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1. Introduction

The E-AGCH demodulation performance test case requires the correct mapping of the absolute grant transmitted on the E-AGCH channel and the expected E-TFCI corresponding to the absolute grant sent to compute the missed detection performance statistics. This paper attempts to address the absolute grant and E-TFCI mapping for the E-AGCH test case

2. Proposal for the Absolute Grant Test Sequence 
The absolute grant test sequence proposed for this test case needs to take into account the E-DCH category as it has implications on the E-TFC selected by the UE. Not all absolute grant indices (out the possible 29 values) can be used for the test, as the E-TFC transmitted by the UE is restricted by its supported E-DCH category. The absolute grant values in the proposed test sequence are defined based on the minimum E-DCH Category 1 and will be valid for   all E-DCH categories.

The following assumptions are used when defining the absolute grant sequence for the test case:

1. Only one MAC-d flow is configured and the HARQ offset (harq of 0dB is used. 
2. The Reference E-TFCI, Reference E-TFCI PO, E-DCH minimum set E-TFCI and PLnon-max parameters are based on the values defined in TS 34.108 Section 9.2.1.
3. The amount of available DL HSDPA data shall be sufficient to allow the UE to select the maximum allowable E-TFCI (FRC H-SET1 as defined for all E-DCH RF test cases.) 

4. Beta factors: c = 15/15,  d = 0/15, hs = 15/15, ec  = 5/15.
5. UL Power Control ON - Hold the R99 channel power by sending TPC bits to give TPC_cmd = 0.
6. RLC PDU size of 336 bits is used.
To determine the mapping of the Absolute Grant index and E-TFCI, the EDPDCH to DPCCH power ratios for all the E-TFCs in the E-DCH TBS Table 0 are calculated using the amplitude ratios prior to the quantization according to subclause 5.1.2.5B.2.3 in TS 25.214. For each j:th E-TFC, the Beta_ed,j,harq, E-DPDCH/DPCCH gain power ratios is computed according to the equation below for all the E-DPDCH codes.  
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The E-TFC selected based on the SG constraint which is only influenced by the absolute grant in this case can be identified by comparing the (Beta_ed,j,uq/Beta_c)2 power ratio with the Absolute Grant Index sent on the E-AGCH channel. “If (Beta_ed,j,uq/Beta_c)2 ≤  SG then j:th E-TFC can be supported otherwise it is not supported”. 
There will be a one to one mapping of the serving grant and maximum E-TFCI that the grants allows [1], as such the UE will select the maximum E-TFCI if the amount of HSDPA data being loopbacked on E-DCH is large enough to fill the respective E-TFC. The E-TFC selected by the UE also depends on the amount of padding required for the selected MAC-es PDU and corresponding MAC-e/es header. Thus the E-TFC resulting in smallest amount of padding for the selected MAC-es PDUs and corresponding MAC-e/es headers will be selected. [2]
2.1. Absolute Grant Value and E-TFCI Mapping  

The mapping of the E-AGCH absolute grant index and the corresponding E-TFCI can be computed based on the relationship described in the previous section and the mapping is shown in Table 1.  
	Absolute Grant Index
	E-TFCI
	E-DCH TB Size   Table 0, 10 ms TTI
	Number of RLC PDUs + MAC-e/es header

	AG10
	E-TFCI81
	3089
	(9*336) +18

	AG8
	E-TFCI67
	1749
	(5*336) +18

	AG4
	E-TFCI28
	359
	(1*336) +18

	Note: The E-TFCIs are chosen based on the RLC PDU size of 336. The mapping of AG to E-TFCI is based on the assumption that 1, 5 and 9 RLC PDUs of size 336 are used respectively.


Table 1 : Mapping of Absolute Grant Index and E-TFCI
The absolute grant index of 10, 8 and 4 sent on the E-AGCH would result in E-TFCI = 81, 67 and 28 being transmitted on E-DPCCH respectively. These absolute grant indices are chosen to accommodate the constraints imposed by the E-DCH Category 1. (e.g. maximum number of E-DCH code=1, minimum spreading factor=SF4, 10 ms E-DCH TTI and the maximum E-DCH TBS within 10ms E-DCH TTI=7110 bits).
Example for the Mapping of AG10 and E-TFCI81
Absolute grant index of 10 = (38/15)2 = 6.417778  
E-DPDCH/DPCCH gain power ratio, (ed,j,harq/ (c for E-TFCI index of 83  
(ed,j,harq/ (c = (38/15) * sqrt (1/1) * sqrt (3350/3350) = 2.53333
((ed,j,harq/(c)2 = 6.41778

