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Introduction
AT&T has been seeing excessive DL power allocation to devices under several conditions when the only traffic transported over the R99 DCH transport channel is the signalling messages over DCCH. These conditions are summarized as follows –

1) The initial call setups for both CS and PS calls.

2) Inter-RAT reselections to UTRAN or when location/routing area updates are needed on UTRAN.

3) PS-only HSDPA data session while the device is in the cell-DCH state and SRB (DCCH) is over R99 DCH.

AT&T sees that improvements are needed in the existing performance requirement to insure proper convergence of the downlink power in these DCCH-only conditions.
2. Discussions
There are existing test cases in 8.8 of 25.101 to measure UEs performance in DL OLPC. The test cases only take into account performance when the non-signalling traffic is transported (on DTCH). This may seem adequate before since any excessive DL power might occur will be short. Nonetheless, when consider a large number of UEs with combined potential performance issues under the aforementioned three conditions, the effect on the network of power waste is substantial.

In addition, the condition on the DCCH that causes excessive DL power is mostly triggered during the non-steady state when DCCH makes transitions between different TFs used for idle TTI and TTI with signalling frames. The existing test procedures described in the corresponding 34.121 assume single TF on the DTCH, including 8.8.1, 8.8.2, and 8.8.3. Even though 8.8.4 specifies the requirement for different transport formats, it does not specify the requirement during the transition from one TF to another such that the potential excessively high SIR conditions cannot be detected.
While ideally RAN4 would create a new test case that focuses on the DCCH-only case, AT&T believes that the RAN4 work could be minimized by focusing on convergence during the transitions between transport formats, even if this were done only on the transport channel carrying DTCH.   AT&T would like to propose extending 8.8.4 to include the convergence performance requirements during TF transitions. These new requirements are based on the numbers specified in 8.8.2 with modifications to accommodate the specific test procedure. 
3. Proposal
In this contribution, a new test case, Test 2, is added to 8.8.4 as part of the downlink power control over different transport formats. Prior to the start of the testing, the UE is configured with DTCH with two transport formats of 12.2 kbps and 0 kps, as is done in the existing multiple transport format test case.  However, in this new test case, initially only the 0 kbps TF is used in stage 1 and initial convergence is verified in a manner similar to the initial convergence test in 8.8.2.  In the second stage, the TF is switched to 12.2 kbps, and again convergence is verified.  By using the DTCH as the test channel, the DPCH Ec/Ior requirements could perhaps be derived from the parameters specified in the existing power control tests cases.
The only new requirement for DPCH Ec/Ior would be for the 0-bit TF. To derive the performance numbers for 0-bit TF, one uses the same tolerance range derived for 12.2kbps TF but offset by 2 dB to reflect the lower power requirements of the 0 kbps TF – this 2 dB offset is based on the 2 dB difference in the steady state DPCH_Ec/Ior requirements specified for 12.2 kbps and 0 kbps in the existing test case in 8.8.4. AT&T would like to propose extending 8.8.4 to include these new convergence performance requirements during TF transitions. These requirements are based on the numbers specified in 8.8.2 with modifications to accommodate the specific test procedure. Here are the details.
For Test 2 stage 1, the initial DPCH_Ec/Ior is set to -25.9, which is the same initial condition used for test 2 of 8.8.2. The corresponding T1 and T2 performance requirements are reused except to center the tolerance range to -18 by adding 2 to the min/max of the range. ‘2” is derived as the converged Ec/Ior’s for 0kbps and 12.2kbps are differed by 2 (-16 for 12.2kbps and -18 for 0kbps).  
For Test 2 stage 2, the initial DPCH_Ec/Ior is not specified, instead, the DL power should continue to be controlled by the UE when moving from stage 1 to stage 2 without interruption. In this case, the SIR target at the end of stage 1 is sufficient to achieve the steady state for stage 1; however, whenever that same SIR is used for the 12.2 kbps TF, just after the change in TF, CRC errors will initially occur.. This test will then monitor if the UE can converge in the similar way as specified in 8.8.2 during the TF transition. The tolerance ranges of T1 and T2 are the same as in 8.8.2.
The proposed changes are shown as follows.

********************** FIRST MODIFIED SECTION *******************************
8.8.4
Power control in the downlink, different transport formats

8.8.4.1
Minimum requirements

Test 1 verifies that UE outer loop power control has proper behaviour with different transport formats. 

