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1
Introduction
In RAN4#97-e, “TPMI side condition method is agreed as applicable method to enhance EIRP measurement for partial UEs” [1]. In [2], we shared “practical TPMI” and “2-port CSI-RS” analysis and extra benefits. And then, there are couple of questions/issues raised by companies in RAN4#97-e. Hence, we further clarify these questions here.
2
About “Practical TPMI”:
There are two main questions:

(1) “What’s the wording difference between dummy TPMI and practical TPMI?”
· Dummy TPMI: test facility sends fixed TPMI to trigger UE 2 ports.
· Practical TPMI: test facility sends suitable TPMI from TPMI table based on real channel condition. 
(2) “Does network have capability to provide practical TPMI based on channel condition?”
· Yes, corresponding content from TS 38.211 and TS38.212 are captured as below to show network has capability to provide practical TPMI.

※ In TS 38.211 (V15.8.0), sub-clause 6.3.1.5:
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※ In TS 38.212 (V15.10.0), sub-clause 7.3.1:
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In short, “practical TPMI” is aligned with network’s capability, and it can further enhance UE performance [2].

Observation1: “practical TPMI” is aligned with network’s capability, and it can further enhance UE performance.
Proposal1: For “TPMI method”, “practical TPMI” shall be further applied.
3
About “2-port CSI-RS”

There are couple of issues collected in [1], and some in email discussion [3]:
(1) “Simultaneous vs. sequential configuration and whether sequential is feasible”

· From test time POV, simultaneous configuration is preferred.

· From test result POV, “simultaneous or sequential configuration” doesn’t affect UE test result.

· Hence, in our view, it can be “up to TE implementation” after considering “test result, test time, and TE complexity”, although network will provide simultaneous configuration.
(2) “Mapping between ports and polarizations in the test equipment and whether this is feasible for test equipment”

· From UE implementation POV, we have no concern on “whether do mapping between ports and polarizations or not”.
· This issue may be treated with below “issue (4)”.
(3) “Applicability to Rel-16 beam correspondence capabilities”

· TPMI method is a base to trigger UE 2 Tx ports. About the extra benefit because of 2-port CSI-RS:

· For Rel-16 SSB-based BC UE, the 2-port CSI-RS has no extra benefit on UE performance
· For Rel-16 CSI-RS-based BC UE, the 2-port CSI-RS can further enhance UE performance
(4) “Whether phase coherency between ports at the test equipment side is needed”

· From UE implementation POV, we have no concern on “whether TE test ports are phase coherent or not”. 

· From one TE company’s comment in email discussion [3], “In our understanding, there is no need for coherent transmitters to implement this 2-port CSI-RS option. It is enough to map the 2 port DL transmission with the 2 polarizations of the measurement antenna. We have used multiport CSI-RS in the past (i.e. Demod for LTE and NR FR1/FR2) without the need for phase coherency between the ports.”

(5) “Whether this configuration can actually help to trigger TX diversity behavior at the UE”

· No. 2-port CSI-RS is to let UE gets clearer channel condition and to let UE does well beamforming, and not to trigger Tx diversity directly. Hence, although 2-port CSI-RS can be a standalone test method to enhance UE EIRP test result, to apply both “TPMI and 2-port CSI-RS” together can make the measurement and UE performance be more solid.

 (6) “Is the same CSI-RS sequence transmitted on each polarization?”

· No. Different polarizations have different CSI-RS sequences. Hence, more complete channel condition can be provided by 2-port CSI-RS.

In short, “2-port CSI-RS” is a feasible test method, and it can further enhance UE performance [2].

Observation2: “2-port CSI-RS” is a feasible test method and aligned with network’s capability, and it can further enhance UE performance.
Proposal2: For “TPMI method”, “2-port CSI-RS” shall be further applied.
4
Conclusion
We clarify questions raised by companies in RAN4#97-e, and then summarize our observations and proposals as below:
Observation1: “practical TPMI” is aligned with network’s capability, and it can further enhance UE performance.

Proposal1: For “TPMI method”, “practical TPMI” shall be further applied.
Observation2: “2-port CSI-RS” is a feasible test method and aligned with network’s capability, and it can further enhance UE performance.
Proposal2: For “TPMI method”, “2-port CSI-RS” shall be further applied.
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6.3.1.5	Precoding





For codebook-based transmission, the precoding matrix � QUOTE � ��� is given by � QUOTE � ��� for single-layer transmission on a single antenna port, otherwise by Tables 6.3.1.5-1 to 6.3.1.5-7 with the TPMI index obtained from the DCI scheduling the uplink transmission or the higher layer parameters according to the procedure in [6, TS 38.214]. 


When the higher-layer parameter txConfig is not configured, the precoding matrix � QUOTE � ���.





Table 6.3.1.5-1: Precoding matrix � EMBED Equation.3 ��� for single-layer transmission using two antenna ports.


TPMI index�
� EMBED Equation.3 ����(ordered from left to right in increasing order of TPMI index)�
�
0 – 5�
� EMBED Equation.3 ����
� EMBED Equation.3 ����
��
��
��
��
-�
-�
�






Table 7.3.1.1.2-5: Precoding information and number of layers, for 2 antenna ports, if transform precoder is enabled, or if transform precoder is disabled and maxRank = 1


Bit field mapped to index�
codebookSubset = fullyAndPartialAndNonCoherent�
Bit field mapped to index�
codebookSubset = nonCoherent�
�
0�
1 layer: TPMI=0�
0�
1 layer: TPMI=0�
�
1�
1 layer: TPMI=1�
1�
1 layer: TPMI=1�
�
2�
1 layer: TPMI=2�
�
�
�
3�
1 layer: TPMI=3�
�
�
�
4�
1 layer: TPMI=4�
�
�
�
5�
1 layer: TPMI=5�
�
�
�
6-7�
reserved�
�
�
�
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