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It has been observed that phase discontinuities (primarily as a result of level changes) have the effect of causing a loss of synchronization for some period of time. These effects are usually due to changes in the transmission path as a result of power control, e.g. the switching of attenuators or gain paths. The problem can exist at either end of the link although high transmit dynamic range requirements and implementation constraints make this more likely to be a problem for the UE.

The CDMA2000 system has recognized the problem of phase discontinuities for the mobile as per the appended extract from the IS-95D test specification. This allows for the possibility of phase discontinuities, but checks that there is considerable hysteresis used to choose the switching points.

The proposal at this meeting from Ericsson R4-020187 introduces the idea of specifying allowable phase discontinuities of up to 20 degrees per slot and 90 degrees once per frame. It may also be essential to ensure such discontinuities are implemented with sufficient hysteresis to prevent degraded system performance when operating in typical fading environments.

The appended IS-98D text is an example of a requirement and a test that includes a hysteresis check which is done over multiple 15 dB ranges.  

Also below is an attempt at an alternative W-CDMA requirement combining the Ericsson contribution and IS-95D specification. This is provided to stimulate discussion.

6.8.4
Maximum Phase Shift

The Maximum Phase Shift is a requirement on the phase of the transmitted signal before and after a slot boundary. The phase shift is defined as the difference in average phase between two consecutive slots.
6.8.2.1
Minimum requirement

A ‘type one’ phase discontinuity is defined as a phase change greater than 20 degrees, and a ‘type two’ phase discontinuity is a phase change of greater than 90 degrees.

The Maximum Phase Shift shall not exceed more than one ‘type one’ phase discontinuity between adjacent slots over the full range of mobile station output power, and shall not exceed more than one ‘type two’ phase discontinuity at any slot boundary over the full range of mobile station output power.

Table 6.15: Parameters for Maximum Phase Shift Measurement

Parameter
Unit
Level

Operating conditions

Normal conditions

Power control step size
dB
1
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Definition

This test measures the mobile station Reverse Pilot Channel phase over the total range of mobile station output power levels. 

The tests shall be performed for mobile stations that support the Reverse Pilot Channel. These tests shall be performed for each spreading rate and band class supported by the mobile station.
Method of Measurement

1. Connect the base station to the mobile station antenna connector as shown in Figure 6.5.1-4. The AWGN generator and the interferencegenerator are not applicable in this test.

2. Set the power control step size to 1 dB.

3. For each band class that the mobile station supports, configure the base station and mobile station to operate in that band class and perform steps 4 through 13.

4. If the mobile station supports operation on the Reverse Fundamental Channel, set up a call using Fundamental Channel Test Mode 3 (see 1.3) with 9600 bps data rate only Radio Configuration 3 Reverse Fundamental Channel. Otherwise, set up a call using Dedicated Control Channel Test Mode 3 (see 1.3) with 9600 bps data rate only Radio Configuration 3 Reverse Dedicated Control Channel with 100% duty cycle. Perform steps 6 through 13.

5. If the mobile station supports operation on the Reverse Fundamental Channel, set up a call using Fundamental Channel Test Mode 7 (see 1.3) with 9600 bps data rate only Radio Configuration 5 Reverse Fundamental Channel. Otherwise, set up a call using Dedicated Control Channel Test Mode 7 (see 1.3) with 9600 bps data rate only Radio Configuration 5 Reverse Dedicated Control Channel with 100% duty cycle. Perform steps 6 through 13.

6. Set the attenuation in the Forward CDMA Channel to yield a Reverse CDMA Channel output power level, measured at the mobile station antenna connector, of -50 dBm and perform steps 11 through 13.

7. Set the attenuation in the Forward CDMA Channel to yield a Reverse CDMA Channel output power level, measured at the mobile station antenna connector, of -35 dBm and perform steps 11 through 13.

8. Set the attenuation in the Forward CDMA Channel to yield a Reverse CDMA Channel output power level, measured at the mobile station antenna connector, of -20 dBm and perform steps 11 through 13.

9. Set the attenuation in the Forward CDMA Channel to yield a Reverse CDMA Channel output power level, measured at the mobile station antenna connector, of -5 dBm and perform steps 11 through 13.

10. Set the attenuation in the Forward CDMA Channel to yield a Reverse CDMA Channel output power level, measured at the mobile station antenna connector, of + 10 dBm and perform steps 11 through 13.

11. Measure the Reverse Pilot Channel phase at the mobile station antenna connector while transmitting an arbitrary number of alternating ‘0’ and ‘1’ valid power control bits (the last bit is a ‘1’ bit), followed by ten contiguous ‘00011000110001110101010101010101’ valid power control bit sequences
, and followed by ten contiguous ‘11100111001110000101010101010101’ valid power control bit sequences. Ensure that the mobile station output power level changes within the requirements of this document for each closed loop power control command sent to the mobile station.

12. Measure the Reverse Pilot Channel phase at the mobile station antenna connector while transmitting an arbitrary number of alternating ‘0’ and ‘1’ valid power control bits (the last bit is a ‘1’ bit), followed by ten contiguous ‘00000000011111110101010101010101’ valid power control bit sequences, and followed by ten contiguous ‘11111111100000000101010101010101’ valid power control bit sequences. Ensure that the mobile station output power level changes within the requirements of this document for each closed loop power control command sent to the mobile station.

13. Measure the Reverse Pilot Channel phase at the mobile station antenna connector while transmitting an arbitrary number of alternating ‘0’ and ‘1’ valid power control bits (the last bit is a ‘1’ bit), followed by sixteen consecutive ‘0’ valid power control bits, and followed by sixteen consecutive ‘1’ valid power control bits. Ensure that the mobile station output power level changes within the requirements of this document for each closed loop power control command sent to the mobile station.

Minimum Standard 

For all tests, the mobile station shall meet the following requirements on transmitted Reverse Pilot Channel phase:

a) not to exceed more than one ‘type one’ phase discontinuity in any 5 ms period over the full range of mobile station output power, and

b) not to exceed more than one ‘type two’ phase discontinuity in any 20 ms period over the full range of mobile station output power, 

where a ‘type one’ phase discontinuity is defined as a phase change of greater than 56 degrees in less than 0.5 ms, and a ‘type two’ phase discontinuity is a phase change of greater than 90 degrees in less than 1 ms.









































































� The last sixteen power control bits of each sequence, i.e. ‘0101010101010101’, are included to assist with phase transient test equipment pilot tracking loop reacquisition.
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