TSG-RAN Working Group 4 (Radio) meeting #60bis
R4-115104
Zhuhai, China, Oct. 10-14, 2011
Source:
Nokia Siemens Networks, Picochip, III
Title:
Text Proposal on Home eNodeB Transmit Power Conformance Testing for Co- Channel Protection
Agenda item:
6.3
Document for:
Discussion and Approval

1.  Introduction

Home BS output power for co-channel E-UTRA protection was already added into the section 6.2.5 on TS 36.104(v10.3.0)[1], where two options (option 1 and option 2) were listed for implementation and only the option supported by the Home BS shall be tested. There were also several contributions [2][3][4][5][6] discussing the values in square brackets on RAN4#59 AH and RAN4#60 meetings. And a WF [7] agreed to remove square brackets on 3 parameters, thus only parameters X and Pmin were still left open for further discussion. 

CR [8] on co-channel relevant test cases for TS 36.141[9] was postponed on RAN4#60 meeting. And this paper is a discussion paper with update to text proposal in [8], intent to discuss the test case design, considering the suitable test points, as well as the test procedure. 
2. Discussion
2.1
Test methods
The Home eNodeB output power requirements for co-channel protection are similar in functionality design with the requirements for adjacent channel protection in [1]. Thus the method to define the adjacent channel protection test cases [10] could be referred.

Comparing with the adjacent channel protection requirements, the differences which need to be considered specifically in co-channel protection includes: 
· Two options are involved and thus two test suits should be designed.

· Measurement parameter Iob was added on option 2, which requires a UL measurement function in test case and a generated UL interference. 
· The X value on output power formula is a range for co-channel protection requirements, thus a loop could be needed for test on both ends.

· The measurement system set-up in annex I should be modified basing the changes.

We proposed to design the test case basing the adjacent channel protection case with these listed considerations. 
 2.2
Test Points
Basing the way forward [7], the requirement table on [1] was cleaned as follow, while there are still several parameters in square brackets to be decided.

Table 6.2.5-1 in [1]: Home BS output power for co-channel E-UTRA channel protection

	Input Conditions
	Output power, Pout

	Ioh (DL) > CRS Êc + 10log10(
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Option 1: CRS Êc ≥  -127 dBm or

Option 2: CRS Êc ≥ -127 dBm and Iob > -103 dBm
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	Ioh (DL) ≤ CRS Êc + 10log10(
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	≤ max (Pmin, min (20dBm, CRS Êc + 10log10(
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Since the X value on output power formula is in a range for co-channel protection requirements, thus a loop could be needed for test on each end. Example can be illustrated for test point selection assuming X range of 40-70dB. The exact X value, since not fixed yet, could be updated later when the parameter are finally decided.

And to illustrate the test cases, we also pick Pmin=-10dBm as an example. Similarly it can be updated later.

For X=70dBm, Pmin=-10dBm, basing the output formula, an illustration figure can be show on figure 1 below. The {x,y,z} in figure refers to {CRS Êc , Ioh, Pout}.
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Figure 1: Maximum output power limitation surface plot for co-channel E-UTRA protection (X=70dB, Pmin=-10dBm)
Table 1: Test points for co-channel E-UTRA protection for option 1 (X=70dB, Pmin=-10dBm)
And we suggest using the 4 test points show in the table for X=70dBm and Pmin=-10dBm case. Each test point is selected from a separate region basing the core requirements. And the first test point with output of Pmax can be used to setup the initial environment.
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For X=40dBm and Pmin=-10dBm case, basing the output formula, an illustration figure can be show on figure 2 below. 
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Figure 2: Maximum output power limitation surface plot for co-channel E-UTRA protection (X=40dB, Pmin=-10dBm)
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Table 2: Test points for co-channel E-UTRA protection for option 1 (X=40dB, Pmin=-10dBm)
And we suggest using the 4 test points show in the table for X=40dBm and Pmin=-10dBm case. Each test point is selected from a separate region basing the core requirements. And the first test point with output of Pmax can be used to setup the initial environment on the loop of X=40dB. 
Specific consideration for Iob relevant test case:
The Iob input condition intents to indicate somehow whether MUE present into the HeNB coverage. When MUE presents, the Iob measured on HeNB may exceed the threshold and then trigger the output power setting. 

