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1	Introduction 
3GPP RAN Plenary approved the Rel17 WI on FR1 TRP TRS OTA in RAN#91e meeting, March 2021. Subsequently the Rel18 WI on FR1 TRP TRS Enhancements was approved at RAN#97 in September 2022. These WIs focus on the definition of FR1 OTA test methodology and specify corresponding FR1 TRP and TRS OTA requirements, for both SA and EN-DC UEs. Most of the work related to 2Tx (i.e., UL-MIMO or Transmit Diversity based FR1 OTA testing) is happening as part of the Release 18 WID in RAN4.

The purpose of this paper is to present some views on queries raised by RAN4 pertaining to conducted FR1 RF testing with Transmit Diversity enabled on the UE. However, it seems that the objective is for RAN4 to gather this information and determine how the knowledge can be applied to test methodology for FR1 OTA testing with Transmit Diversity enabled. 
2	Discussion 
2.1 RAN4 LS on OTA TxD method 
RAN4 has transmitted an LS to RAN4 [1] which seeks to obtain RAN5 inputs on some aspects of conducted FR1 testing with TxD. The specific ask in the discussion paper is pasted below:
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We can take up each of the questions and try to respond to the same with known information from currently defined conducted TxD tests in TS 38.521-1.

For Question 1: how to ensure stable TxD mode during RF MOP testing? Is sending continuously uplink power control “up” commands sufficient?

Observation 1: Yes, In the current test procedure defined in the conducted MOP test with TxD, the SS sends continuous uplink power control “up” commands in every uplink scheduling instance until Pumax level is reached. There was no other special setting discussed in RAN5 as this has been a stable mode of measurement. 
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For Question 2: Is test mode used for TxD testing in conductive RF MOP testing.

Observation 2: As it is known from the defined test procedures for TC 6.2G.1 in TS 38.521-1, as of now, there is No Test Mode used for conducted FR1 RF testing with Tx Diversity enabled.

Question 3: Is conductive RF MOP testing for TxD based on testing 1 antenna port at a time and summing two ports or testing 2 antenna ports transmitting simultaneously.

Observation 3: Based on the test procedure in 6.2G.1 of TS 38.521-1 it is seen that the MOP is measured by summing the mean power of the UE at each antenna connector in the channel bandwidth.
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Summary

Observation 1: Yes, In the current test procedure defined in the conducted MOP test with TxD, the SS sends continuous uplink power control “up” commands in every uplink scheduling instance until Pumax level is reached. There was no other special setting discussed in RAN5 as this has been a stable mode of measurement. 

Observation 2: As it is known from the defined test procedures for TC 6.2G.1 in TS 38.521-1, as of now, there is No Test Mode used for TxD testing

Observation 3: Based on the test procedure in 6.2G.1 of TS 38.521-1 it is seen that the MOP is measured by summing the mean power of the UE at each antenna connector in the channel bandwidth.

Proposal 1: Respond to the LS from RAN4 based on the observations gathered in this document.
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6.2G.1.4.2 Test procedure

1

S8 sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.2G.1.4.1-1, Table 6.2G.1.4.1-3 and Table 6.2G.1.4.1-4. Since the
'UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
allow at least 200ms starting from the first TPC command in this step for the UE to reach Puax level.
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RAN4 is working on FR1 TRP and TRS OTA test method for UE supporting TxD capability. RAN4 seeks a
few answers from RANS on the following questions in order to proceed further on the study of UE
configuration and test procedure.

Question 1: How to ensure stable TxD mode during RF MOP testing? Is sending continuously uplink
power control "up" commands sufficient?

Question 2: Is test mode used for TxD testing in conductive RF MOP testing?

Question 3: Is conductive RF MOP testing for TxD based on testing 1 antenna port at a time and
summing two ports or testing 2 antennas ports transmitting simultaneously?

Note: RAN4 agrees to define test methods for TxD capable UE with two antennas transmission
simultaneously as 1% priority.

RAN4 also would like to ask RANS to provide any information that may help RAN4 determine TRP OTA test
method for UE supporting TxD capability.




