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1. Overall Description:

At its 32nd meeting this week RAN WG5 were drafting additions to 34.121 test case 5.7A which is power vs., time with HS-DPCCH. Currently the test only checks for composite power steps at four points when the HS-DPCCH turns on and off during the first subframe of the 12ms cycle (see Figure 1). The period between HS-DPCCH transmissions was not tested and two different UE behaviours have been observed. The test conditions are power control algorithm 2 with all up bits. In addition algorithm 2 is proving to be an unreliable condition due to the fact that there may be an up power step in the middle of the CQI transmission due to the smaller delta_CQI creating more than 1 dB headroom from the power limit.

RAN WG5 has decided to pursue a test at max power that is more in line with real network operation by removing the uncertainty with the timing of power control algorithm 2 relative to the 12ms cycle and moving to algorithm 1. This means that up power commands can be guaranteed at every DPCCH slot boundary.
During early drafts of the test several questions arose and RAN WG5 would like RAN WG1 & 4’s opinion to ensure the behaviour being tested is in accordance with a correct interpretation of the core requirements.

Discussion points:
1. During the period between HS-DPCCH transmissions at max power two different UE behaviours have been observed regarding power ramping. In one case the DPCCH/DPDCH power jumps to the maximum in the first DPCCH slot not containing the HS-DPCCH (Figure 2). In the second behaviour, the DPCCH/DPDCH power ramps up at 1 dB per slot (not shown). The first method attempts to maintain constant composite power but creates large positive and negative jumps in DPCCH/DPDCH code power. The second method uses power control on the DPCCH/DPDCH code power changes until the additional scaling defined in 25.214 5.1.2.5 to the total transmit power applies.

[image: image1.png]Fef 2500 dBm ___ Marker: Step 2 _ 23.03 dBm
300
s r -
1
o E= W

Continuous




Figure 2 – Power profile showing attempt at constant composite power with all up bits
2. Assuming the second (ramping) behaviour is the goal it can be seen that this is achieved at the turning off of the HS-DPCCH but not at the turning on. As such an HS-DPCCH pattern at max power with a gap of six or more HS-DPCCH slots will result in a sawtooth DPCCH/DPDCH code power profile with a sudden drop at the end. This seems undesirable compared to keeping the DPCCH/DPDCH code power constant during the gaps. 5.1.2.6
3. During the period between max power HS-DPCCH transmissions two different UE behaviours have been observed regarding power limits. In one case the DPCCH/DPDCH with no HS-DPCCH will ramp to the UE max power, in the other case the UE only reaches the reduced power defined for HS-DPCCH transmissions. The first case treats the max power limit on a slot-by-slot basis and the second case appears to limit the max power in anticipation of future HS-DPCCH transmissions.
4. It is stated in 25.101 6.5.5.1 “The nominal sum power on DPCCH+DPDCH is independent of the transmission of Ack/Nack and CQI unless the UE output power when Ack/Nack or CQI is transmitted would exceed the maximum value...” and it further stated that “The composite transmitted power (DPCCH + DPDCH+HS-DPCCH) shall be rounded to the closest integer dB value. “  It would appear that these two statements are contradictory in the case where the DPCCH and HS-DPCCH timeslots are not aligned. The test case 5.7A uses such a configuration and it has been noted that the required rounding of composite power to integer dB values at DPCCH slot boundaries is not occurring. RAN WG5 believes it is not possible to have an integer dB change in power at the HS-DPCCH slot boundaries and not also change the DPCCH/DPDCH power mid DPCCH slot.
2. ACTIONS to RAN WG1:
1. For discussion point 1 above which behaviour is correct? RAN WG5 thinks constant code power with positive ramping is correct although this does create large negative steps when the HS-DPCCH turns back on.
ACTIONS to RAN WG4:
1. RAN WG5 would like to bring to the attention of RAN WG4 the negative jump (of up to 9 dB) in DPCCH/DPDCH code power prior to HS-DPCCH transmission desciribed in point 2 above that could occur in the max power case with all up bits and sufficient gap in HS-DPCCH transmission. If this is not expected behaviour or not a sensible use case worth testing then advise RAN WG5 accordingly.
2. From discussion point 3 above can RAN WG4 confirm that the correct maximum power is assessed only on the existence of the HS-DPCCH in any one DPCCH slot period and not any further look ahead?
3. From discussion point 4 above can RAN WG4 resolve the apparent incompatibility between the independence of the DPCCH/DPDCH from the HS-DPCCH and the requirement for rounding of composite power steps to integer dB values?
3. Dates of RAN WG5 Meetings:

RAN WG5 #33
6th – 10th November, Riga, Latvia   

4. Attachments:

None.
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