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1.
Introduction

In TS 34.121-1 there are a number of E-DCH test cases, such as “Spectrum Emission mask with E-DCH” and 5.9B and 5.10B, that require the UE to be set to maximum uplink power. The statement given, for example in TS 34.121-1 v7.0.0 clause 5.9B.4.2 step 2, is: “Set UE to maximum output power [FFS]”.
This document makes an initial proposal to achieve the aim of setting the UE to maximum output power.
Working assumptions are:

· The UE should be transmitting at its highest power
· All the relevant E-DCH and HSDPA physical channels should be present
· A range of Beta values for the E-DCH, HSDPA and R99 physical channels should be excercised

· The output power should be constant with time, to allow easiest use of the RF test equipment
· The procedure should be suitable for all UE data and power capabilities, from the lowest upwards

· HSDPA downlink data is looped back to the E-DCH uplink, as in TS 34.121-1 v7.0.0 clause 5.9B.4.2 step 3, “Start transmitting HSDPA data and the UE shall loop the received data back on E-DCH”
Other items noted as “FFS” in TS 34.121-1 v7.0.0 include:
a) Clause 5.9B.4.1 step 2: “An E-DCH call is set up according to TS 34.108 [3] 7.3.9.3 RF parameters are set up according to table E.5.1 and table E.5.xx [FFS]”
b) Clause 5.9B.4.1 step 3: “Enter the UE into loopback test mode in the presence of HSDPA and E-DCH and start the loopback test [FFS]”
c) Clause 5.9B.4.1: “See TS 34.108 [3] and TS 34.109 [4] for details regarding loopback test mode for HSDPA and E-DCH [FFS]”
As HSDPA and E-DCH are packet-based transmisions, some of “FFS” items are also relevant to maintaining the UE at constant maximum output power.
2. Uplink Physical channels

R99 DPDCH

R99 DPCCH
E-DPDCH
E-DPCCH

HS-DPCCH

All these channels should be present, at constant power, during the parametric measurement

3.  Downlink Physical channels and levels
[FFS]
4. Choices for test setup
Main recommendations:
a) Use the same HSDPA setup as is used in Test case 5.2A, as this is designed to give all the relevant R99 and HSDPA uplink physical channels operating at constant power.
b) Use only scheduled E-DCH data, as the flow is under control of layer 1 in the SS

c) Send the UE the maximum absolute grant, as there is only one UE in these test scenarios.
d) After the SS sends the UE a big enough absolute grant to use all the available power, do not send any relative grants for the duration of the test, so as to keep the conditions constant.

e) HARQ offset at maximum value
f) One MAC-d flow
g) For HSDPA to E-DCH loopback, use Test loop mode 1 with RLC SDUs as defined in TS 34.109 v6.1.0 clause 5.3.2.6..2
h) Close the “R99” test loop from the 12.2kbps DL RMC to the 12.2kbps UL RMC

i) Close the HSDPA to E-DCH test loop from the H-Set 1 DL FRC to the E-DCH UL RMC

j) Assume that the UE sends scheduling information on the uplink.

k) Set UE to use power control Algorithm 2, to allow TPC_cmd = 0 and hence no change in uplink power.

5. Proposed method for setting UE power to maximum
The composition of UE Uplink power will be set by the Beta values in TS 34.121 v7.0.0 table C.11.1.3:
Table C.11.1.3: ( values for transmitter characteristics tests with HS-DPCCH and E-DCH

	Sub-test
	(c
	(d
	(d

(SF)
	(c/(d
	(HS

(Note1)
	(ec

(Note 2)
	(ed

(Note 2)
	(ed

(SF)
	(ed

(Codes)
	CM
(dB)
	MPR
(dB)

	1
	8/15
	15/15
	[FFS]
	8/15
	16/15
	16/15
	448/75
	[FFS]
	1
	[FFS]
	[FFS]

	2
	6/15
	15/15
	[FFS]
	6/15
	12/15
	12/15
	112/25
	[FFS]
	1
	[FFS]
	[FFS]

	3
	15/15
	1/15
	[FFS]
	15/1
	30/15
	30/15
	(ed1: 168/15

(ed2: 168/15

(ed3: 168/15

(ed4: 168/15
	[FFS]

[FFS]

[FSS]

[FFS]
	4
	[FFS]
	[FFS]

	4
	1/15
	15/15
	[FFS]
	1/15
	2/15
	2/15
	56/75
	[FFS]
	1
	[FFS]
	[FFS]

	5
	12/15
	15/15
	[FFS]
	12/15
	24/15
	24/15
	224/25
	[FFS]
	1
	[FFS]
	[FFS]

	Note 1:
∆ACK, ∆NACK and ∆CQI = 30/15 with [image: image1.wmf]hs

b

= 30/15 * [image: image2.wmf]c

b

.

