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1.	Introduction
In RAN4#96e meeting major options for EIRP enhancement are down-selected to three methods, i.e. TPMI side condition method, DL polarization scan method, and test mode to trigger TX diversity as shown in the WF [1]. TPMI method and test mode method have been further captured as objectives in the revised WID [2] of FR2 enhanced testability SI. Detailed discussion and our views to these three main methods are given in this contribution.
2. 	Discussion
2.1	TPMI side condition method
TPMI is the basis of codebook based transmission enabling multi-port antenna transmission. It is also applicable for one layer transmission with multi-port antenna. In FR2, dual polarization can be regarded as dual antenna ports, so it is natural trying to activate dual polarization transmission with TPMI side condition in EIRP measurement procedure.
However, for TPMI supporting dual antenna ports, the number of SRS ports (nrofSRS-Ports) is configured as 2 for both one layer transmission with ‘full power transmission’ and two layers transmission with regular UL MIMO, as shown in clause 6.1 of TS 38.101-2:
For a UE that supports 'UL full power transmission' and is configured to transmit a single layer with nrofSRS-Ports = 2, the requirements for UL MIMO operation apply only when it is configured for any of its declared full power modes in IE FullPowerTransmission-r16 (as defined in TS 38.331[13]).
For a UE configured to transmit 2 layers, transmitter requirements for UL MIMO operation apply when the UE transmits on 2 ports on the same CDM group. The UE may use higher MPR values outside this limitation.


It can be observed that EIRP measurement based on dual port TPMI for one layer transmission is regarded as UL MIMO operation and is specified in UL MIMO section in clause 6.2D instead of clause 6.2 of TS38.101-2. For EIRP measurement of clause 6.2 for non-MIMO cases, the number of SRS ports (nrofSRS-Ports) is configured as 1, refer to the SRS-config in Table 4.6.3-182 of TS38.508-1.
Observation 1:	TPMI side condition method is only applicable for EIRP measurement of UL MIMO operation including ‘full power transmission’
Moreover, as illustrated in our previous contribution [3], 2TX TPMI is only applicable for partial Rel-16 and beyond UEs. For Rel-15 UE, for Rel-16 nonCoherent UE which does not support UL full power transmission, and for Rel-16 nonCoherent UE which supports UL full power transmission mode2 or other mode (ul-FullPowerTransmission = fullpowerMode2 or fullpower), 2TX TPMI (i.e. [1, 1]T) is not available.
Observation 2:	TPMI side condition method is only applicable for partial Rel-16 and beyond UEs
On the other hand, TPMI is controlling logical antenna ports rather than physical antenna ports. According to the RAN1 LS in [4], one logical antenna port can map to two physical antenna ports depending on UE implementation even TPMI is already configured. So it is not expected to control physical antenna port with TPMI side condition reliably.
Observation 3:	TPMI is controlling logical antenna ports rather than physical antenna ports
Based on above observations, it can be summarized that TPMI side condition method is only applicable for EIRP measurement for UL MIMO operation for partial UEs. Other methods to enhance EIRP measurement need to be investigated for non-MIMO cases in clause 6.2 of TS 38.101-2.
Proposal 1:	TPMI side condition method is only applicable for EIRP measurement for UL MIMO operation for partial UEs. Other methods to enhance EIRP measurement need to be investigated for non-MIMO cases in clause 6.2 of TS 38.101-2.
2.2	DL polarization scan method	
DL polarization scan method has been discussed since Rel-16. This method is aiming to address the “beam correspondence specific” scenario where UE chooses the best antenna port(s) for UL transmission based on RSRP measurement per branches. 
It is identified that this scenario is a non-codebook based transmission. Codebook based transmission is the dominating choice in both RAN4 and RAN5 for requirements and measurements. Even in the EIRP measurement procedure for beam correspondence with UL beam sweeping, which is more likely non-codebook based transmission in real network, it has been agreed to measure EIRP with configuration for codebook based transmission in [5] in last meeting.
Observation 4:	DL polarization scan method is applicable for non-codebook based transmission which is seldom used in RAN4 and RAN5 test cases.
