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1. Introduction and Background
Simulation results related to the impact of different HS-DPCCH phase discontinuity models on the Node B demodulation performance were shown in [1]. The results were based on the agreed simulation assumptions [2]. Based on the outcome of this investigation [1], HS-DPCCH phase discontinuity requirements are proposed and discussed in this document. 

2. Requirement Proposal
It was shown in [1] that when UL DPDCH is inactive (DTX case) the performance degradation in terms of received HS-DPCCH Eb/No is significant at phase shift larger than 3 degrees per dB. In case of DTX on UL DPDCH the relative degradation is 1.5 dB for 90 per dB HS-DPCCH phase shift model in AWGN. Also the performance loss is 0.6 dB for 90 per dB HS-DPCCH phase shift model in VA30. On system level as there are large number of active HSDPA sessions, which would lead to considerable capacity loss. 

It should be noted that DTX on UL DPDCH can occur due to the burstiness of signalling information (e.g. measurement reports, RLC status reporting etc) which is sent by the UE during an HSDPA session. It is therefore important that the phase shift due to HS-DPCCH should be limited to a level, which leads to an acceptable Node B demodulation performance. As seen from the results the degradation is reasonable (< 0.5 dB) if the phase shift is limited to 30 degrees per HS-DPCCH transition. Thus it is proposed to specify the requirements in 25.101 [3] as follows:
"Maximum allowed phase shift due to HS-DPCCH transmission shall be less than 30 degrees for any power step during one time slot".

The above requirements will ensure that UE will implement proper phase compensation, which would prevent demodulation problem at the Node B.
The exact changes in 25.101 of the above proposal are shown in annex A of this document. Whereas a release 5 CR is in found in document [4].
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Annex A: Text Proposal for HS-DPCCH Phase Discontinuity Requirements in 25.101
6.8.4
Phase discontinuity

Phase discontinuity is the change in phase between any two adjacent timeslots. The EVM for each timeslot (excluding the transient periods of 25 us on either side of the nominal timeslot boundaries), shall be measured according to subclause 6.8.2. The frequency, absolute phase, absolute amplitude and chip clock timing used to minimise the error vector are chosen independently for each timeslot. The phase discontinuity result is defined as the difference between the absolute phase used to calculate EVM for the preceding timeslot, and the absolute phase used to calculate EVM for the succeeding timeslot.
6.8.4.1
Minimum requirement

The rate of occurrence of any phase discontinuity on an uplink DPCH for the parameters specified in table 6.16 shall not exceed the values specified in table 6.17. Phase shifts that are caused by changes of the UL transport format combination (TFC), compressed mode and presence of HS-DPCCH are not included. When calculating the phase discontinuity, the requirements for frequency error and EVM in sub clauses 6.3 and 6.8.2 for each timeslot shall be met. The rate of occurrence of any additional phase discontinuity due to HS-DPCCH transmission for any power step size shall not exceed the value specified in table 6.18.
Table 6.16: Parameters for Phase discontinuity for uplink DPCH
	Parameter
	Unit
	Level

	Power control step size
	dB
	1


Table 6.17: Phase discontinuity minimum requirement for uplink DPCH
	Phase discontinuity Δθ in degrees
	Maximum allowed rate of occurrence in Hz

	Δθ ( 30
	1500

	30 < Δθ ( 60
	300

	Δθ > 60
	0


Table 6.18: Phase discontinuity minimum requirement for any HS-DPCCH transition
	Additional phase discontinuity Δθ in degrees
	Δθ ( 30













































































