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1.
Introduction
At RAN4#55 in Montreal an LS [1] was sent to RAN5 to clarify the Tx power to be used for Rx tests. Following this a RAN5 CR [2] was agreed by e-mail to update TS 36.521-1.
The LS and CR correctly reflect the RAN4 requirement for the UE test conditions, but the RAN5 test implementation (test procedures) need to be revised to take into account the uncertainties, and ensure that a good UE will not fail the test. This discussion paper provides our rationale for updating the test procedures in 36.521-1 [3]. A CR to update the test procedures is provided in [6].  
2. Discussion
Following implementation of the CR R5-103778 [2] and also aligning the definition of PCMAX as agreed in R4-102231 [7], a typical UE receiver test in 36.521-1 such as Maximum input level will read as follows (the yellow highlight shows the text relevant to uplink power):

7.4.4.2
Test procedure
1. SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Table 7.4.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
2. SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 7.4.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
3. Set the Downlink signal level to the value defined in Table 7.4.5-1.

4. Send Uplink power control commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power is within +/- 1.7 dB of the  target level in Table 7.4.5-1 for at least the duration of the Throughput measurement.

5. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.

<< Some sections skipped >>

7.4.5
Test requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 with parameters specified in Table 7.4.5-1.

Table 7.4.5-1: Maximum input level

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 


	3    MHz


	5  MHz
	10 MHz
	15 MHz
	20 MHz

	Wanted signal  mean power
	dBm
	-25.7

	NOTE 1: The transmitter shall be set to 4dB below PCMAX_L  with  PCMAX_L  as defined in clause 6.2.5.
NOTE 2: Reference measurement channel is Annex A.3.2 64QAM R=3/4variant with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.


<< Some sections skipped >>

6.2.5.3
Minimum conformance requirements

The UE is allowed to set its configured maximum output power PCMAX. The configured maximum output power PCMAX is set within the following bounds:

PCMAX_L ≤  PCMAX  ≤  PCMAX_H 

Where

· PCMAX_L = MIN { PEMAX – TC,  PPowerClass – MPR – A-MPR – TC}

· PCMAX_H = MIN {PEMAX,  PPowerClass}

· PEMAX is the value given to IE P-Max, defined in [5] 

· PPowerClass is the maximum UE power specified in Table 6.2.2.3-1 without taking into account the tolerance specified in the Table 6.2.2.3-1

· MRP and A-MPR are specified in Section 6.2.3 and Section 6.2.4, respectively

· TC = 1.5 dB when Note 2 in Table 6.2.2.3-1 applies

· TC = 0 dB when Note 2 in Table 6.2.2.3-1 does not apply

The key point here is that when RAN4 agreed in the LS [1] to set the UE target power to PCMAX_L – Offset, this is the highest uplink power at which the UE can be tested and still meet the Rx requirements.
The RAN4 core requirements in 36.101 [4] do not say anything about how the UE uplink power is to be achieved. In a practical (RAN5) test implementation, three factors determine how accurately the uplink power can be set:
· 1dB UE Power step size 
[image: image1.wmf]PUSCH

d

 specified in 36.213 [5] Table 5.1.1.1-2
· ±1dB UE Power step tolerance specified in 36.101 [4] Table 6.3.5.2.1-1 Note 3
· ±0.7dB Test System Power measurement uncertainty specified in 36.521-1 [3] Table F.1.2-1
The 1dB Power step size and ±1dB Power step tolerance mean that a perfect Test system having no uncertainty could set the UE power to be within a window of minimum size 2dB. The Test System power measurement uncertainty would allow this window to shift up or down 0.7dB, as shown in Figure 1:
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Figure 1: UL Power setting in a practical implementation
From Figure 1, we can see that “4dB below PCMAX_L” as specified for example in 36.521-1 [3] Table 7.4.5-1 should correspond to the “Highest test point”. With the existing text in the Test procedure, “within +/- 1.7 dB of the target level” the UE could be tested 1.7dB outside the core requirement.

To ensure that the UE is tested within the core requirement, the test system should keep the UE uplink power is within +0dB, -3.4dB of the level specified for example in 36.521-1 [3] Table 7.4.5-1. The test system might use an internal target window of -0.7dB, -2.7dB relative to the highest test point, to ensure that the test system power measurement uncertainty does not allow the UE to go outside the test requirement.
3. Uncertainties to be specified

In TS 36.521-1 [3], Table F.1.3-1 “Maximum Test System Uncertainty for receiver tests” does not currently include any requirement for the test system power measurement uncertainty. As can be seen from Figure 1, the power measurement uncertainty is one of the components which sets the Lowest test point and therefore the uplink power window size.

For this reason Anritsu consider that the test system power measurement uncertainty should be specified in 36.521-1 Table F.1.3-1. This has been included as part of the CR provided in [6].
4. Recommendations

· The accompanying CR in [6] is agreed.
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