The applicable “beam correspondence specific” scenario depends on UE implementation. There is no clear rules when UE will activate 1TX and when UE will activate 2TX depending on RSRP measurements. So it is difficult to decide the granularity N value for DL polarization scan.
Besides, though polarization mismatch between TE and UE does not matter for EIRP measurement as long as 2TX is enabled at UE side, it is still interesting that the DL polarization method is trying to find an around 45degree polarization mismatch status instead of eliminating the polarization mismatch.
Observation 5:	DL polarization scan method depends on special UE implementation and does not eliminate polarization mismatch between TE and UE.
Moreover, even DL polarization scan method could work for polarization mismatch issue, the significant test time increasing is not affordable. FR2 OTA test is already suffered too much by long test time, that’s why there is test time reduction objective in this SI. DL polarization scan will increase test time further by N times, it is not affordable long time, and is not practical since the battery is even exhausted before test is finished.
Observation 6:	DL polarization scan method increase test time by N times which conflicts with the test time reduction objective, and not practical since the battery does not support so long time test.
Based on above observations, it is better to follow the regular rules to adopt codebook based transmission which is reliable and repeatable for EIRP measurement.
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2.3	Test mode to trigger TX diversity	
As mentioned in the agreed WF [1], test mode can reliably force UE to transmit simultaneously with dual polarization for all UEs. Different from other methods, test mode method has the least limitation. It is applicable for Rel-15 and onwards, applicable for UEs either supporting ULFPTx or not supporting ULFPTx, applicable for both codebook based transmission and non-codebook based transmission. As a promising method, test mode to trigger TX diversity has also been captured into objectives of the revised WID [2] in last RAN plenary meeting.
Test mode is different from field. However, for RF measurement, test condition is more or less different from real network. UBF (UE Beam lock Function) is adopted in FR2 EIRP measurement which is also a test mode. Even in FR1 discussion, test mode is also one option under discussion as shown in the agreed WF [6]:
RAN4 further study the following options for UE behavior under conformance testing:
· Option 1a: UE will keep the tx diversity status unchanged in conformance testing.
· Option 1b: Test mode signalling is implemented to instruct UE to keep TX div status unchanged
· Option 2: TE will detect and sum for every power step and change in condition from all connector


Observation 7:	it is normal and useful tool to adopt test mode in RF measurement.
The EIRP core requirement in clause 6.2 of TS38.101-2 was derived based on diversity gain, accordingly it is natural to measure its EIRP based on Tx diversity enabled. Test mode to enable Tx Diversity is the most reliable and applicable way. 
Proposal 3:	Test mode to trigger TX diversity shall be adopted in EIRP measurement for non-MIMO cases (i.e. clause 6.2 rather than 6.2D of TS38.101-2).
3. 	Conclusion
Observation 1:	TPMI side condition method is only applicable for EIRP measurement of UL MIMO operation including ‘full power transmission’
Observation 2:	TPMI side condition method is only applicable for partial Rel-16 and beyond UEs
Observation 3:	TPMI is controlling logical antenna ports rather than physical antenna ports
Proposal 1:	TPMI side condition method is only applicable for EIRP measurement for UL MIMO operation for partial UEs. Other methods to enhance EIRP measurement need to be investigated for non-MIMO cases in clause 6.2 of TS 38.101-2.
Observation 4:	DL polarization scan method is applicable for non-codebook based transmission which is seldom used in RAN4 and RAN5 test cases.
Observation 5:	DL polarization scan method depends on special UE implementation and does not eliminate polarization mismatch between TE and UE.
Observation 6:	DL polarization scan method increase test time by N times which conflicts with the test time reduction objective, and not practical since the battery does not support so long time test.
Proposal 2:	Codebook based transmission shall be adopted in EIRP measurement, and DL polarization scan is not suitable
Observation 7:	it is normal and useful tool to adopt test mode in RF measurement.
Proposal 3:	Test mode to trigger TX diversity shall be adopted in EIRP measurement for non-MIMO cases (i.e. clause 6.2 rather than 6.2D of TS38.101-2).
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