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1 Introduction

IN previous RAN 4 meeting the core requirements of 4X4MIMO for both BS and UE were finalized [1].  In particular new requirements for pilot power accuracy were defined for S6CPICH on the second, third and fourth antennnas as well as D-CPICH on third and fourth antennas. In this contribution we discuss the BS conformance testing.  
2 Discussion

Previously BS conformance testing for pilot power accuracy were defined in the context MIMO 2X2. In particular the aim of the test is to verify that the power level of S-CPICH on the second antenna is defined according to a certain offset wrt P-CPICH within the S-CPICH power accuracy level defined by the core requirements plus the applicable tolerance. 

The test is defined by setting up the BS channels according to Test Model 2 subclause 6.1.1.2. Primary CPICH code domain power intended per antenna connector shall be declared by the manufacturer. S-CPICH power offset shall be set to 3 dB.
Test model 2 is reported here for convenience:
================================================================

6.1.1.2
Test Model 2

This model shall be used for tests on:

-
output power dynamics.

-
CPICH power accuracy.

Table 6.3: Test Model 2 Active Channels
	Type
	Number of Channels
	Fraction of

Power (%) 
	Level setting ( dB)
	Channelization Code
	Timing offset (x256Tchip)

	P-CCPCH+SCH
	1
	10
	-10
	1
	0

	Primary CPICH
	1
	10
	-10
	0
	0

	PICH
	1
	5
	-13
	16
	120

	S-CCPCH containing PCH (SF=256)
	1
	5
	-13
	3
	0

	DPCH

(SF=128)
	3
	2 x 10,1 x 50
	2 x -10, 1 x -3 
	24, 72,

 120
	1, 7,

 2


================================================================

The procedure for the legacy tests are as follows:

During the same timeslot:

a) Measure the P-CPICH power, according to annex E.

b) Measure the S-CPICH power, according to annex E.
However the Test model 2 does not specify the S-CPICH and because of this the S-CPICH pilot power accuracy test may not be performed when the NodeB does not implement VAM.
In this contribution we discuss this issue and we propose a simple modification of the test set up which fulfill the scope of the requirement. Additionally the extension to 4X4MIMO is proposed.
Legacy 2x2MIMO testing
The scope of the S-CPICH accuracy test is to ensure that the independent analog inaccuracies of the power set on the channels transmitted on the antenna connectors is within certain limits. The power level of pilots is of particular importance as pilots are the basis of channel estimation. S-CPICH pilot is signalled in a relative way via an offset wrt P-CPICH.

Rather than defining a new test model which may be cumbersome it is proposed here to reuse the same test model 2 and apply it on the two antenna connectors.  The relative accuracy level can be tested by computing the difference between the power measured on P-CPICH on the first antenna connector and the power measured on P-CPICH on the second antenna connector. This is due to the fact that the accuracy of setting the channel power is very accurate in digital domain and the inaccuracy occurs due to impact of analog domain.
In the following a proposal of the required modifications in 25.141 is provided.
======================================================

6.2.3
Secondary CPICH power offset accuracy

6.2.3.1
Definition and applicability

Secondary CPICH (S-CPICH) power is the code domain power of the Secondary Common Pilot Channel. S-CPICH power is equal to the sum of the P-CPICH power and the power offset, which are signalled to the UE. The power offset is signalled in the IE “Power Offset for S-CPICH for MIMO”, defined in section 10.3.6.41b in TS 25.331. The requirement is applicable for BS supporting MIMO operation. If the manufacturer declares the implementation of a Virtual Antenna Mapping (VAM), then this test will not be performed. 
6.2.3.2
Minimum Requirement

The minimum requirement is in TS 25.104 [1] subclause 6.4.4A.1.

6.2.3.3
Test purpose

The purpose of the test is to verify, that the BS under test delivers the advertised power ofsset for S-CPICH power within margins, thereby allowing reliable MIMO HS-DSCH demodulation and CQI reporting.

6.2.3.4
Method of test

6.2.3.4.1
Initial conditions

Test environment: 


normal; see subclause 4.4.1.

RF channels to be tested: 
B, M and T; see subclause 4.8

1)
Connect BS to code domain analyser as shown in annex B.1.2. Figure B.2A.
2)
Disable inner loop power control.

3)
Set-up BS transmission at maximum total power as specified by the supplier. Channel set-up shall be according to Test Model 2 subclause 6.1.1.2. Primary CPICH code domain power intended per antenna connector shall be declared by the manufactuer. 
4) The same BS set up is applied on both the antenna connectors. 
6.2.3.4.2
Procedure

-
During the same timeslot:

a) Measure the P-CPICH power, according to annex E on first antenna connector.

b) Measure the P-CPICH power, according to annex E on second antenna connector.

6.2.3.5
Test Requirement

The difference between measured P-CPICH power on two different antenna connectors shall be
within ±2.7 dB of the value specified by IE "Power Offset for S-CPICH for MIMO" for carrier frequency f ≤ 3.0 GHz,

within ±3.0 dB of the value specified by IE "Power Offset for S-CPICH for MIMO"  for carrier frequency 3.0 GHz < f ≤ 4.2 GHz.
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 is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.
======================================================

4X4MIMO testing

Under 4X4MIMO, 2 different pilots channels are defined:

S-CPICH pilot on antenna 2, 3 and 4 and D-CPICH pilot on antenna 3 and 4. 25.104 defined core accuracy requirements for both S-CPICH and D-CPICH. 

As for legacy MIMO, whenever the NodeB does not implement VAM, the S-CPICH pilot power accuracy test has to be performed. Hence it is important to guarantee that the test is defined in the correct way. 

It is proposed here to extend the methodology defined in the previous section, i.e, the same test model 2 is applied on each port independently, the pilot power accuracy is tested by computing the difference between the power measured on the second, third or fourth antenna wrt the pilot power measured on the first antenna.  

While S-CPICH are always present (whenever the network is configured in 4x4MIMO mode), the network can choose whether to schedule D-CPICH pilots. 

Considering the D-CPICH and S-CPICH share the same analog front end, and that when the NodeB doe not implement VAM the S-CPICH test has to be performed, the possible test on D-CPICH is considered as redundant.

Hence it is proposed not to define any new BS conformance test to verify D-CPICH relative pilot power accuracy.

3 Conclusions

The following proposals have been made:

Proposal 1. For legacy 2X2MIMO it is proposed to reuse the same test model 2 and apply it on the two antenna connectors.  The relative accuracy level can be tested by computing the difference between the power measured on P-CPICH on the first antenna connector and the power measured on P-CPICH on the second antenna connector. 

Proposal 2. It is proposed here to extend the methodology defined for legacy 2X2MIMO to 4X4MIMO S-CPICH pilot powe accuracy.

Proposal 3. It is proposed not to define any new BS conformance test to verify D-CPICH relative pilot power accuracy.
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