The Iob distributions on the following 3 cases are shown on the figure 3. The simulation results are generated basing dense urban “dual stripe” deployment model, details could be referred in [2].
· Case 1: No MUE deployed in the network, only UE located in rooms where HeNB is deployed.

· Case 2: 100%  MUEs (10UEs) are located outdoor, HUEs as in case 1

· Case 3: 20% MUEs are located indoor, HUEs as in case 1

[image: image17.emf]-120 -100 -80 -60 -40

0

0.2

0.4

0.6

0.8

1

0.75

0.29

0.21

Iob [dBm]

cdf

 

 

no MUE

100% MUE outdoor

20%  MUE indoor


Figure 3: Iob distribution for various MUE presence cases. 
(The -103 dB threshold is marked with blue vertical line.)
Thus regarding the input condition of option 2 on “Iob > -103 dBm” we can add two lob values into the test cases, lob= -100dBm or lob=-110dBm. In normal case Iob=-100dBm >-103dBm, then it go to normal Power setting function, but if Iob=-110 < -103 dBm, then basing the note 2 of the requirements in [1], the output Power will be the Pmax. 
Thus the option 2 test case points are explained as the following tables:  
Table 3: Test points for co-channel E-UTRA protection for option 2 (X=70dB, Pmin=-10dBm)
Table 4: Test points for co-channel E-UTRA protection for option 2 (X=40dB, Pmin=-10dBm)
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3. Concluding Remarks

We have discussed the test methods and proposed test points for Home eNB output power for co-channel E-UTRA protection.

The test proposal for 36.141 is shown on Annex for approval.
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4. Annex

Additional text proposal to TS 36.141[9], 

----

6.2.8
Home BS output power for co-channel E-UTRA protection

6.2.8.1
Definition and applicability
To minimize the co-channel DL interference to non-CSG macro UEs operating in close proximity while optimizing the CSG Home BS coverage, Home BS may adjust its output power according to the requirements set out in this clause. These requirements are only applicable to Home BS. The requirements in this clause are applicable for AWGN radio propagation conditions.

For Home BS that support the requirements in this clause, the output power, Pout, of the Home BS shall be as specified in Table 6.2.5-1 under the following input conditions:

-
CRS Êc, measured in dBm, is the Reference Signal Received Power per resource element present at the Home BS antenna connector received from the co-channel Wide Area BS. For CRS Êc determination, the cell-specific reference signal R0 according TS 36.211 shall be used. If the Home BS can reliably detect that multiple TX antenna ports are used for transmission by the co-channel Wide Area Base Station, it may use the average in [W] of the CRS Êc on all detected TX antenna ports, including R0. 

-
Ioh, measured in mW, is the total received DL power, including all interference but excluding the own Home BS signal, present at the Home BS antenna connector on the Home BS operating channel. 

-
Iob is the uplink received interference power, including thermal noise, within one physical resource block’s bandwidth of [image: image28.wmf]RB

sc

N

resource elements as defined in TS 36.214, present at the Home BS antenna connector on the Home BS operating channel.
The input conditions defined for the requirements in this section are specified at the antenna connector of the Home BS. For Home BS receivers with diversity, the requirements apply to each antenna connector separately, with the other one(s) terminated or disabled. The requirements are otherwise unchanged. For Home BS(s) without measurement capability, a reference antenna with a gain of 0 dBi is assumed for converting these power levels into field strength requirements.
Table 6.2.8-1: Home BS output power for co-channel E-UTRA protection

	Input Conditions
	Output power, Pout

	Ioh (DL) > CRS Êc + 10log10([image: image29.wmf]DL
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Note 1:
Only the option supported by the Home BS shall be tested.

Note 2:
For CRS Êc < -127dBm, or Iob ≤ -103 dBm when Option 2 is supported, the requirements in sub-clauses 6.2.1 and 6.2.2 of TS 36.104 [2] apply.

Note 3:
The output power Pout is the sum of transmits power across all the antennas of the Home BS, with each transmit power measured at the respective antenna connectors.

Note 4:
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 is the number of downlink resource blocks in the own Home BS channel. 

Note 5: 
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Note 6:
X is a network configurable parameter.

