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Introduction
UE full Tx power transmission was discussed in RAN4#94. Although a WF was approved, but most of the listed subtopics have left open with some options to be further discussed. In this contribution, we present our view on open topics. 
Discussion
In the following discussion, we discuss each subtopic with open issues one by one in the order in the WF.
Sub-topic 2-1: General Scope and Assumption in Rel-16 eMIMO· [bookmark: _Hlk37077313]Sub-topic 2-1: General Scope and Assumption in Rel-16 eMIMO
· Issue 2-1-1: General Assumption for UE Supported Mode
· UE’s support of full power transmission feature’s mode shall follow RAN1 and RAN2 design;
· If UE claim its support of a mode (from mode-1, mode-2 and the other mode), corresponding performance requirement shall be tested. 
· Issue 2-1-2: Down-scoping by only considering UE supporting 2 TX ports
· RAN4 only specify requirement for UE supporting 2TX ports. 
· Issue 2-1-3: Down-scoping by only considering FR1
· At least define UE RF requirement for FR1;
· FFS for FR2. 
· Issue 2-1-4: Down-scoping on possible physical implementation for Mode-0, 1, and 2
· FFS UE is not assumed to have 20dBm PA implementation on any single TX antenna connector.  
· Issue 2-1-5: Clarification on appropriate chapter for full power transmission MOP tests (for FR1)
· Keep Section 6.2 in TS38.101-1 only for single port.  
· FFS UE fallback behaviour for single port transmission, and how to capture the requirement (if any) in the specification.
· MOP requirement for full power transmission with 2 TX ports configured for FR1 shall be captured 
· Option-1:  in Section 6.2D
· Option-2:  in new section.
· Issue 2-1-6 UE behavior for fallback DCI (DCI_0_0) 
· Option 1: Antenna virtualization shall be allowed
· Option 2: Antenna virtualization is not allowed for fallback DCI 



Issue 2-1-3: Down-scoping by only considering FR1

In FR2 specification 38.101-2, UE maximum output power (Clause 6.2.1), UE maximum output power for CA (6.2A.1), and UE maximum output power for UL-MIMO (Clause 6.2D.1) have exactly the same requirements, including minimum peak EIRP and spherical coverage. It implies that for single carrier and CA transmission modes (both are non UL-MIMO), the full transmission powers have factored in the polarization gain from two ports. UE is assumed to transmit on both ports, so full power is achieved. That is why there is no difference in maximum output power requirements in UL-MIMO and non UL-MIMO mode.

Observation 1: Rank=1 full power transmission has been specified in 38.101-2.

Proposal 1: FR2 is out of scope.

Issue 2-1-4: Down-scoping on possible physical implementation for Mode-0, 1, and 2
FFS UE is not assumed to have 20dBm PA implementation on any single TX antenna connector

Since UL-MIMO PC3 has been defined since Rel-11 and requirements on UL-MIMO has been defined without any assumption to have 20dBm PA on any single Tx antenna connector. Whether 20dBm + 20dBm -> 23dBm or 23dBm + 23dBm -> 23dBm is up to UE implementation. Requirements has been transparent to single PA regardless of 20dBm or 23dBm implementation. We don’t think there is a need to have 20dBm PA assumption for full Tx power transmission.

Proposal 2: UE is not assumed to have 20dBm PA implementation on any single TX antenna connector.

Issue 2-1-5: Clarification on appropriate chapter for full power transmission MOP tests (for FR1)
· Keep Section 6.2 in TS38.101-1 only for single port.  
· FFS UE fallback behaviour for single port transmission, and how to capture the requirement (if any) in the specification.
· MOP requirement for full power transmission with 2 TX ports configured for FR1 shall be captured 
· Option-1:  in Section 6.2D
· Option-2:  in new section.

For MOP for full power transmission and UE fallback behavior for single port transmission, it is better to capture in section 6.2D since it is based on UL-MIMO architecture and most of requirements for UL-MIMO can be reused.

