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1	Introduction
The uplink full power transmission (ULFPTx) feature has been included in Rel-16 eMIMO work item scope. Over the previous meetings, RAN4 have been discussing testing scenarios and configurations to verify UEs with uplink full power transmission. The way forward on uplink full power transmission for eMIMO was approved during RAN4#94-bis-e [2, R4-2005652] as follows:
	<Approved WF on Uplink Full Power Transmission, R4-2005652>
· Transparent Tx Diversity (TxD) in Rel-16 (TBD its applicability for UEs supporting or not supporting full power transmission)
· Transparent TxD shall be allowed for FR1 in Rel-16: 
· Necessary changes to Rel-16 RAN4 specification is needed to allow the UE behavior of transparent TxD in FR1;
· TBD (Accordingly RAN5 will change test cases to allow transparent TxD)
· From Rel-16 and beyond, SA UE declaring PC2 HPUE shall have 26dBm MOP for both 1TX port transmission and 2TX UL-MIMO (if supported)
· For UE with 23dBm+23dBm PA architecture, transparent TxD shall be used to have 26dBm MOP for 1TX port transmission. 
· TBD how the requirements will be specified
· Conclusion of Rel-16 discussion will have no impact on Rel-15
· TBD how to capture the requirements for different UEs
· Clarification on Transparent TxD
· Scenario-1: 
· NW use DCI format 0_0 to schedule PUSCH for 1layer 1Tx antenna port transmission, or
· NW configured 1 SRS port in one SRS resource and use DCI format 0_1 to schedule codebook-based PUSCH transmission PUSCH with precoder [1] for 1layer 1Tx antenna port transmission.
· Transparent TxD shall be allowed in Scenario-1;
· If transparent TxD is used in Scenario-1:
· Transmission come out from two antenna connectors;
· FFS measurement configuration for transparent TxD transmission, e.g., 
· the way to adjustment of relative phase coherence between TX branches;
· the way to derive verdicts under the condition in which the active antennas are unknown;
· the way to derive EVM measurement results after measuring per antenna connector;
· etc.
· Scenario-2: 
· UE supports 2 SRS ports;
· NW configured 2 SRS ports in one SRS resource;
· NW use DCI format 0_1 to schedule codebook-based PUSCH transmission with precoder [1 0] or [0 1] in 1layer 2Tx precoder codebook, which corresponding to 2 SRS ports in the SRS resource 
· The scheduled precoder [1 0] or [0 1] in Scenario-2 is not regarded as “transparent TxD” for two antenna connector implementation.
· In Scenario-2, can “transparent TxD” be applied to non-zero power 1 TX in precoder [1 0] or [0 1]? 
· Option-1: No.  
· Option-2: Yes
· Scenario-3: 
· UE supports 2 SRS ports;
· NW configured 2 SRS ports in one SRS resource;
· NW use DCI format 0_1 to schedule codebook-based PUSCH transmission with precoder [1 1] in 1layer 2Tx precoder codebook, which corresponding to 2 SRS ports in the SRS resource. 
· The scheduled precoder [1 1] in Scenario-3 is not regarded as “transparent TxD”. 
· New Power Class Capability
· No need to introduce a new power-class capability because power class declaration should be applied to all transmission modes from Rel-16.
· General Scope and Assumption for UL Power Transmission (ULFPTx)
· In Rel-16 eMIMO, FFS how to introduce UE RF requirement for ULFPTx feature in FR2:
· Companies are encouraged to bring CR to introduce UE RF requirement for ULFPTx feature in RAN4 May meeting. 
· In which specification clause to capture MOP requirement for ULFPTx:
· MOP requirement for ULFPTx with 2 TX ports configured for FR1 should be specified in Section 6.2D;
· Test Configuration and Requirement Applicability for ULFPTx
· For Mode 1 UE ULFPTx feature, the following applicability rule should be followed: 
· Mode 1 UE shall support TPMI [1 1] with full power transmission when Rel-16 ULFPTx Mode 1 is configured. 
· For Mode 2 UE with 1 port configuration, no new ULFPTx MOP requirement is needed to be introduced in clause 6.2D.
· ULFPTx MOP requirement in this case can be guaranteed by MOP requirement for fallback DCI as captured in general requirement in clause 6.2
· For Mode 0 UE (“the other mode”) with 2 ports configuration:
· RAN4 core requirement is defined based on all supported full power TPMIs, and it is up to RAN5 to select test configuration to perform test.
· For Mode 0 UE (“the other mode”) with 1 port configuration, no new ULFPTx MOP requirement is needed to be introduced in clause 6.2D.
· ULFPTx MOP requirement in this case can be guaranteed by MOP requirement for fallback DCI as captured in general requirement in clause 6.2



In this contribution, we would like to present our views on completion related issues on Rel-16 eMIMO uplink full power transmission feature. 

