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1. Introduction 

An adhoc meeting was held during RAN4#30 to discuss the issue of TPC combining in soft handover. The TPC adhoc discussed the problems experienced in the network due to lack of adequate requirements on the TPC combining in the current specification [1]. The earlier proposals on the TPC combining [2][3] were also discussed. There was a general agreement on the contents of test 1 and test 2 proposed earlier in document [2]. The text proposal of the test provides some conditional figures for the test requirements. Some companies would like to verify these figures through link level simulations. The simulation assumptions and the time frame will be discussed during this week. 

2. Description of the Proposal

2.1. Initialisation Phase

During the initialisation phase only the DPCH from the cell 1 is transmitted. The UL transmit power control is on and the transmit power of the UE is adjusted to a predefined level of -15 dBm. Furthermore, the DPCH Ec/Ior level from cell 1 is adjusted so that 5% TPC error is maintained from cell 1. Cell 2 and Cell 3 are present as interferers in the initialisation of test 1 but they do not transmit DPCH to the UE. Only Cell 2 is present as interferer in the initialisation of test 2 but it does not transmit DPCH to the UE. To achieve this figure it was agreed to include the initialisation proposal 3 as discussed in documents [3][4]. In this proposal cell 1 would transmit an arbitrary TPC pattern during the initialisation phase. By monitoring the UE output power response to these commands, test equipment should be able to measure the TPC error rate sufficiently well, irrespective of the accuracy or size of the power control steps that the UE actually maintains. Based on this measured TPC error rate, Cell 1 DPCH Ec/Ior is adjusted to achieve the 5% TPC target error rate. 

2.2. Test 1

During test 1 there are three cells, Cell 1, Cell 2 and Cell 3 transmitting DPCH for the UE. The DPCH_Ec/Ior level of Cell 1 is kept constant during the test to a level adjusted during the initialisation. The DPCH_Ec/Ior levels of Cell 2 and Cell 3 are kept 10 dB below the DPCH_Ec/Ior levels of Cell 1. This offset level of 10 dB provides TPC command error rate of approximately 30% according to [2] on Cell 2 and Cell 3, which are considered unreliable. Cell 1 tries to keep the UE transmit power at the target level of -15 dBm as in the initialisation phase. However, Cell 2 and Cell 3 transmit only the sequence of “1” continuously. 

In the test the UE is required to do some reliability check to reject the unreliable commands thus maintaining the UE output power at -15 dBm due to the commands from Cell 1. But due to occasional combining of the erroneous TPC commands there will be some variations in the UE output power.

2.3. Test 2

There are only 2 cells in test 2: Cell 1 and Cell 2. Cell 1 tries to keep the UE transmit power at the target level of -15 dBm. Cell 2 transmits sequence of “1”. During test 2 the DPCH_Ec/Ior2 level of Cell 2 is set 6 dB higher than the DPCH_Ec/Ior level of Cell 1. This offset figure gives approximately 0% TPC error rate on Cell 2 according to [2]. The higher DPCH Ec/Ior level is used for Cell 2 in order to ensure that the UE does not only follow the TPC commands of the strongest cell. During the test the UE output power variation should remain within the specified range. In case UE follows the commands from the best cell (Cell 2) the UE output power will increase beyond the allowed range, thus failing the test.  

3. Text Proposal for the Requirements

8.7.x
Combining of reliable TPC commands from radio links of different radio link sets
8.7.x.1
Minimum requirement
This test verifies that the UE follows the reliable TPC commands. 

Test parameters are specified in Table 8.2x. Before the start of the tests, the UE transmit power shall be initialised to -15 dBm. An actual UE transmit power may vary from the target level of -15 dBm due to inaccurate UE output power step.

During tests 1 and 2 the UE transmit power samples, which are defined as the mean power over one timeslot, shall stay 90% of the time within the range defined in Table 8.2xy.

Table 8.2x: Parameters for reliable TPC command combining

	Parameter
	Unit
	Test 1
	Test 2

	Phase reference
	-
	P-CPICH

	DPCH_Ec/Ior1
	dB
	Note 1
	Note 1 & Note 3

	DPCH_Ec/Ior2
	dB
	DPCH_Ec/Ior1 - 10
	DPCH_Ec/Ior1 + 6

	DPCH_Ec/Ior3
	dB
	DPCH_Ec/Ior1 - 10
	-

	Îor1/Ioc
	dB
	-1
	-1

	Îor2/Ioc
	dB
	-1
	-1

	Îor3/Ioc
	dB
	-1
	-

	[image: image1.wmf]oc

I


	dBm/3.84 MHz
	-60

	Power-Control-Algorithm
	-
	Algorithm 1

	Cell 1 TPC commands 
	-
	Note 2
	Note 2

	Cell 2 TPC commands 
	-
	“1”
	“1”

	Cell 3 TPC commands
	-
	“1”
	-

	Information data Rate
	kbps
	12.2 

	Propagation condition
	-
	Static 

	Note 1:  The DPCH_Ec/Ior1 is set at the level corresponding to 5% TPC error rate.

Note 2:  The uplink power control from cell1 shall be such that the UE transmit power would stay at -15 dBm.

Note 3: The maximum DPCH_Ec/Ior1 level in cell1 is -9 dB.  


Table 8.2xy: Test requirements for reliable TPC command combining

	Parameter
	Unit
	Test 1
	Test 2

	UE output power
	dBm
	-15 ± [5] dB
	-15 ± [3] dB


4. Conclusions

In the Adhoc meeting on the TPC combining based on this document there was a general agreement on the contents of test 1 and test 2 for R99 CR. A text proposal of the tests is given in this document. However, the test requirements values are conditional. The figures will be finalized later as some companies want to verify them through simulations. The simulation assumptions and the time frame will be decided in this meeting.
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