Proposal 3: Section 6.2D is preferred. If new section is introduced, only new requirements should be defined.

Issue 2-1-6 UE behavior for fallback DCI (DCI_0_0) 
· Option 1: Antenna virtualization shall be allowed
· Option 2: Antenna virtualization is not allowed for fallback DCI 
· Option 3: UE behaviour for fallback DCI is not needed to be discussed.

Full Tx power transmission modes (1,2, and “other”) have captured all possible rank=1 full power transmission architecture/implementations including the so called ‘antenna virtualization’ which is not an official term. We don’t think the term ‘Antenna virtualization’ is needed. The UE behavior for fallback DCI (0_0) is determined by supported rank=1 Tx full power transmission modes. 

Proposal 4: The UE behavior for fallback DCI (0_0) is determined by rank=1 Tx full power transmission modes UE supported; it is up to UE capability.
 Sub-topic 2-2: Test Configuration and Requirement Applicability for Full Power Transmission MOP Test
· [bookmark: _Hlk37086011]Sub-topic 2-2: Test Configuration and Requirement Applicability for Full Power Transmission MOP Test
· Issue 2-2-1: For Mode 1 UE,
· Only DFT-s-OFDM waveform need to be verified if Rel-15 UL-MIMO rank2 is supported and verified.
· Issue 2-2-2: For Mode 2 UE with 2 ports configuration
· RAN4 core requirement is defined based on full power TPMI(s) UE support;
· It is up to RAN5 to select test configuration to perform test. 
· Issue 2-2-3: For Mode 2 UE with 1 port configuration
· Option-1: no need to test
· Option-2: Full power transmission with 2 TX antenna connectors should be verified (sum over two antenna connectors), i.e., either UE with antenna virtualization (23+23dBm) or UE with full rated PA (26dBm) is allowed.
· Issue 2-2-4: For Mode 0 UE (“the other mode”) with 2 ports configuration
· Option-1: All supported full power TPMIs are tested
· Option-2: Select only one of full power TPMI(s) for test
· Option-3: 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. 




Issue 2-2-3: For Mode 2 UE with 1 port configuration
· Option-1: no need to test
· Option-2: Full power transmission with 2 TX antenna connectors should be verified (sum over two antenna connectors), i.e., either UE with antenna virtualization (23+23dBm) or UE with full rated PA (26dBm) is allowed.

For UE supporting mode 2, that means UE has full rated PA + non full rated PA (RAN4 agreed to assume two Tx ports). With 1 port configuration to deliver full Tx power, UE should use full rated PA. 23dBm+23dBm in the example is not a reference architecture for mode 2, instead, it is mode 1 reference architecture. If UE supports both mode 1 and mode 2, then 23dBm + 23dBm should be supported by mode 1. 

Proposal 5: full power transmission with 2 Tx antenna connectors should be verified under mode 1 configuration, not mode 2. 


Issue 2-2-4: For Mode 0 UE (“the other mode”) with 2 ports configuration
· Option-1: All supported full power TPMIs are tested
· Option-2: Select only one of full power TPMI(s) for test
· Option-3: 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. 

Option 1 and 3 from RAN4 perspective are the same. RAN4 specifications define requirements on all supported ports. RAN4 should not specify which one of full power TPMIs for test.

Proposal 6: Both Option 3 and 1. Option 3 is preferred.
 Sub-topic 2-4: UE Power Class Capability· [bookmark: _Hlk37152300]Sub-topic 2-4: UE Power Class Capability
· Issue 2-4-1: New power class capability
· FFS new power class capability for full power transmission,
· Option-1: adding a new power-class capability for two-layer transmissions per NR band (Rel-16)
· Option-2: New power class capability can be defined for a UE transmitting over multiple antennae per NR band. The new power class will be determined as the sum of power on all antennae.
· Option-3: add new power class but how to add depends on the outcome of “EN-DC power class and UL MIMO clarifications” topic in agenda 6.5.4.1
· Option-4: No need to introduce new power class



Facing the situation that Rel-15 power class capability/signalling does not well cover all SA (single port, UL-MIMO), NSA (EN-DC, NR-DC, etc) use cases, RAN4 should address the issue by considering all use cases without leaving any ambiguity in power class capability.