2 ULFPTx Feature in FR2
Based on previous RAN4 discussion, some companies still see the necessity of introducing FR2 ULFPTX requirement, while down-scoping by only considering FR1 is not agreed in previous meeting. It was observed that ULFPTX feature’s potential benefits to FR2 UE implementation are in terms of following two ways: 
Benefit-(1) Some FR2 UE support 2 TX ports for H/V polarized or spatial UL-MIMO could not support coherent UL transmission, Rel-16 ULTPTx feature make TPMI2 (in layer-1 and 2TX codebook-based UL-MIMO) usable which is not in Rel-15 UE behavior; 
Benefit-(2) With UE’s indicated support of Mode-2 and/or the other mode Rel-16 ULFPTx feature, full power transmission is possible with the UE-capable full-power transmission codebook for TPMI0 and/or TPMI1 (in layer-1 and 2TX codebook-based UL-MIMO), which is not in Rel-15 UE behavior. 
If we investigate into details of the above two potential benefits similar to FR1, we still have to take into account following framework of FR2 UE requirement’s difference from FR1: 
    - Only lower limit is introduced for FR2 peak EIRP and spherical coverage, which is different from FR1 MOP requirement. 

Taken the above factors into account, and considering ULFPTx-capable UE should also achieve the power class required minimum peak EIRP and spherical coverage requirement if ULFPTx in PUSCH-Config is not provided, we can reach the following observation: 
Observation 1: If Rel-15 peak EIRP and spherical coverage requirement has already been verified, 
- For ULFPTx Mode-1 capable UE, TPMI2 (in layer-1 and 2TX codebook) become usable for non-coherent UL TX UE, which could be used to achieve maximum output power.   
- For ULFPTx Mode-2 and the other mode capable UE, the UE-capable full-power transmission codebook for TPMI0 and/or TPMI1 (in layer-1 and 2TX codebook) become usable to achieve maximum output power.   
Proposal 1: RAN4 should allow ULFPTX feature to be used in FR2. 
3 ULFPTx Mode-1 UE behavior 
Based on previous agreement, “For Mode 1 UE, only DFT-s-OFDM waveform need to be verified if Rel-15 UL-MIMO rank2 is supported and verified.” As specified in TS38.212, RAN1 introduce the new UE behaviour for Mode 1 UE (i.e., adding 1 layer TPMI=2) only for nonCoherent UL-MIMO UE, as below: 
	Table 7.3.1.1.2-5A: Precoding information and number of layers, for 2 antenna ports, if transform precoder is enabled and ULFPTxModes=Mode1, or if transform precoder is disabled, maxRank = 1, and ULFPTxModes=Mode1
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2

	3
	Reserved






Observation 2: For the codebook for ULFPTxModes=Mode1, only “codebookSubset= nonCoherent” is expected for the PUSCH configuration. 

4 UE Feature List 
Based on the following agreement achieved in last meeting, 
	· New Power Class Capability
· No need to introduce a new power-class capability because power class declaration should be applied to all transmission modes from Rel-16.


From RAN4 perspective, there is not of necessity to introduce new UE feature for ULFPTx to differentiate UE’s PC capability for different transmission mode. 
Observation 3: From RAN4 perspective, there is not of necessity to introduce new UE feature for ULFPTx to differentiate UE’s PC capability for different transmission mode.
Proposal 2: RAN4 don’t need to introduce additional UE feature for eMIMO ULFPTx, with the fact that necessary UE feature has already been introduced by RAN1.   

2 Conclusion
In this paper, we provided our views on completion related issues on Rel-16 eMIMO uplink full power transmission feature, with following observations and proposals: 
Observation 1: If Rel-15 peak EIRP and spherical coverage requirement has already been verified, 
- For ULFPTx Mode-1 capable UE, TPMI2 (in layer-1 and 2TX codebook) become usable for non-coherent UL TX UE, which could be used to achieve maximum output power.   
- For ULFPTx Mode-2 and the other mode capable UE, the UE-capable full-power transmission codebook for TPMI0 and/or TPMI1 (in layer-1 and 2TX codebook) become usable to achieve maximum output power.   
Proposal 1: RAN4 should allow ULFPTX feature to be used in FR2. 
Observation 3: From RAN4 perspective, there is not of necessity to introduce new UE feature for ULFPTx to differentiate UE’s PC capability for different transmission mode.
Proposal 2: RAN4 don’t need to introduce additional UE feature for eMIMO ULFPTx, with the fact that necessary UE feature has already been introduced by RAN1.   
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