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Introduction

25.101 sub-clause 6.5.5 defines the HS-DPCCH requirements for “Transmit ON/OFF” power. T1/RF at its last meeting tried to develop a test case for this requirement but was unable to determine the intention of the requirement. The LS from T1/RF is in R4-040672.

This Tdoc will review the current requirement in 6.5.5 with comments highlighting the difficulties encountered by T1/RF.

From 25.101 v5.12.0:

6.5.5
HS-DPCCH

The transmission of Ack/Nack or CQI over HS-DPCCH causes the transmission power in the uplink to vary.

6.5.5.1
Minimum requirement

A change of output power is required when Ack/Nack or CQI is transmitted. The ratio of the amplitude between the DPCCH and the Ack/Nack and CQI respectively is signalled by the higher layers. It would be nice to have a reference e.g. to determine the range of ACK, NACK and CQI for choosing suitable test parameters. The sum power on DPCCH+DPDCH shall not change this is not measurable, there needs to be a spec on “not change”. It turns out there are no measurable requirements defined for this no change so it has only nominal meaning by the transmission of Ack/Nack and CQI unless UE output power when Ack/Nack or CQI is transmitted would exceed the maximum value specified in Table 6.1A whereupon the UE shall apply additional scaling to the total transmit power as defined in section 5.1.2.6 of TS.25.214. The sum in total transmitted power (DPCCH + DPDCH+HS-DPCCH) shall then be rounded to the closest integer dB value why is integer scaling necessary when there are no strict requirements on absolute power accuracy?. A power step exactly halfway between two integer values shall be rounded to the closest integer of greater magnitude. The accuracy of the power step, given the step size, is specified in Table 6.9A the relationship between the absolute ACK, NACK or CQI code domain power and its impact on the overall uplink power is significantly complicated by the fact that the HS-DPCCH can be offset from the DPCCH slot structure by increments of one tenth of a slot. The power change due to transmission of Ack/Nack or CQI is defined as the relative power difference between the mean power of the original (reference) timeslot and the mean power of the target timeslot, not including the transient duration. This is particularly complicated since the “reference” timeslot – which is both before and after the target timeslot is likely to be a transmission of a different type e.g. ACK, NACK or CQI which has in itself a power change of its own defined relative to another reference timeslot which in turn may also contain ACK, NACK or CQI. All of these HS-DPCCH slots could have independent ACK, NACK and CQI further complicating any calculations and the choice of parameters for any test. The only well-defined reference timeslot would be a slot containing no HS-DPCCH transmission but due to the time offset between DPCCH and HS-DPCCH and the fact that the inter-TTI may be less than three, it is not possible to find a general case for a reference timeslot containing no ACK, NACK or CQI against which this requirement can be tested. The transient duration is from 25(s before the HS-DPCCH slot boundary to 25(s after the HS-DPCCH slot boundary. There is also the transient duration that applies 25(s before and after the DPCCH slot boundaries. Given the arbitrary timing between the DPCCH slot timing and HS-DPCCH slot timing this makes making measurements very difficult since there would need to be four transient periods in any one HS-DPCCH slot measurement unless in the trivial case the slot structures were to be aligned.
Table 6.9A: Transmitter power step tolerance

	Power step size (Up or down)

P [dB]
	Transmitter power step tolerance [dB]

	0
	+/- 0.5

	1
	+/- 0.5

	2
	+/- 1.0

	3
	+/- 1.5

	4 ( Δ P ( 7
	+/- 2.0 


The above requirement on power step tolerance does not map linearly into the code domain power accuracy of the HS-DPCCH due to the different slot timings. In the case where the overlap in slots is only 10%, the impact of the HS-DPCCH power on the overall power will be very little. In addition, how does this power step take into account the fact that the DPDCH/DPCCH power may vary between the slots over which the HS-DPCCH is to be measured? Is the tolerance for the DPDCH+DPCCH power step included in the above or in addition?
The transmit power levels versus time shall meet the mask specified in Figure 6.x. These diagrams need to be updated in a similar way to those done already for the other diagrams in Rel-6. In addition, do the figures indicate that ACK, NACK and CQI are expected to vary from HS-DPCCH slot to slot along with the independent slot-to-slot variations in DPDCH and DPCCH power?
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Figure 6.5A: Transmit template during Ack/Nack transmission
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Figure 6.5B: Transmit template during CQI transmission
Proposal

Given the many challenges that remain in being able to define a testable and useful requirement it is suggested that an alternative approach is taken to that of using the overall power step of the composite uplink signal as the measure.

What is at the root of this requirement is the code domain power of the various channels in the uplink signal. What is required is that the code domain power of the DPCCH and DPDCH are not affected by the introduction of the HS-DPCCH. The HS-DPCCH can have three different levels relative to the DPCCH yet there are no direct requirements for the verification of ACK, NACK and CQI. Instead the expectations for the HS-DPCCH power are expressed in terms of the overall power step of the HS-DPCCH slot but the reference power for this measurement seems to be complicated by three factors. Firstly the adjacent “reference” slots are likely to themselves contain ACK, NACK or CQI transmissions that are also defined relative to another reference slot which in turn may also be relative to another slot and so on. Secondly, the power of the DPCCH+DPDCH may change across the HS-DPCCH slot boundary due to the different slot timings. And thirdly, the different slot timings mean that two sets of transient periods (representing 15% of the slot) would need to be introduced making measurements particularly complicated and not very meaningful.

A much simpler approach would be to define this requirement in terms of the code domain powers of the various codes in the uplink signal. These can be independently specified and measured across the slot boundary for that particular code channel and avoid the need to make measurements of the composite power across slot boundaries where the power is expected change on one or more of the underlying codes. The composite power could still be calculated but it would be a derived rather than fundamental requirement.

Also, in order for T1.RF to make progress it would be very helpful to define which scenarios needs to be tested since there are a very large number of combinations of ACK, NACK and CQI and transmission patterns that could be chosen and RAN WG4 may want to give an indication what the worst case scenario for testing would be.
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