Note 2:      CM = 1 for (c/(d =12/15, hs/c=24/15. For all other combinations of DPDCH, DPCCH, HS- 

                  DPCCH, E-DPDCH and E-DPCCH the MPR is based on the relative CM difference.


Suggested test steps:

1) Set up all the channels, both R99 and HSDPA / E-DCH.
2) Enable loopback in the UE both for R99 and HSDPA / E-DCH radio bearers.

3) Transmit only R99 channels in the Downlink (no HSDPA data), and do not give the UE any E-DCH grant. The UE should then be transmitting only R99 channels on the uplink.

4) From the power class of the UE, and the fraction of power for the R99 channels given in TS 34.121 v7.0.0 table C.11.1.3, calculate the target R99 UE uplink power in dBm.

5) Use suitable downlink power and signalled DPCCH power offset, to get the initial UE R99 uplink power via open loop power control.
6) Use closed loop power control to set the R99 UL power to the target dBm value.
7) Hold this R99 power for the duration of the test, by sending TPC bits to give TPC_cmd =0.

8) Turn on the downlink HSDPA channels and transmit downlink data. The UE will loop this data back to the uplink, and its buffers should fill.
9) Send the UE a big absolute grant, allowing it to transmit E-DCH on the uplink. The UE should then calculate the gain factors, and be transmitting both E-DCH, and HS-DPCCH, along with the R99 channels on the uplink, up to its maximum available power.
10) If calculations are done correctly, and the correct parameters are signalled, the HSDPA and E-DCH channels should fill the space (the UE will compute the Beta ec, Beta ed – and the answer should be similar to what was defined in TS 34.121 v7.0.0 table C.11.1.3)
11) The HSDPA and E-DCH data rates should be matched, so that once started the HSDPA and E-DCH are continuously active.

12) Maintain the power for the duration of the RF measurement (power, ACLR, etc).

13) Reconfigure for the next set of Beta values, frequency, etc.

Worked example for Test step 4
Take subtest 1 in TS 34.121 v7.0.0 table C.11.1.3, and convert to power in units of 1/225:

c = 8/15, power = 64/225

d = 15/15, power = 225/225

hs = 16/15, power = 256/225

ec = 16/15, power = 256/225

ed = 448/75, power = 8028.16/225
Total power = (64+225+256+256+8028.16)/225 = 8829.16/225 when transmitting all uplink channels.

The power of the R99 channels, expressed as a linear fraction of the total, is (64 + 225) / 8829.16
Calculate this as a dB ratio: 10 log10 [(64 + 225) / 8829.16] = -14.9dB

For a power class 3 UE, max power (when transmitting all uplink channels), for (c/(d = 8/15, is +24dBm (See TS 34.121 v7.0.0 Table 5.2A.1).
So, we would expect the R99 channels to be transmitted at (+24dBm - 14.9dB) = +9.1dBm.

This is the target R99 UE uplink power given in step 4).
6. Unresolved points
a) Does TS 34.109 v6.1.0 need any more information to cover HSDPA to E-DCH loopback? Aeroflex believes this scenario is adequately covered.
b) Does TS 34.109 v6.1.0 Annex A need a new section illustrating use of the UE test loop function for HSDPA to E-DCH loopback?
c) In TS 34.121 v7.0.0 Annex C.11.2, the E-DCH tests are all specified to use FRC H-Set 1. Should H-Set 1 be used with QPSK only, as proposed in R5-061048?
d) In TS 34.121 v7.0.0, review Table C.11.1.3 Beta values to check that the Uplink scenarios are realistic, measurable and decodable (See R5-061095).
7. Recommendations and next steps
We seek RAN5’s agreement on the 6 working assumptions given in section 1 of this document.
We seek RAN5’s agreement on recommendations a) to k) given in section 4 of this document.
We seek RAN5’s agreement to the test steps given in section 5 of this document.
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