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1
Introduction
This contribution provides our views on TxD OTA testing.

2
Discussion

In RAN4#102-e meeting, the following agreements in the WF [1]: 
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Regarding the dependency of TxD and ULFPTx, it is quite clear that these are two different UE features in core spec TS 38.101-1 [2].  ULFPTx is one mode of UL-MIMO feature:
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Therefore, the issue for OTA testing would be Whether RAN4 should develop OTA test methods and requirements for UL-MIMO UE feature.
Proposal 1: RAN4 should make decision on whether OTA test methods and corresponding requirements for FR1 UL MIMO should be defined.
If RAN4 agrees to define OTA test method for ULFPTx Mode-1 (2 Tx mode, with assumed equal power per chain), then the TPMI based TRP testing is a promising way to go. 
However, the coherency of the signals from 2Tx antenna would impact the final power level received at measurement antenna in the chamber. RAN4 should further study the testability issue of ULFPTx OTA testing, e.g. measurement distance impact on 2Tx case, power level stability at measurement antenna, and so on.

Proposal 2: TPMI-based UL-MIMO TRP testing is controllable and should be a feasible way from UE configuration perspective. However, testability issue from test system perspective should be further studied. 

If RAN4 do not agree to develop OTA test method and corresponding requirements for UL-MIMO, then the group should focus the study on TxD OTA testing issue. Currently, the TxD signalling is UE capability, whether test equipment can maintain the UE TxD condition should be confirmed.
Proposal 3: Feedback from TE vendors on whether TxD mode can be maintained by equipment during testing, is needed. 

Regarding test mode, in WF [1]: 
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Test mode of UE to support TxD mode locking would be a chipset property, which will also increase the complexity of product development and requires a lot of extra work. 
3 Conclusion

In this paper, we provide our views on the TxD OTA testing. 
Proposal 1: RAN4 should make decision on whether OTA test methods and corresponding requirements for FR1 UL MIMO should be defined.
Proposal 2: TPMI-based UL-MIMO TRP testing is controllable and should be a feasible way from UE configuration perspective. However, testability issue from test system perspective should be further studied. 

Proposal 3: Feedback from TE vendors on whether TxD mode can be maintained by equipment during testing, is needed. 
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RAN4 can further discuss the feasibility of the following approaches: 


Method A


Option A1: To measure TRP per antenna under test mode separately and sum them up.


Option A2: To measure TRP per branch via sending TPMI 0 and TMPI 1 separately and sum them up. 


Method B: Make UE worked in Tx Diversity mode. Test TRP with both of the antennas transmitting together. It is the TRP for the UE with Tx Diversity.


Other methods are not precluded


The detailed UE configuration is FFS


RAN4 should further discuss the dependency of TxD and ULFPTx








For UE support uplink full power transmission (ULFPTx) for UL MIMO, the maximum output power requirements specified in Table 6.2D.1-1 shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode. 


Table 6.2D.1-3: PUSCH Configuration for uplink full power transmission (ULFPTx)


ULFPTx Mode�
Transmission scheme�
DCI format �
Modulation�
Number of layers�
Number of Tx Port�
TPMI index�
�
Mode-1�
Codebook based uplink�
DCI format 0_1�
DFT-s-OFDM, CP-OFDM NOTE3�
1�
2�
2�
�
Mode-2�
Codebook based uplink�
DCI format 0_1�
DFT-s-OFDM, CP-OFDM�
1�
2�
0 or 1NOTE2�
�
Mode-full power�
Codebook based uplink�
DCI format 0_1�
DFT-s-OFDM, CP-OFDM�
1�
2�
0,1�
�
NOTE 1:	The UE is configured with one SRS resource with the parameter nrofSRS-Ports set to 2.


NOTE 2:	TPMI index selected shall be based upon the full power TPMI reported by the UE [8, TS 38.213].


NOTE 3:	For PUSCH configured with ULFPTxModes set to Mode-1, all the transmitter requirement for CP-OFDM based modulation is not needed to be verified if the requirement for UL MIMO has been validated.�
�






Issue -1-2-2: Consideration on test mode for test methodology for TxD UEs


Agreement:


Leave the test mode as one back-up solution at current stage, and consider it only if it is the single solution for TxD TRP testing.