Note 7:
Other input conditions and output power to be applied for network scenarios other than co-channel E-UTRA macro channel protection shall not be precluded.
6.2.8.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.2.5.

6.2.8.3
Test purpose

The test purpose is to verify the capability of the Home BS to adjust the transmitter output power according to the input conditions, as specified in Table 6.2.8-1, across the frequency range and under normal and extreme conditions for all transmitters in the BS. For Home BS that supports the requirements in this clause, only the option in Table 6.2.8-1 supported by the Home BS shall be tested.
6.2.8.4
Method of test

6.2.8.4.1
Initial conditions

Test environment: 
normal; see Annex D2.

RF channels to be tested: 
M; see subclause 4.7.

In addition, on one EARFCN only, the test shall be performed under extreme power supply as defined in Annex D.5.

NOTE:
Tests under extreme power supply also test extreme temperature.

Signal generator delivering co-channel interferers is switched off.

1) Set-up the equipment as shown in Annex I.1.5, basing the option supported by Home BS.
2)  The co-channel interference should be configured containing at least signals from a neighbouring Marco BS. For option 2 of Table 6.2.8-1, additional signal generator needed to deliver the MUE UL signal .
6.2.8.4.2
Procedure

1)
Connect the downlink co-channel interfering signals (referred to as point D in Figure I.1-5) to the dedicated measurement port (referred to as point 1 in Figure I.1-5) if available, otherwise connect to point 2. Specifically for option 2 of Table 6.2.8-1, connect the UL interference to point 2 for UL receiving on the figure of I.1.5-b.
2)
Configure the signal generator for co-channel interference to transmit AWGN over a bandwidth according to BWConfig centred on RF channel M.
3)  Configure the X as [40] dB. Switch on signal generators delivering interferers, and adjust the ATT such that CRS Êc = [-10] - [image: image38.wmf](
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 dBm and Ioh = [-30] dBm.
4)
Trigger the Home BS power adjustment mechanism.

5)
Configure the Home BS to transmit a signal according to E-TM1.1.

NOTE:
The signal shall be transmitted with the maximum allowed output power.

6)
Measure Home BS output power, Pout, and check it is below the required value according to the CRS Êc and Ioh values determined in step 4.

7)
Repeat steps 4) to 6) with different settings for ATT to arrive the input parameter pairs as specified in Table 6.2.8-2 a or b, basing the option of Table 6.2.8-1supported by the Home BS.

Table 6.2.8-1-a: CRS Êc and Ioh pairs for option 1 
	Test Case
	CRS Êc (dBm)
	Ioh (dBm)
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Table 6.2.8-1-b: CRS Êc, Ioh and Iob pairs for option 2
	Test Case
	CRS Êc (dBm)
	Ioh (dBm)
	Iob (dBm)
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8) Configure the X as [70] dB. Switch on signal generators delivering co-channel interferers, and adjust the ATT such that CRS Êc = [-40] - [image: image46.wmf](
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9) Repeat steps 4) to 6) with different settings for ATT to arrive the input parameter pairs as specified in Table 6.2.8-2 a or b, basing the option supported by the Home BS.

Table 6.2.8-2-a: CRS Êc and Ioh pairs for option 1 
	Test Case
	CRS Êc (dBm)
	Ioh (dBm)
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Table 6.2.8-2-b: CRS Êc, Ioh and Iob pairs for option 2
	Test Case
	CRS Êc (dBm)
	Ioh (dBm)
	Iob (dBm)
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6.2.8.5
Test Requirements

In normal operating conditions, the output power, Pout, of the Home BS shall be equal to or less than the value specified in Table 6.2.8-1 plus 2.7 dB.
In extreme operating conditions, the output power, Pout, of the Home BS shall be equal to or less than the value specified in Table 6.2.8-1 plus 3.2 dB.
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance are given in Annex G.

…

Annex I (Informative):
Measurement system set-up

…
I.1.5
Home BS output power for co-channel E-UTRA protection
[image: image54]
Figure I.1-5: (Option 1) Measuring system set-up for Home BS output power for co-channel E-UTRA protection

[image: image55]
Figure I.1-5-b: (Option 2) Measuring system set-up for Home BS output power for co-channel E-UTRA protection

---
End of the text proposal.
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