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1.	Introduction
In last RAN4 meeting, the test method for STxMP was initially discussed. Work plan is agreed, work scope is confirmed focusing on configured power testing, UE form factor of PC1 and PC5 with diagonal size ≤30cm is prioritized. The open issues are how to measure/distinguish EIRP per TCI, AoA separation and UE orientation, etc.
In this contribution, we further discuss the open issues..
2. 	Discussion
Regarding how to measure/distinguish EIRP per TCI, TE vendors have confirmed the capability of distinguishing EIRP per TCI with two layers transmission under SDM scheme [1, R4-2406087]
	WF on Per-TCI EIRP measuremment
Issue 2-2-1: TE capability to measure/distinguish EIRP per TCI
· Proposals
· Proposal 1: TE vendors to provide the feedback on the capability of measure/distinguish EIRP per TCI in STxMP testing.
· Proposal 1a: Reuse the same solution to address beam overlap issue in Multi-Rx also for Multi-Tx, i.e., configure rank 2 PUSCH transmission in EIRP measurement of STxMP
· Agreement:
· TE vendors confirmed the capability of distinguishing EIRP per TCI with two layers transmission under SDM scheme 
· The feasibility of this approach under all signal level conditions (e.g. SNR, power imbalance) is FFS  




The way forward is to further study the feasibility in terms of SNR and power imbalance etc. One of potential concern may be that the SNR at each probe may be not good due to beam overlap. For example, assume AoA1 probe is targeted to receive beam1 signal, and AoA2 probe is targeted to receive beam2 signal, then the beam2AoA1 and beam1AoA2 would be interference and deteriorate the SNR for EIRP measurement. In case SNR is worse, one possible solution is to measure AoA1 EIRP and AoA2 EIRP in TDM mode. When measure AoA1 EIRP from beam1, configure the output power of beam2 X dB lower than beam1; When measure AoA2 EIRP from beam2, configure the output power of beam1 X dB lower than beam2.
Observation 1:	The SNR deterioration issue can be resolved by intentional power imbalance configuration.
There may be other solutions. At least we can see that the feasibility is no problem and what to do next is to decide exact configuration.
Proposal 1:	confirm the feasibility and agree on the configuration of rank 2 PUSCH transmission in EIRP measurement of STxMP

Regarding the AoA separation and UE orientation, according to the Multi-RX discussion in Rel-18, there are too many combinations of various AoA separation and UE orientations for multi-AoA measurement, it is not possible to test all of them. In Multi-RX work item, the declaration approach is adopted, i.e., UE declare only one AoA separation and only one UE orientation. Based on beam correspondence principle, in our view the UE declared AoA separation and orientation is also applicable for Multi-Tx (STxMP). 
The configured transmitted power requirement corresponds to three measured values: PUMAX,f,c,k (peak EIRP per TCI), PUMAX,f,c (aggregated EIRP), PTMAX,f,c (total radiated power). 
At least for PUMAX,f,c,k (peak EIRP per TCI), it is applicable to re-use the UE declared AoA separation and orientation of Multi-RX.
Proposal 2:	for PUMAX,f,c,k (peak EIRP per TCI), re-use the UE declared AoA separation and orientation of Multi-RX.
For PUMAX,f,c (aggregated EIRP) and PTMAX,f,c (total radiated power), those are required to be no greater than EIRPmax and TRPmax respectively. For most of UEs, its peak EIRP and TRP with single carrier are less than EIRPmax-3dB and TRPmax-3dB respectively. So we think the test skipping rule proposed last meeting is rather useful.
	Issue 2-6-3: Alternative test method for EIRPmax and TRPmax
· Proposals
· Proposal 1: If the peak EIRP and TRP of single carrier is smaller than EIRPmax – 3dB or TRPmax – 3dB, the corresponding EIRPmax or TRPmax verification can be skipped.
· WF
· FFS on alternative test method for EIRPmax and TRPmax verification.



The peak EIRP and TRP of single carrier is obtained from the best panel, following the requirements in clause 6.2.1 of TS38.101-2, so the additional contribution from the other panel in STxMP is always lower than 3dB. In that sense, it is meaningful to agree on the skipping rule proposal.
Proposal 3:	agree on the skipping rule proposal for EIRPmax and TRPmax, i.e., “If the peak EIRP and TRP of single carrier is smaller than EIRPmax – 3dB or TRPmax – 3dB, the corresponding EIRPmax or TRPmax verification can be skipped”.
In case a UE does not satisfy the skipping rule, the measurement of PUMAX,f,c (aggregated EIRP) and PTMAX,f,c (total radiated power) is needed. 
About test method for PUMAX,f,c to check the EIRPmax requirement, there was proposal to test with AoA offset = 30° at the peak direction of all tested AoA pairs. EIRP is the power at the same direction, so the measured EIRPs with 30deg offset could not be summed together. If the intention is to aggregate the power by summing “EIRP of beam1AoA1” and “EIRP of beam2AoA1” as AoA1 EIRP, it is more meaningful, but it requires the test equipment to measure both signal power and interference power. Moreover, for UE declaring larger AoA offset e.g. 150°, the call connection may not be maintained well during test with 30° offset.
We think there is other way to get PUMAX,f,c by post processing of PUMAX,f,c,k (peak EIRP per TCI) measurements. Assume PUMAX,f,c,k (peak EIRP per TCI) is measured with declared 60° AoA offset, for the 1st rotating of UE, we can get
EIRP_AoA1(theta=0°) and EIRP_AoA2(theta=60°),
for another rotating of UE, we can get 
EIRP_AoA1(theta=60°) and EIRP_AoA2(theta=120°),
then the aggregated EIRP at theta= 60° can be calculated by
EIRP_agg(theta=60°) = EIRP_AoA1(theta=60°) + EIRP_AoA2(theta=60°)
Observation 2:	by post data processing of PUMAX,f,c,k (peak EIRP per TCI) measurement results, the PUMAX,f,c (aggregated EIRP) can also be obtained with UE declared AoA offset and orientation.
About test method for PTMAX,f,c to check the TRPmax requirement, it can be measured after beam peak direction is found.
Based on above discussion, it can be concluded that the test of PUMAX,f,c (aggregated EIRP) and PTMAX,f,c (total radiated power) can also be based on UE declared AoA separation and orientation for Multi-RX.
Proposal 4:	for PUMAX,f,c (aggregated EIRP) and PTMAX,f,c (total radiated power), re-use the UE declared AoA separation and orientation of Multi-RX

3. 	Conclusion
Observation 1:	The SNR deterioration issue can be resolved by intentional power imbalance configuration.
Proposal 1:	confirm the feasibility and agree on the configuration of rank 2 PUSCH transmission in EIRP measurement of STxMP
Proposal 2:	for PUMAX,f,c,k (peak EIRP per TCI), re-use the UE declared AoA separation and orientation of Multi-RX.
Proposal 3:	agree on the skipping rule proposal for EIRPmax and TRPmax, i.e., “If the peak EIRP and TRP of single carrier is smaller than EIRPmax – 3dB or TRPmax – 3dB, the corresponding EIRPmax or TRPmax verification can be skipped”.
Observation 2:	by post data processing of PUMAX,f,c,k (peak EIRP per TCI) measurement results, the PUMAX,f,c (aggregated EIRP) can also be obtained with UE declared AoA offset and orientation.
Proposal 4:	for PUMAX,f,c (aggregated EIRP) and PTMAX,f,c (total radiated power), re-use the UE declared AoA separation and orientation of Multi-RX
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