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1
Introduction
The following has been agreed as a way forward during RAN4#58 [1].

· Introduce relative S-CPICH power accuracy requirement. More precisely the requirements will be specified for S-CPICH code domain power offset compared to the IE “Power Offset for S-CPICH for MIMO”. The minimum requirement is [TBD].
· If NodeB manufacturer declares the implementation of a Virtual Antenna Mapping (VAM) (also known as a common precoder), S-CPICH power accuracy requirement will not be tested.
· How to capture this aspect in TS 25.104 and TS 25.141 is FFS.
· The requirement will be introduced in Rel-10. Test applicability on what release is TBD.
So far there is no clear definition of a VAM or “common precoder” in 3GPP. This also needs further discussion.
Based on the agreed way forward, this contribution discusses the remaining open issues to specify S-CPICH accuracy requirement.
2
Open Issues
2.1
Requirements

Since it has been agreed to introduce relative S-CPICH power accuracy requirement, it is proposed to specify the S-CPICH power requirement using the definition in [2] as below.
6.4.6
Secondary CPICH power

Secondary CPICH power is the code domain power of the Secondary Common Pilot Channel (S-CPICH). Secondary CPICH power is indirectly indicated via IE “Power Offset for S-CPICH for MIMO” [8] relative to the primary CPICH transmit power. S-CPICH power accuracy is defined as the maximum deviation between the IE “Power Offset for S-CPICH for MIMO” and the power offset of the Secondary CPICH code domain power relative to the Primary CPICH code domain power measured at the TX antenna interface.
6.4.6.1
Minimum requirement

Secondary CPICH code domain power offset shall be within ( [TBD] dB of the IE “Power Offset for S-CPICH for MIMO”.
The actual requirement needs to be determined based on performance impact as well as the feasibility of NodeB implementation. The performance impact were studied in multiple contributions via VRC simulations [3]-[5], where the largest impact was shown in [3] that there could be 23% MIMO performance degradation in fading channels with 2 dB S-CPICH power inaccuracy. In [3], with 1 dB S-CPICH transmit power inaccuracy, the performance degradation could be up to 8% in fading channels. In order to alleviate the NodeB implementation issue, 1 dB S-CPICH power inaccuracy is proposed in this contribution.
2.2
Definition of Virtual Antenna Mapping

One of the agreements in [1] was that “If NodeB manufacturer declares the implementation of a Virtual Antenna Mapping (VAM) (also known as a common precoder), S-CPICH power accuracy requirement will not be tested”. The rationale behind this proposal is well described in [6]. Once P-CPICH and S-CPICH become multiplexed in digital domain, the physical path differences between to the primary antenna port and to the secondary antenna port do not affect the relative power difference between P-CPICH and S-CPICH. The remaining question is how to define a VAM in the specification. It is proposed using the definition as follows:
Virtual Antenna Mapping: As a result of this function in NodeB, the part of P-CPICH and S-CPICH needs to be multiplexed into the primary and secondary Tx antenna ports. This function shall be implemented in digital domain before the Tx signals reach a D/A converter.
2.3
Specification
The rationale behind the second bullet point in way forward is that it is believed that the NodeB with a VAM will anyway pass the S-CPICH power accuracy requirement. Therefore, we can introduce S-CPICH power accuracy requirement in TS 25.104 as a general requirement as shown in subsection 2.1.
The second bullet point can be captured in TS 25.141 in order to reduce unnecessary testing.

2.4
Test Applicability on Release

Given that the corresponding UE tests will be introduced from Rel-7 onwards, it is desirable to introduce NodeB test from the same release to guarantee the MIMO performance in a real network. Since it is also important to reflect the existing implementations in the field, it is proposed to introduce the test from Rel-9 onwards.
3
Conclusions
This contribution has discussed the remaining open issues to specify S-CPICH accuracy requirement. The proposals are summarized as follows:
Proposal 1:
 Introduce S-CPICH power accuracy requirement in TS 25.104 as below.
6.4.6
Secondary CPICH power

Secondary CPICH power is the code domain power of the Secondary Common Pilot Channel (S-CPICH). Secondary CPICH power is indirectly indicated via IE “Power Offset for S-CPICH for MIMO” [8] relative to the primary CPICH transmit power. S-CPICH power accuracy is defined as the maximum deviation between the IE “Power Offset for S-CPICH for MIMO” and the power offset of the Secondary CPICH code domain power relative to the Primary CPICH code domain power measured at the TX antenna interface.
6.4.6.1
Minimum requirement

Secondary CPICH code domain power offset shall be within ( 1 dB of the IE “Power Offset for S-CPICH for MIMO”.
Proposal 2:
The following definition of a VAM will be captured in TS 25.141.

Virtual Antenna Mapping: As a result of this function in NodeB, the part of P-CPICH and S-CPICH needs to be multiplexed into the primary and secondary Tx antenna ports. This function shall be implemented in digital domain before the Tx signals reach a D/A converter.
Proposal 3:
The following sentence will be captured in TS 25.141.
If NodeB manufacturer declares the implementation of a Virtual Antenna Mapping (VAM), S-CPICH power accuracy requirement will not be tested.
Proposal 4: It is proposed to introduce the S-CPICH test from Rel-9 onwards.
5
References

[1] R4-111674, “Way forward on S-CPICH accuracy requirements”, Qualcomm Incorporated, Ericsson, ST-Ericsson, Vodafone
[2] R4-110726, “S-CPICH transmit power inaccuracy for DL MIMO operation”, Qualcomm Incorporated
[3] R4-103547, “DL MIMO performance sensitivity to S-CPICH transmit power inaccuracy”, Qualcomm Incorporated
[4] R4-104438, “Impact of S-CPICH power inaccuracy”, Ericsson, ST-Ericsson
[5] R4-110400, “On S-CPICH accuracy requirements”, Ericsson, ST-Ericsson
[6] R4-110915, “Considerations of S-CPICH power accuracy requirements for MIMO operation”, Alcatel-Lucent































































































































































































































































































































































PAGE  
3

