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1. Introduction

The power control requirements in 25.101 include some testcases for initial convergence of the power control, specified in paragraph 8.8.2  “Power control in the downlink, initial convergence” in 25.101.  This requirement tests that, when initiating a DL DPCH, the power shall converge to the expected power level within a certain time. To test this the DL power is started either at a very high level or at a very low level. Then the UE shall control the DL power so that it converge within a specified time. 

Now it has been detected that when starting at the lowest level the downlink DPCH will never be established and therefore the uplink will never be transmitted according paragraph 6.4.4, “Out-of-synchronization handling of output power”

2. Initial convergence tests vs Out of Sync

When testing the Initial convergence in tests 2 and 4 in section 8.8.2 of 25.101, the initial power of the  DPCH_Ec/Ior is –25.9 and –22.1 for the 12.2 and 64 kbps respectively.  

In section 4.3.1.2 of 25.214 the downlink synchronisation primitives are defined, See Appendix 1 below. The criterion for when the synchronisation primitives are reported to higher layers is defined in paragraph 6.2.2 in 25.101, See Appendix 2 below.   These primitives are then used in 25.331, section 8.5.4 “Physical channel establishment criteria” in order to define when the physical channel is considered established, See Appendix 3.  It is defined in 25.331 as “On receiving N312 "in sync" indications, the physical channel is considered established”. 

The conclusion from these specifications is that when establishing a DL DPCH the CPHY-Sync-IND primitive shall be reported to higher layers when the received quality of the DPCCH of a 12.2 kbps reference channel is stronger than the threshold “Qin”. The downlink physical channel is considered established after N312 “CPHY-Sync-IND” primitives are reported from the physical layer to higher layers.  The UE shall start to transmit after the downlink physical channel is considered established. 

Figure 1 below is copied from 25.101, here it is seen that if the received DPCCH_Ec/Ior level of a 12.2 kbps reference channel is not higher than –18 dB it is not guaranteed, according the Qin level defined in the “In and Out of Sync” requirements, that CPHY-Sync-IND is reported. 
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Figure 1: Levels when the DPCH first decreases and the UL DPCH shall be switched of at time C and then the level is increased again and the UL DPCH shall be switched on again at time F.

Since the “In and Out of sync” requirement is specified in order to have a sufficiently good TPC performance, this should be scaled for other slot formats to the actual spreading factor and the number of TPC bits transmitted per slot. For the slot formats used in the Power control initial convergence test, the 12.2 and the 64 kbps reference channels, the slot format #11 (the 12.2 kbps channel) 2 TPC bits are transmitted per slot with a spreading factor 128 chips/symbol. For slot format #13 (the 64 kbps channel) the spreading factor is 64 chips/symbol but the number of TPC bits are instead 4 bits/slot. Thus, the same threshold and the same concern should be valid for this channel.  

When setting up a call for any DPCCH_Ec/Ior levels that is lower than these –18 dB, there is a risk that the UEs will never consider the downlink channel as established since the CPHY-Sync-IND is never reported. Then the initial convergence test will fail because the UE will never consider the downlink established, leading to that the UE will not start to transmit in the uplink. 

Therefore it is necessary to change the tests 2 and 4 in 25.101 and set the initial power to –18 dB.

3. Proposal for initial convergence

A simple change of the testcase would be the following change of the tables 8.31 and 8.32 25.101..

Table 8.31: Test parameters for downlink power control
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Target quality value on DTCH
	BLER
	0.01
	0.01
	0.1
	0.1

	Initial DPCH_Ec/Ior
	dB
	-5.9
	-18
	-3
	-18

	Information Data Rate
	kbps
	12.2
	12.2
	64
	64
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	dBm/3.84 MHz
	-60

	Propagation condition
	
	Static

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	"Not used"


Table 8.32: Requirements in downlink power control

	Parameter
	Unit
	Test 1 and Test 2
	Test 3 and Test 4
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Appendix 1: from 25.214, from sections 4.3.1.2  and 4.3.2.3

4.3.1.2
Downlink synchronisation primitives

Layer 1 in the UE shall every radio frame check synchronisation status of the downlink dedicated channels. Synchronisation status is indicated to higher layers using the CPHY-Sync-IND and CPHY-Out-of-Sync-IND primitives.

The criteria for reporting synchronisation status are defined in two different phases.

The first phase starts when higher layers initiate physical dedicated channel establishment (as described in [5]) and lasts until 160 ms after the downlink dedicated channel is considered established by higher layers (physical channel establishment is defined in [5]). During this time out-of-sync shall not be reported and in-sync shall be reported using the CPHY-Sync-IND primitive if the following criterion is fulfilled:

· The UE estimates the DPCCH quality over the previous 40 ms period to be better than a threshold Qin. This criterion shall be assumed not to be fulfilled before 40 ms of DPCCH quality measurements have been collected. Qin is defined implicitly by the relevant tests in [7]. 

4.3.2.3
Synchronisation procedure A

The synchronisation establishment procedure, which begins at the time indicated by higher layers (either immediately at receipt of upper layer signalling, or at an indicated activation time), is as follows:
......

d)
The UE shall not transmit on uplink until higher layers consider the downlink physical channel established. If no activation time for uplink DPCCH has been signalled to the UE, uplink DPCCH transmission shall start when higher layers consider the downlink physical channel established. If an activation time has been given, uplink DPCCH transmission shall not start before the downlink physical channel has been established and the activation time has been reached. Physical channel establishment and activation time are defined in [5]. The initial uplink DPCCH transmit power is set by higher layers [5]. In case of physical layer reconfiguration the uplink DPCCH power is kept unchanged between before and after the reconfiguration except for inner loop power control adjustments. A power control preamble shall be applied as indicated by higher layers. The transmission of the uplink DPCCH power control preamble shall start Npcp radio frames prior to the start of uplink DPDCH transmission, where Npcp is a higher layer parameter set by UTRAN [5]. Note that the transmission start delay between DPCCH and DPDCH may be cancelled using a power control preamble of 0 length. The starting time for transmission of DPDCHs shall also satisfy the constraints on adding transport channels to a CCTrCH, as defined in [2] sub-clause 4.2.14, independently of whether there are any bits mapped to the DPDCHs. During the uplink DPCCH power control preamble, independently of the selected TFC, no transmission is done on the DPDCH.