The downlink reference measurement channel used in this subclause shall have two different transport formats. The different transport formats of the downlink reference measurement channel used shall correspond to the measurement channels specified in Annex A.3.0 and A.3.1. The transport format used in downlink reference measurement channel during different stages of the test shall be set according to the information data rates specified in Table 8.34A. During Test 1, stage 1 a downlink transport format combination using the 12.2kbps information data rate DTCH shall be used, and during Test 1, stage 2 the downlink transport format combination shall be changed such that a 0kbps information data rate transport format combination is then used.
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 power ratio measured values, which are averaged over one slot, shall be below the specified value in Table 8.34B more than 90% of the time.  BLER shall be as shown in Table 8.34B. Power control in downlink is ON during the test.

Test 2 verifies that DL power control works properly during the first seconds after DPCH connection with different transport formats is established.

Test 2 stage 1 measures the convergence to 12.2kbps DTCH after multiple transport format connection is established. Test 2 stage 2 continues from stage 1 to measure the convergence to 0kbps DTCH when the DTCH is first established. For the test 2 stage 1 parameters specified in Table 8.34A the downlink DPCH_Ec/Ior power ratio measured values, which are averaged over 50 ms, shall be within the range specified in Table 8.34C more than 90% of the time. For the test 2 stage2 parameters specified in Table 8.34A the downlink DPCH_Ec/Ior power ratio measured values, which are averaged over 50 ms, shall be within the range specified in Table 8.34D more than 90% of the time. T1 equals to 500 ms and it starts 10 ms after the transition from 0kbps transport format to 12.2kbps transport format is considered established and the first uplink frame is transmitted. T2 equals to 500 ms and it starts when T1 has expired. Power control is ON during the test. 
The first 10 ms from the start of test 2 stage 1 and stage 2 shall not be used for averaging, i.e. the first sample to be input to the averaging filter is at the beginning of T1. The averaging shall be performed with a sliding rectangular window averaging filter. The window size of the averaging filter is linearly increased from 0 up to 50 ms during the first 50 ms of T1, and then kept equal to 50ms.

Table 8.34A: Parameters for downlink power control in case of different transport formats

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Stage 1
	 Stage 2
	Stage 1
	Stage 2

	Time in each stage
	s
	Note 1
	Note 1
	Note 2
	Note 3

	Initial DPCH_Ec/Ior
	dB
	N/A (Note5)
	-25.9
	N/A (Note 4)
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	dB
	9
	-1
	-1

	[image: image3.wmf]oc

I


	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	0
	0
	12.2

	Quality target on DTCH
	BLER
	0.01

	Quality target on DCCH
	BLER
	1

	Propagation condition
	
	Case4
	Static

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	“Not used”

	Note 1: The stage lasts until the DTCH quality has converged to the quality target

Note 2:  The stage starts as soon as the multiple transport formats are configured until the convergence measurement is complete. 

Note 3:  The stage starts as soon as the transport format is changed until the convergence measurement is complete (first few seconds after transport format transition).

Note 4: The initial DPCH_Ec/Ior should be the same as the last DPCH_Ec/Ior at the end of stage 1, ie. SS should continue to monitor the TPC for DL power during the stage transition.

Note 5: For Test 1, the DPCH_Ec/Ior is set to the value shown in Table 8.34B.


NOTE:
Power is compared to P-CPICH as specified in [4].

Table 8.34B: Requirements in downlink power control in case of different transport formats

	Parameter
	Unit
	Test 1, stage 1
	Test 1, stage 2
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	dB
	-16.0
	-18.0

	Measured quality on DTCH
	BLER
	0.01(30%
	0.01(30%


Table 8.34C: Requirements in downlink power control in case of different transport formats - convergence

	Parameter
	Unit
	Test 2, stage 1

	
[image: image5]during T1
	dB
	 -20.9 ( DPCH_Ec/Ior ( -13.9
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	dB
	-20.9 ( DPCH_Ec/Ior ( -16.9

	Note:
The lower limit is decreased by 3 dB for a UE with more than one antenna connector.


Table 8.34D: Requirements in downlink power control in case of different transport formats - convergence

	Parameter
	Unit
	Test 2, stage 2
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	dB
	 -18.9 ( DPCH_Ec/Ior ( -11.9
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	dB
	-18.9 ( DPCH_Ec/Ior ( -14.9

	Note:
The lower limit is decreased by 3 dB for a UE with more than one antenna connector.
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