Proposal 7: Option-3: add new power class but how to add depends on the outcome of “EN-DC power class and UL MIMO clarifications” topic in agenda 6.5.4.1

Conclusion
In this contribution, we provide our views on the open issues listed in the WF [1], the conclusion is summary in the proposals below. · [bookmark: _Hlk37076635]Sub-topic 2-1: General Scope and Assumption in Rel-16 eMIMO
· Issue 2-1-3: Down-scoping by only considering FR1
· At least define UE RF requirement for FR1;
· FFS for FR2. 
Observation 1: Rank=1 full power transmission has been specified in 38.101-2.
Proposal 1:  FR2 is out of scope
· Issue 2-1-4: Down-scoping on possible physical implementation for Mode-0, 1, and 2
· FFS UE is not assumed to have 20dBm PA implementation on any single TX antenna connector.  
Proposal 2: UE is not assumed to have 20dBm PA implementation on any single TX antenna connector.
· Issue 2-1-5: Clarification on appropriate chapter for full power transmission MOP tests (for FR1)
· Keep Section 6.2 in TS38.101-1 only for single port.  
· FFS UE fallback behaviour for single port transmission, and how to capture the requirement (if any) in the specification.
· MOP requirement for full power transmission with 2 TX ports configured for FR1 shall be captured 
· Option-1:  in Section 6.2D
· Option-2:  in new section.
Proposal 3: Section 6.2D is preferred. If new section is introduced, only new requirements should be defined.

· Issue 2-1-6 UE behavior for fallback DCI (DCI_0_0) 
· Option 1: Antenna virtualization shall be allowed
· Option 2: Antenna virtualization is not allowed for fallback DCI 
· Option 3: UE behaviour for fallback DCI is not needed to be discussed.
[bookmark: _GoBack]Proposal 4: The UE behavior for fallback DCI (0_0) is determined by rank=1 Tx full power transmission modes UE supported; it is up to UE capability.


· [bookmark: _Hlk37086045]Sub-topic 2-2: Test Configuration and Requirement Applicability for Full Power Transmission MOP Test
· Issue 2-2-3: For Mode 2 UE with 1 port configuration
· Option-1: no need to test
· Option-2: Full power transmission with 2 TX antenna connectors should be verified (sum over two antenna connectors), i.e., either UE with antenna virtualization (23+23dBm) or UE with full rated PA (26dBm) is allowed.
Proposal 5: full power transmission with 2 Tx antenna connectors should be verified under mode 1 configuration, not mode 2. 
· Issue 2-2-4: For Mode 0 UE (“the other mode”) with 2 ports configuration
· Option-1: All supported full power TPMIs are tested
· Option-2: Select only one of full power TPMI(s) for test
· [bookmark: _Hlk37086070]Option-3: 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. 
Proposal 6: Both Option 3 and 1. Option 3 is preferred.
· [bookmark: _Hlk37152101]Sub-topic 2-4: UE Power Class Capability
· Issue 2-4-1: New power class capability
· FFS new power class capability for full power transmission,
· Option-1: adding a new power-class capability for two-layer transmissions per NR band (Rel-16)
· Option-2: New power class capability can be defined for a UE transmitting over multiple antennae per NR band. The new power class will be determined as the sum of power on all antennae.
· Option-3: add new power class but how to add depends on the outcome of “EN-DC power class and UL MIMO clarifications” topic in agenda 6.5.4.1
· Option-4: No need to introduce new power class
Proposal 7: Option-3: add new power class but how to add depends on the outcome of “EN-DC power class and UL MIMO clarifications” topic in agenda 6.5.4.1
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