[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #104-bis-e	R4-2216446
Electronic Meeting, 10 – 19 Oct, 2022

Title:	Considerations on TRPTRS test methodology for 2Tx UE
Source:	OPPO
Agenda item:	6.14.2.1
Document for:	Approval


1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The new work item on UE TRP and TRS enhancement was approved in the last RAN plenary meeting, i.e. RAN #97-e [1]. The test methodology for UE with 2Tx configuration was preliminary discussed in Rel-17 TRP TRS work item, and no concrete conclusions were reached. Therefore, the test methods for 2Tx, including TxD and single layer UL-MIMO, were set as one of main objectives for the new WI on enhancement of TRP and TRS.
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This contribution presents our views and considerations on developing the test methodology for TxD and single layer UL-MIMO.
2 Discussion
a. Test method for UE with TxD
The objective of test method for TxD UE was listed in Rel-17 TRP TRS WI. However, because the core part of TxD feature definition and requirement was finalized at the end of 2021, there were only several meetings left for TxD test method discussion. By reviewing the thread discussion of the past several meetings, the main issues for TxD test method to be resolved are summarized as the following:
· The UE supporting TxD capability does not guarantee that the UE are working under the transmit diversity condition. Whether there is a test environment or a test configuration that can stably trigger the UE TxD mode is the key issue. If the DUT (device under test) can not work with TxD mode under control, the test methodology for TxD will be forced to measure each of UE transmit antennas one by one under test mode, which is not favorable choice for most companies.
· When the two antennas in the UE transmit simultaneously, whether there is phase difference problem causing the total radiated power drift is warmly discussed. And there is no consensus on to what extent the total radiated power will be affected.
Proposal 1: The following two issues should be focused and concluded with high priority for TxD test methodology discussion.
· Is there a test environment or a test configuration that can stably trigger the UE TxD mode?
· Is there phase difference problem causing the total radiated power drift?
b. Test method for UE with single layer UL-MIMO
TRP TRS test method for UE with single layer UL-MIMO was not in the scope of Rel-17 TRP TRS work item, and was added into the Rel-18 new work item because the single layer UL MIMO with 2 antenna ports is actually working like SISO operation. And UE such behavior to improve the UL access capability can be verified by TRP measurement. The main issue of test method for single layer UL-MIMO is the configuration setting on Precoding matrix for single layer transmission. The TPMI are defined in Clause 6 of TS 38.211 [2], as below. 
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TPMI index 0-1 are precoding matrix for one antenna transmission, and TPMI index 2-5 are precoding matrix configuring two antenna transmission simultaneously with specific phase difference between two antenna ports. Therefore, the TRP configured TPMI for single layer UL-MIMO should be selected from one of TPMI 2-5.
Proposal 2: The TRP configured TPMI for single layer UL-MIMO should be selected from one of TPMI 2-5.
c. Test case applicability for TxD and single layer UL-MIMO
The test methodology enhancement for 2Tx TRP is developed for UE with TxD and/or single layer UL-MIMO capability. However, it is not necessary to measure the UE under every supported configuration from the perspective of test purpose and test time consumption. The following applicability scheme is proposed for guiding the measurement of 2Tx UE.
· UE supporting TxD but not supporting single layer UL-MIMO: perform the test according to TxD test methodology
· UE supporting single layer UL-MIMO but not supporting TxD: perform the test according to single layer UL-MIMO test methodology
· UE supporting both TxD and single layer UL-MIMO: perform the test according to single layer UL-MIMO test methodology
Proposal 3: Approve the applicability scheme for guiding the measurement of 2Tx UE.
	UE capability on 2Tx
	Applicability of the test case

	
	Perform the test according to TxD test methodology
	Perform the test according to single layer UL-MIMO test methodology

	UE supporting TxD but not supporting single layer UL-MIMO
	√
	x

	UE supporting single layer UL-MIMO but not supporting TxD
	x
	√

	UE supporting both TxD and single layer UL-MIMO
	x
	√



3 Conclusions
This paper discussed about the test methodology enhancement for UE with capability of 2Tx. And got the following conclusions.
Proposal 1: The following two issues should be focused and concluded with high priority for TxD test methodology discussion.
· Is there a test environment or a test configuration that can stably trigger the UE TxD mode?
· Is there phase difference problem causing the total radiated power drift?
Proposal 2: The TRP configured TPMI for single layer UL-MIMO should be selected from one of TPMI 2-5.
Proposal 3: Approve the applicability scheme for guiding the measurement of 2Tx UE.
	UE capability on 2Tx
	Applicability of the test case

	
	Perform the test according to TxD test methodology
	Perform the test according to single layer UL-MIMO test methodology

	UE supporting TxD but not supporting single layer UL-MIMO
	√
	x

	UE supporting single layer UL-MIMO but not supporting TxD
	x
	√

	UE supporting both TxD and single layer UL-MIMO
	x
	√
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Table 6.3.1.5-1: Precoding matrix 7 for single-layer transmission using two antenna ports.
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