The inquality for the support of the E-TFC index of 83 based on SG constraint is 

((ed,j,harq/(c)2 ≤ SG
6.417778 ≤ 6.417778
=> E-TFC index of 83 is the maximum supported E-TFC based on SG of (38/15)2
For all the supported E-TFCs based AG-10, the E-TFCs with the smallest padding based on RLC PDU size of 336 bits will be selected. The following condition is used to check whether the E-TFC will fit into N x RLC PDU size of 336 bits: (Number of MAC-d PDUs* MAC-d PDU size) + MAC-e/es <= TB-Size, where MAC-e/es header = 18 bits

(9*336) +18 ≤ TBS
3006 ≤ TBS

E-TFCI 83 TBS size = 3350

E-TFCI 82 TBS size = 3217
E-TFCI 81 TBS size = 3089 (Least amount of padding required)
E-TFCI 80 TBS size = 2966 (will not fit 9x336bits RLC PDUs)
The E-TFCI with the smallest padding that will fit into 9 RLC PDUs is E-TFCI 81 
=>Hence for AG-10 the corresponding E-TFCI transmitted will be E-TFCI 81. 
Example for the Mapping of AG8 and E-TFCI67
Absolute grant index of 8 = (30/15)2 = 4
E-DPDCH/DPCCH gain power ratio, (ed,j,harq/ (c for E-TFCI index of 70  
(ed,j,harq/ (c = (9/15) * sqrt (1/1) * sqrt (1976/180) = 1.98796378
((ed,j,harq/(c)2 = 3.952
The inquality for the support of the E-TFC index of 70 based on SG constraint is 

((ed,j,harq/(c)2 ≤ SG

3.952 ≤ 4
=> E-TFC index of 70 is the maximum supported E-TFC based on SG of (30/15)2
For all the supported E-TFCs based AG-8, the E-TFCs with the smallest padding based on RLC PDU size of 336 bits will be selected. The following condition is used to check whether the E-TFC will fit into N x RLC PDU size of 336 bits: (Number of MAC-d PDUs* MAC-d PDU size) + MAC-e/es <= TB-Size, where MAC-e/es header = 18 bits

(5*336) +18 ≤ TBS 
1698 ≤ TBS

E-TFCI 70 TBS size = 1976
E-TFCI 69 TBS size = 2058
E-TFCI 68 TBS size = 2143

E-TFCI 67 TBS size = 1749 (Least amount of padding required)

E-TFCI 66 TBS size = 1680 (will not fit 5x336bits RLC PDUs)
The E-TFCI with the smallest padding that will fit into 5 RLC PDUs is E-TFCI 67 

=>Hence for AG-8 the corresponding E-TFCI transmitted will be E-TFCI 67. 

Example for the Mapping of AG4 and E-TFCI28
Absolute grant index of 4 = (15/15)2 = 1
E-DPDCH/DPCCH gain power ratio, (ed,j,harq/ (c for E-TFCI index of 36  
(ed,j,harq/ (c = (9/15) * sqrt (1/1) * sqrt (497/180) = 0.9969955
((ed,j,harq/(c)2 = 0.994
The inquality for the support of the E-TFC index of 36 based on SG constraint is 

((ed,j,harq/(c)2 ≤ SG
0.994 ≤ 1
=> E-TFC index of 36 is the maximum supported E-TFC based on SG of (15/15)2
For all the supported E-TFCs based AG-4, the E-TFCs with the smallest padding based on RLC PDU size of 336 bits will be selected. The following condition is used to check whether the E-TFC will fit into N x RLC PDU size of 336 bits: (Number of MAC-d PDUs* MAC-d PDU size) + MAC-e/es <= TB-Size, where MAC-e/es header = 18 bits

(1*336) +18 ≤ TBS
354 ≤ TBS

E-TFCI 36 TBS size = 497
E-TFCI 35 TBS size = 477

E-TFCI 34 TBS size = 458

E-TFCI 33 TBS size = 440

E-TFCI 32 TBS size = 422

E-TFCI 31 TBS size = 405

E-TFCI 30 TBS size = 389

E-TFCI 29 TBS size = 374

E-TFCI 28 TBS size = 359 (Least amount of padding required)

E-TFCI 27 TBS size = 344 (will not fit 1x336bits RLC PDUs)
The E-TFCI with the smallest padding that will fit into 1 RLC PDUs is E-TFCI 28 

=>Hence for AG-4 the corresponding E-TFCI transmitted will be E-TFCI 28. 

It is proposed that the absolute grant test sequence for E-AGCH test shall consist of 3 absolute grant indices = {4, 8 and 10} and the following absolute test sequence shall be transmitted continuously on E-AGCH channel for the E-AGCH test case: “AG4, AG8, AG10, AG4, AG8, AG10, AG4, AG8, AG10, AG4, AG8, AG10,..”
3. Conclusion
This paper has proposed the absolute grant test sequence for the E-AGCH performance test case. We would seek the agreement of the absolute grant test sequence and subsequently the absolute grant test sequence will added into section 10.4 of 34.121-1 specification.
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