.......

Appendix 2: from 25.101, section 6.4.4 and section 8.8.2

Out of sync test

6.4.4
Out-of-synchronization handling of output power

The UE shall monitor the DPCCH quality in order to detect a loss of the signal on Layer 1, as specified in TS 25.214. The thresholds Qout and Qin specify at what DPCCH quality levels the UE shall shut its power off and when it shall turn its power on respectively. The thresholds are not defined explicitly, but are defined by the conditions under which the UE shall shut its transmitter off and turn it on, as stated in this subclause.

The DPCCH quality shall be monitored in the UE and compared to the thresholds Qout and Qin for the purpose of monitoring synchronization. The threshold Qout should correspond to a level of DPCCH quality where no reliable detection of the TPC commands transmitted on the downlink DPCCH can be made. This can be at a TPC command error ratio level of e.g. 30%. The threshold Qin should correspond to a level of DPCCH quality where detection of the TPC commands transmitted on the downlink DPCCH is significantly more reliable than at Qout. This can be at a TPC command error ratio level of e.g. 20%.
6.4.4.1
Minimum requirement

When the UE estimates the DPCCH quality over the last 160 ms period to be worse than a threshold Qout, the UE shall shut its transmitter off within 40 ms. The UE shall not turn its transmitter on again until the DPCCH quality exceeds an acceptable level Qin. When the UE estimates the DPCCH quality over the last 160 ms period to be better than a threshold Qin, the UE shall again turn its transmitter on within 40 ms.

The UE transmitter shall be considered “off” if the transmitted power is below the level defined in subclause 6.5.1 (Transmit off power). Otherwise the transmitter shall be considered as “on”.

6.4.4.2
Test case

This subclause specifies a test case, which provides additional information for how the minimum requirement should be interpreted for the purpose of conformance testing.

The quality levels at the thresholds Qout and Qin correspond to different signal levels depending on the downlink conditions DCH parameters. For the conditions in Table 6.6, a signal with the quality at the level Qout can be generated by a DPCCH_Ec/Ior ratio of –25 dB, and a signal with Qin by a DPCCH_Ec/Ior ratio of –21 dB. The DL reference measurement channel (12.2) kbps specified in subclause A.3.1 and with static propagation conditions. The downlink physical channels, other than those specified in Table 6.6, are as specified in Table C.3 of Annex C.

Figure 6.1 shows an example scenario where the DPCCH_Ec/Ior ratio varies from a level where the DPCH is demodulated under normal conditions, down to a level below Qout where the UE shall shut its power off and then back up to a level above Qin where the UE shall turn the power back on.
Table 6.6: DCH parameters for the Out-of-synch handling test case

	Parameter
	Unit
	Value
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Figure 6.1: Test case for out-of-synch handling in the UE
In this test case, the requirements for the UE are that:

1.
The UE shall not shut its transmitter off before point B.

2.
The UE shall shut its transmitter off before point C, which is Toff = 200 ms after point B.

3.
The UE shall not turn its transmitter on between points C and E.

4. 
The UE shall turn its transmitter on before point F, which is Ton = 200 ms after point E.

Initial Convergence test

8.8.2
Power control in the downlink, initial convergence

This requirement verifies that DL power control works properly during the first seconds after DPCH connection is established

8.8.2.1
Minimum requirements

For the parameters specified in Table 8.31 the downlink DPCH_Ec/Ior power ratio measured values, which are averaged over 50 ms, shall be within the range specified in Table 8.32 more than 90% of the time. T1 equals to 500 ms and it starts 10 ms after the DPDCH connection is initiated. T2 equals to 500 ms and it starts when T1 has expired. Power control is ON during the test.

The first 10 ms shall not be used for averaging, ie 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 8.31: Test parameters for downlink power control
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Target quality value on DTCH
	BLER
	0.01
	0.01
	0.1
	0.1

	Initial DPCH_Ec/Ior
	dB
	-5.9
	-25.9
	-3
	-22.1

	Information Data Rate
	kbps
	12.2
	12.2
	64
	64

	[image: image11.wmf]oc

or

I

I

ˆ


	dB
	-1

	[image: image12.wmf]oc

I


	dBm/3.84 MHz
	-60

	Propagation condition
	
	Static

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	"Not used"


Table 8.32: Requirements in downlink power control

	Parameter
	Unit
	Test 1 and Test 2
	Test 3 and Test 4
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Appendix 3: Cut from 25.331, section 8.5.4

8.5.4
Physical channel establishment criteria

When a physical dedicated channel establishment is initiated by the UE, the UE shall start a timer T312 and wait for layer 1 to indicate N312 "in sync" indications. On receiving N312 "in sync" indications, the physical channel is considered established and the timer T312 is stopped and reset.

If the timer T312 expires before the physical channel is established, the UE shall consider this as a "physical channel failure".

NOTE:
The criteria defined in this subclause only apply in case the UE performs synchronisation procedure A (FDD only).

10.3.3.43
UE Timers and Constants in connected mode

.....

	N312
	MD
	
	Integer (1, 2, 4, 10, 20, 50, 100, 200, 400, 600, 800, 1000)
	Default value is 1.







































