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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 S-CPICH 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.  In RAN 4 66 document [2] discussed a methodology for the power accuracy test of the pilot channels. The methodology was applicable for legacy MIMO and for 4X4MIMO feature.
The reason why this discussion is needed is due to the fact that currently the S-CPICH pilot power accuracy test can not be performed.
In fact 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. 

Rather than defining a new test model which may be cumbersome it was proposed in RAN 4 66 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.
This methodology can be used for both legacy MIMO and the new 4X4 MIMO.

No real concerns were raised for the legacy MIMO in RAN 4 66 and hence, maintenance CRs (for rel-10 and 11) are proposed [3, 4].

In this contribution we are focusing on 4X4MIMO.  
4X4MIMO pilot power accuracy 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 a test can be performed. 

The scope of the pilot accuracy test is to ensure that the independent analog inaccuracies which affect the power set on the channels transmitted on the different antenna connectors is within certain limits. S-CPICH/D-CPICH pilots are signalled in a relative way via an offset wrt P-CPICH.

As shown in Figure 1 only the analog components may introduce inaccuracies which may change the exact power level set in the digital domain. These inaccuracies are not dependent on the absolute power level.  This is also acknowledged by the fact that the accuracy level required does not depend on the transmitted power, but it is a fixed value valid for all the transmissions schemes.
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.
By using this methodology the analog front end is indeed tested and the purpose of the test is fulfilled without defining a new test model.

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 a new test on D-CPICH which would test again the accuracy of the analog front end is considered as redundant.

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


[image: image1]
Figure 1. Block diagram of the transmitter, digital and analog part.
2 Conclusions

The following proposals have been made:

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