E-TFC.

Le,ref  is 1, as there is only 1 DPDCH in the reference E-TFC. For the example here, there is also only 1 DPDCH in the desired E-TFC so Le,j is 1 also.

Ke,ref is the number of bits in the reference E-TFC transport block, calculated as 180 bits above.

In the last part of the formula, there is a term using Delta HARQ. This is the “E-DCH MAC-d flow power offset =0” IE in the RADIO BEARER SETUP message. If Delta HARQ is zero, this multiplier becomes 1, and therefore has no effect on the formula result.
In the spreadsheet, tab “Aed vs TB size, 34.108 v6.4.0” calculates the ed values associated with each of the allowed Transport Block sizes, using the first reference E-TFC. The list of Transport Block sizes is taken from TS 25.321 v6.9.0 Annex B.3. For comparison, the ed values have been plotted in green for all TB sizes, although in reality the UE will use the higher reference E-TFCs when they become applicable.
3.4  Use of higher reference E-TFCs

The algorithm is given in TS 25.214 v6.9.0 clause 5.1.2.5B.2.3: 

“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-TFCIi denote the E-TFCI of the i:th E-TFC. For the i:th E-TFC:

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

In simple terms, the UE uses the “next lower” reference E-TFC.
In the spreadsheet, each of the higher reference E-TFCs is calculated using the same method as in steps 3.1 to 3.3 above. In each case the ed values have been plotted only for TB sizes greater than reference E-TFCs, up to the TB size where the next higher reference E-TFCs  becomes applicable, as this models the UE behaviour.

Each reference is plotted in a different colour on the graph.
3.5  Data rate limitations

From TS 25.306 v7.1.0 Table 5.1g “FDD E-DCH physical layer categories”, the lowest E-DCH category 1 UE maximum number of bits of an E-DCH transport block transmitted within a 10 ms E-DCH TTI is 7110 bits. This limit is plotted as a vertical line on the graph. As the RF tests using maximum power must work for all categories of UE, all the Aed values must be achievable with a Transport Block size of lower than 7110 bits.
Another limitation applies because the downlink must be able to supply enough data to provide a continuous stream on the uplink. Assuming that we do not use data replication in the UE loopback, the maximum data rate on the downlink supported by all HSDPA UEs is FRC H-Set 1. Calculations of payload size, Inter-TTI interval and TTI give the average DL data rate for H-Set 1 as 534kbps, or 5340 bits in a 10ms UL TTI. This limit is also plotted as a vertical line on the graph. As the RF tests using maximum power must work for all categories of HSDPA + E-DCH UE, all the Aed values must be achievable with a Transport Block size of lower than 5340 bits.
3.6  Aed values for Test cases
Starting with the Beta values in TS 34.121-1 [1] Table C.11.1.3, Aed can be calculated as per TS 25.213 v7.0.0 Table 1B.1. The Absolute Grant index can be obtained from TS 25.212 v7.1.0 Table 16B.
Subtest 1: Aed = 119/15, absolute grant index = 20

Subtest 2: Aed = 47/15, absolute grant index = 12

Subtest 3: Aed = 47/15, absolute grant index =12 

Subtest 4: Aed = 84/15, absolute grant index = 17

Subtest 5: Aed = 134/15, absolute grant index = 21

These target values (for the 4 subtests with a single E-DPDCH) are plotted as points on the vertical axis.
3.7  UE selection of Transport Block size
Once the relationship of TB size and Aed is known, the UE will select the biggest TB size it can for the grant it has been given.
The actual E-TFCI selected by the UE is transmitted on the E-DPCCH. 

Note that Aed is quantised, so the value used by the UE will be the next higher Aed. 

4. Evaluation of whether the intended UE setup will be achieved
A number of scenarios are considered below. For each one, a graph of Aed versus Transport Block size is plotted. The results of the evaluation are given below.
4.1  Existing parameters
See Reference [2], and spreadsheet tab ”Aed vs TB size, 34.108 v6.4.0”.

Outcomes:

· Only the first Aed value of 47/15 can be achieved within the data rate limits
· Higher reference E-TFCs do not provide any higher Aed values.

4.2  Alternative Reference E-TFCIs set in the test case
See Reference [3], and spreadsheet tab ”Aed vs TB size, R5-063195”.

Outcomes:

· All the Aed values can be achieved within the data rate limits

· The 6th (red) reference E-TFC is outside the capability of a Category 1 E-DCH UE. It could be removed without any adverse effect.
· Data rates are lower than could be achieved
4.3  Reduction in default Reference E-TFCIs in 34.108
See Reference [4], and spreadsheet tab ”Aed vs TB size, R5-063233”.

Outcomes:

· Only the first Aed value of 47/15 can be achieved within the data rate limits

· The second reference E-TFCs gives almost identical results to the lowest reference E-TFC

· To enable the maximum power test cases to work, alternative values would need to be set in specific test cases.

4.4  Alternative Reference E-TFCIs set in the test case
See spreadsheet tab ”Aed vs TB size, R5-06xxxx”.

Outcomes:

· All the Aed values can be achieved within the data rate limits

· Data rates are the highest that can be achieved
5. Recommendations and next steps
· Determine whether to signal all reference E-TFCs in the default Radio Bearer setup message, or to have a minimum set in the default Radio Bearer setup message and define additional reference E-TFCs according to the test case.

· Determine whether it is useful to maximise the data rate during the test.

· Select suitable reference E-TFCs values which obey the constraints, based on the above analysis,.
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