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1. Overall Description:

At its 27th meeting RAN WG5 (formerly T WG1) were drafting transmitter test cases for HSDPA. RAN WG5 has chosen for its default test configuration a signal that should be typical of normal operating conditions, that being where the timing of the DPCCH and HS-DPCCH are not aligned. There are ten different possible alignments defined in 0.1 slot increments and for accuracy and ease of testing, WG5 has chosen the case where the offset between the DPCCH and HS-DPCCH is half a slot. This highlights two new scenarios for the UE transmitter and subsequent demodulation of the uplink by the Node B:
1. The HS-DPCCH has to respond to inner loop power control commands, but unlike the DPCCH/DPDCH these will occur during the HS-DPCCH slot period at the DPCCH slot boundaries.

2. The DPCCH and DPDCH will be interrupted during their slot period by either the start of an HS-DPCCH transmission, a change in HS-DPCCH power (due to transition between ACK/NACK and CQI with different betqa factors) or the ending of an HS-DPCCH transmission. These events could have a large effect on the composite power that the UE has to transmit during the DPCCH slot period.

The question then arises as to how to interpret the existing requirements for modulation accuracy in the presence of expected mid-slot power variations. This cannot be decided arbitrarily since it has implications on both the allowed UE behaviour and on the limits of the signal the Node B has to demodulate.

For non-HSDPA scenarios, the only requirements relating to EVM in the presence of power transients is the allowance of a 25μS transition period either side of an expected power change at the DPCCH slot boundaries. The reason for this is practical since it is impossible to fairly measure EVM across a change in power unless the trajectory of the power change is precisely defined. Since the requirements put no such limit on the power trajectory it is not reasonable to measure EVM across the transition either. The result is that when inner loop power control is active, EVM is specified for the slot duration excluding 25μS at each end.

The EVM situation for HSDPA however is more complex than for a DPCH with inner loop power control. Here are five issues that need to be considered:

1. EVM is currently defined over a period of one slot> If this remains unchanged, should this slot be aligned to the DPCCH or the HS-DPCCH?
2. If the measurement is aligned to the DPCCH, how should EVM handle changes during the HS-DPCCH slot in the HS-DPCCH code power due to inner loop power control?

3. If the measurement is aligned to the HS-DPCCH, how should EVM handle potentially large changes in the composite power during the DPCCH slot due to the start, change or end of an HS-DPCCH transmission?

4. Given items two and three above, does the EVM evaluation period of one slot need to be redefined in order to handle periods during which the composite or code power is expected to change? Any period from 0.1 to 0.9 slots is possible depending on the DPCCH to HS-DPCH timing offset. 
5. Is composite EVM still the best way to evaluate a multi-code uplink signal or should code-based EVM (symbol EVM) be considered? This measure more directly indicates the ease with which any individual code channel can be demodulated by the Node B?

Given the above questions It can be seen that the current requirements are at best incomplete, and until the issues have been properly considered, any attempt to define modulation accuracy measurements on signals including the HS-DPCCH are likely to either put constraints on the UE that do not currently exist, or result in a measurement definition that may be unable to detect impairments in the UE. This could compromise the ability of the Node B to demodulate one or more of the uplink codes.

Simple solutions such as splitting the EVM requirement into two sub-slot independent parts may have unintended consequences on the system. For example the situation where at an HS-DPCCH slot boundary the DPCCH and or DPDCH chip phase were to shift (a phenomenon that has been observed in UE) or even reverse due to a jump in the composite output power then if EVM were evaluated independently either side of the transition we would have a situation where the UE chip phase is tightly controlled at the DPCCH slot boundaries for a small 1 dB change in power but where no spec would exist in the middle of the slot where the phase could theoretically invert.
2. Actions:
ACTION to RAN WG4: 


1. RAN WG5 requests that RAN WG4 considers the issues listed above and clarify existing requirements or provide new requirements to enable modulation accuracy tests to be developed for HSDPA. Decisions need to be made on the period over which the modulation quality should be assessed, the primary method (composite or code domain) and also the extent, if any, of acceptable parameter variations either side of any evaluation period containing a power transient. Parameters to consider include code power, frequency, phase and chip timing.
3. Dates of RAN WG5 Meetings:

RAN WG5 #28
22nd – 26th August 2005, Berlin   

RAN WG5 #29
7th – 11th Nov 2005, Korea   

4. Attachments:

None.
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