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1.
Introduction

In TS 34.121-1 test case 8.7.9 initially requires the UE to be set to maximum uplink power, and also defines the combinations of uplink channels to be used including E-DPCCH and E-DPDCH. From previous work on test case 5.2B, the currently specified method of setting uplink power in test case 8.7.9 by sending continuous “up” commands to the UE is known not to work, because the UE will turn off the E-DPDCH as per 25.214 clause 5.1.2.6.
A method of setting maximum uplink power test case 8.7.9 is required, and one suggestion has been to use the same method as for 5.2B. However, attempting to apply the 5.2B method to test case 8.7.9 has revealed some issues to be resolved, which are explained in this paper.
In addition, to achieve the desired uplink signal there are implied requirements on the downlink physical channels. These implied requirements do not appear to be compatible with the “prototype” test case defined in TS 25.133 Annex A. This paper explains the apparent incompatibilites, and proposes a solution.
2. Constraints
Similar constraints apply as for test case 5.2B.

Essential constraints are:

a) The UE should be transmitting with the UL Beta values as defined in 34.121-1 Table 8.7.9.2.

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. Downlink channels
In the core specification 25.133 [3] Table A.9.15B identifies a number of downlink channels, but does not include any HSDPA downlink channels or any HSUPA downlink channels:

(25.133) Table A.9.15B: Cell Specific parameters for UE transmission power headroom
	Parameter
	Unit
	Cell 1

	CPICH_Ec/Ior
	dB
	-10

	PCCPCH_Ec/Ior
	dB
	-12

	SCH_Ec/Ior
	dB
	-12

	PICH_Ec/Ior
	dB
	-15

	DPCH_Ec/Ior
	dB
	-3

	OCNS
	dB
	-5.2
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	dBm/3,84 MHz
	-70

	CPICH_Ec/Io
	dB
	-13

	Propagation Condition 
	
	AWGN


HSDPA downlink physical channels (HS-PDSCH and HS-SCCH)
In the text in A.9.1.9.1 it states that “An HSDPA radio bearer should be configured”, and Table A.9.15A specifies the gain factor Ahs as 5/15 with ACK = NACK = CQI. Since the Test Procedure in A.9.1.9.1.1 states that the total measured output power of the UE shall be averaged over 100ms (10 frames), it therefore seems reasonable that the HS-DPCCH power should be constant over this time interval. For test purposes this is normally done by transmitting continuous HSDPA on the downlink, and setting the ACK/NACK repetition factor, CQI repetition factor, and amplitude ratios to suitable values.
To ensure that the uplink test conditions are met, we therefore recommend that the HS-PDSCH and HS-SCCH are transmitted, with relative powers chosen to be the same as 34.121-1 [1] Table E.5A.1. This does mean changing the DPCH_Ec/Ior from -3dB to -10dB, but there does not appear to be any reason in this test case for the DPCH_Ec/Ior to be at such a high power.
HSUPA downlink physical channels (E- AGCH, E-HICH and E-RGCH)
In the text in A.9.1.9.1 it states that “During the test the system simulator shall not send any scheduling grant to the UE”, so that although the UE is requested to send Scheduling Information, it is never given any grant to send data. It therefore seems reasonable to set  E- AGCH, E-HICH and E-RGCH to DTX. This aligns with the conditions given in 25.133.
The overall proposal for downlink channels is therefore:
(34.121-1) Table 8.7.9.3: Cell Specific parameters for UE transmission power headroom

	Parameter
	Unit
	Cell 1

	CPICH_Ec/Ior
	dB
	-10

	PCCPCH_Ec/Ior
	dB
	-12

	SCH_Ec/Ior
	dB
	-12

	PICH_Ec/Ior
	dB
	-15

	DPCH_Ec/Ior
	dB
	-10

	HS-SCCH_Ec/Ior
	dB
	-8

	HS-PDSCH _Ec/Ior
	dB
	-3

	E-AGCH_Ec/Ior
	dB
	DTX’d

	E-HICH_Ec/Ior
	dB
	DTX’d

	E-RGCH_Ec/Ior
	dB
	DTX’d

	OCNS
	dB
	Note 1

	[image: image3.png]I,




	dB
	0

	[image: image4.png]



	dBm/3.84 MHz
	-70

	Propagation Condition 
	
	AWGN

	Note 1:
The power of the OCNS channel that is added shall make the total power from the cell to be equal to Ior.


The differences from 25.133 [3] are shown as yellow highlight.
4. Uplink channels
In the core specification 25.133 [3] Table A.9.15A specifies the UL channel powers:

Table A.9.15A: General test parameters for UE transmission power headroom
	Parameter
	Unit
	Value
	Comment

	DL DCH configuration
	
	DL Reference Measurement Channel 12.2 kbps
	As specified in TS 25.101 section A.3.1

	E-DCH TTI
	ms
	10
	

	E-DCH configuration
	
	10 ms TTI E-DCH Transport Block Size
	Table 0 in TS 25.321 section B.3

	DL Power Control
	
	Off
	

	Active cell
	
	Cell1
	

	(ec/(c
	
	5/15
	

	(ed_ref/(c
	
	5/15
	

	 Ahs 
	
	5/15
	ACK = NACK = CQI

	Reference E-TFCI index
	
	0
	Table 0 in TS 25.321 section B.3


As Beta C and Beta D are not given, we can reasonably assume that the DPCCH and DPDCH gain factors are unchanged from the default values given in TS 34.108 [2].
Values for (ec/(c, (ed_ref/(c and Ahs are given in the table and are the lowest values possible. (ec/(c, and (ed_ref/(c and Ahs can be set via the contents of the RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA), by using exceptions to the default values given in 34.108 [2] clause 9.2.1.
A copy of the test steps used for test case 5.2B in 34.121-1 [1] would look like this:

1) Set the Absolute Grant so that the UE transmits using Aed = 5/15 with a transport block size of 18 bits and E-TFCI index = 0.

2) The SS starts transmitting HSDPA and the UE loops the received data back on E-DCH.

3) Set the UE power to be at least 5dB lower than the Maximum output power.

4) Send power control bits to give one TPC_cmd = +1 command to the UE, wait at least 500 ms and repeat this process until the E-TFCI transmitted by the UE begins to decrease.

5) Send power control bits to give one TPC_cmd = -1 command to the UE and confirm that the E-TFCI transmitted by the UE is equal to the target E-TFCI of 0.

However, there are now two additional problems:
· The lowest Absolute grant index corresponding to an Aed in TS 25.212 v7.1.0 Table 16B is 2, which corresponds to an Aed of 7/15. It appears that the desired Aed of 5/15 cannot be set directly using the same Absolute Grant method as for test case 5.2B, as the Absolute Grant control mechanism does not appear to have the required granularity, and also because the test case in 25.133 [3] specifies that the system simulator shall not send any scheduling grant to the UE. From 25.321 Table 9.2.5.2.1.1: Scheduling Grant Table (SG-table) it seems that the scheduled grant could be set down to Aed = 5/15, but not directly via the AG.

· This method relies on detecting a decrease in ETFCI, which does not look possible when the desired E-TFC is already at the lowest value of 0 (18 bits).

5. Recommendations and next steps
The recommendation for downlink power levels is contained in R5-071065.

At present, the method of setting the maximum UE power is for further discussion and study.

6. References
[1] TS 34.121-1 v7.4.0.
[2] TS 34.108 v7.0.0
[2] TS 25.133 v7.7.1
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