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1.	Introduction
2TX TRP test method has been discussed several meeting cycles but no conclusion yet, test method for single layer UL MIMO is a little converged while test method for Tx Diversity is more controversial. In last RAN4 meeting it was agreed that RAN4 targets to finalize this issue on TPMI index selection for single layer UL-MIMO in August RAN4 meeting, and further discuss TRP test method for TxD which can take UE implementation agonistic [1].
In this contribution we focus on discussion of TRP test method for single layer UL MIMO and Tx Diversity.
2. 	Discussion
2.1	TRP test of single layer UL MIMO
For TRP test method of single layer UL MIMO, the options in the WF [1] of last meeting are as following:
	· Option 1: multi-TPMI based test method 
· Option 1a: measure TRP under each TPMI, and then average TRPs as final performance metric. FFS TPMI index: TPMI 2~5 or 2&3 or 4&5;
· FFS the naming of the performance metric, e.g. keep current  or new term as combined-TRP 
· Option 1b: measure TRP under each TPMI with index 2~5, no further processing. How to define requirement is FFS. FFS TPMI index: TPMI 2~5 or 2&3 or 4&5;
· Option 1c: measure and record best EIRP at each test point (swept over all applicable TPMIs at each measurement grid), and then integrate all the measured best EIRPs into a TRP-like performance metric. TPMI index 2~5;
· FFS the naming of the performance metric, e.g. keep current  or new term as FR1 averaged spherical coverage;
· Option 2: single-TPMI based test method
· Option 2a: measure TRP under TPMI index 2, as the final performance metric;
· Option 2b: measure TRP under one of TPMI index within 3~5, as the final performance metric; 




For convenience of discussion, above candidate options are re-organized as following:
· Single TPMI (i.e. option 2)
· Average/enumeration of several TPMIs (i.e. option 1a/1b)
· Envelop of several TPMIs (i.e. option 1c)
It is RAN4 agreement that companies are encouraged to bring more analysis on test time and performance impact with above list candidate options, therefore the down-selection of options need to consider both test time and performance benefits.
	Agreement: 
· RAN4 target to finalize this issue on TPMI index selection for single layer UL-MIMO in August RAN4 meeting
· Encourage companies to bring more analysis on test time and performance impact with above list candidate options. 



Observation 1:	determination of TPMI index selection for single layer UL-MIMO TRP test need to consider both test time and performance benefits
Regarding test time, though the TPMI switching may be fast, test time for multiple EIRP test with different TPMIs indeed increases due to additional TPMI switching time and multiple EIRP measurement time. For single band of a UE, the TRP test covers all combinations between FS&BHHL&BHHL&BHR&BHL and low&mid&high channels, i.e. 3x5=15 TRP measurements for single band. So the test time increasing for a single TRP measurement will be multiplied by 15 for a single band of a UE. 
Regarding performance, the practical test results [2] [3] shows that the TRP results deviation for different TPMIs is very small which is comparable with MU. It seems no value to adopt the average/enumeration of several TPMIs but just increasing test time.
Given the test results are similar among TPMIs, it is proposed to adopt single TPMI approach.
Proposal 1:	adopt single TPMI approach for single layer UL-MIMO TRP test
The single TPMI option has the advantage of no test time increasing. If test time increasing of multiple TPMI measurement is not obvious and affordable, envelop of several TPMIs would show the best performance benefits and can be considered then. Note that envelop of several TPMIs is a new TRP concept and should be named as a new TRP variant to distinguish with legacy TRP.
Proposal 2:	if test time issue would be addressed and multiple TPMIs would be tested, select the option with performance benefits, i.e. the envelop TRP of several TPMIs as a new TRP variant

2.2	TRP test of Tx Diversity
In last meeting, it has been agreed that RAN4 target to introduce test methods which can take UE implementation agonistic [1]:
	Issue 1-3-1: TxD test procedure for 2Tx simultaneously (2Tx-based TxD) 
Agreement: 
· RAN4 target to introduce test methods which can take UE implementation agonistic 
· Encourage companies bring more analysis on the impact with different UE implementation under different test methods. 
· Test time impact also need to be considered 



Different from single layer UL MIMO with TPMI configuration from network to configure the phase relationship between antenna ports, Tx Diversity is a transparent scheme and there is flexibility for OEMs to design the Tx Diversity radiation characteristics. For example, there could be UE implementation which enables TxD by optimizing phase relationship between antenna ports dynamically depending on the detected AoA of downlink signal in order to achieve better uplink transmission power for that AoA. TRP test method of TxD should accommodate such UE implementation.
Proposal 3:	TRP test method of TxD should accommodate such UE implementation which enables TxD by optimizing phase relationship between antenna ports dynamically depending on the detected AoA of downlink signal in order to achieve better uplink transmission power for that AoA.
However, classical test systems usually have separated link antenna and measurement antenna, as shown in Figure 2.2-1. For the above UE implementation in such test system, the uplink power radiation is optimized for link antenna direction but show low antenna gain at measurement antenna direction. For each UE rotation during 3D scan, the UE antenna pattern is dynamically optimized for the link antenna direction so that the measured TRP would be much worse than its real performance.
Observation 2:	in classical test system with separated link antenna and measurement antenna, the measured TRP of link antenna direction oriented UE TxD implementation would be much worse than its real performance
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Figure 2.2-1: illustration of mismatch between test system and UE TxD implementation

Dedicated test system with combined link and measurement antenna could accommodate such UE implementations. Note that it is still a new TRP concept because the antenna pattern is dynamic during OTA test. It is similar as the envelop of several TPMIs (i.e. option 1c for single layer UL MIMO)
Observation 3:	TRP test with TxD mode directly may lead to a new TRP concept like envelop TRP
Feedback from TE vendors and OEMs is also needed if it is acceptable to restrict TxD OTA test only with dedicated test system with combined link and measurement antenna.
Proposal 4:	Feedback from TE vendors and OEMs is needed if it is acceptable to restrict TxD OTA test only with dedicated test system with combined link and measurement antenna.
If the restriction of testing TxD OTA only with dedicated test system is not acceptable, then there is no other feasible test method for TxD except adopting a testing mode.
Proposal 5:	testing TRP of TxD UE with test mode is the only choice if considering both UE implementation agnostic and test system agonistic.
3. 	Conclusion
Observation 1:	determination of TPMI index selection for single layer UL-MIMO TRP test need to consider both test time and performance benefits
Proposal 1:	adopt single TPMI approach for single layer UL-MIMO TRP test
Proposal 2:	if test time issue would be addressed and multiple TPMIs would be tested, select the option with performance benefits, i.e. the envelop TRP of several TPMIs as a new TRP variant
Proposal 3:	TRP test method of TxD should accommodate such UE implementation which enables TxD by optimizing phase relationship between antenna ports dynamically depending on the detected AoA of downlink signal in order to achieve better uplink transmission power for that AoA.
Observation 2:	in classical test system with separated link antenna and measurement antenna, the measured TRP of link antenna direction oriented UE TxD implementation would be much worse than its real performance
Observation 3:	TRP test with TxD mode directly may lead to a new TRP concept like envelop TRP
Proposal 4:	Feedback from TE vendors and OEMs is needed if it is acceptable to restrict TxD OTA test only with dedicated test system with combined link and measurement antenna.
Proposal 5:	testing TRP of TxD UE with test mode is the only choice if considering both UE implementation agnostic and test system agonistic.
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