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1 Introduction
Full power transmission tests in eMIMO has been discussed in last meeting and WF [1] was agreed with following open issues.

	· 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.
· 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
· 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.


This paper further discusses on the remaining issues of eMIMO.
2 Discussion
2.1 UE behavior for DCI_0_0
DCI_0_0 behavior actually is not new for eMIMO, it has already been discussed in Rel-15 with corresponding requirements. For RAN4, the basic requirements are defined and tested, no matter UE support eMIMO or not. In Rel-15, some UEs may support antenna virtualization while others are not, similar situation in Rel-16.

Observation 1:   DCI_0_0 behavior already been discussed in Rel-15 and basic requirements are defined and tested in Rel-15.
If we look into the new features in Rel-16, for Mode 0 or Mode 2 UEs they can keep the same power class in both DCI_0_0 and eMIMO, while Mode 1 UE might have two kind of capabilities regarding support or not support antenna virtualization. These capabilities are new, however, implementations are same as Rel-15. Apparently, antenna virtualization is UE implementation specific and no harm is observed to support it by RAN4, thus shall be allowed.

Observation 2:   Antenna virtualization is UE implementation specific and no harm is observed to support it by RAN4, thus shall be allowed.
Proposal 1:        Implementing antenna virtualization is allowed.

2.2 New UE power class capability
In section 2.1, the antenna virtualization is proposed to be supported by RAN4. The following up issue could be how to differentiate UE power capability under single antenna port if mode 1 UE can choose to implement or not implement antenna virtualization, this issue has been discussed for a long time in Rel-15.

Observation 3:   There is power capability ambiguity under single antenna port mode, caused by optionally implement antenna virtualization as in Rel-15.

One choice is testing mode 1 UE only on one antenna connector regardless of antenna virtualization. However, this is applicable only from testing perspective, ambiguity still be there in real field.

To avoid the dilemma RAN4 has confronted in Rel-15. A new power class capability in addition to Rel-15 power class capability could be introduced to differentiate these UE implementations. Whether this new power class is introduced for single antenna port mode or UL MIMO mode depends on the outcome of Rel-15 power class clarification discussion.
Proposal 2:       Introducing a new power class capability in addition to Rel-15 power class capability to remove the power class ambiguity in single antenna port mode.

2.3 Mode 2 UE with 1 port configuration
Similar to the discussion in section 2.1, the 1 port configuration not matter with antenna virtualization or full rated PA, they are within Rel-15 scope and already been covered by Rel-15 tests. Keep in mind that the basic requirements will be tested no matter UE supports eMIMO or not. 

For the mode 2 UE, one full rated PA is implemented and already been checked under Rel-15 tests. There is no reason to retest the same thing due to support of eMIMO in Rel-16.
Observation 4:   No matter UE support eMIMO or not, the Rel-15 basic requirements will be tested, therefore double check the full rated PA performance is unnecessary.

Proposal 3:       No need to test 1 port configuration for mode 2 UE.

2.4 Mode 0 UE with 2 ports configuration
It is well understood that the mode 0 UE is very powerful by implementing two full rated PA. When it was configured with 2 ports, then all the TPMIs can achieve full power transmission. If we want to verify UE performance under all the scenarios then maybe all the TPMIs need to be checked, however, testing time is increased largely. Then, maybe from RAN4 perspective, the requirements can support all the TPMIs and leave the testing details including how to choose TPMI to RAN5 is a good choice.
Proposal 4:       Requirements are defined for all the TPMIs and leave the chosen of testing TPMI to RAN5.

3 Conclusion
UE behavior for DCI_0_0
Observation 1:   DCI_0_0 behavior already been discussed in Rel-15 and basic requirements are defined and tested in Rel-15.
Observation 2:   Antenna virtualization is UE implementation specific and no harm is observed to support it by RAN4, thus shall be allowed.
Proposal 1:        Implementing antenna virtualization is allowed.

New UE power class capability
Observation 3:   There is power capability ambiguity under single antenna port mode, caused by optionally implement antenna virtualization as in Rel-15.

Proposal 2:       Introducing a new power class capability in addition to Rel-15 power class capability to remove the power class ambiguity in single antenna port mode.

Mode 2 UE with 1 port configuration
Observation 4:   No matter UE support eMIMO or not, the Rel-15 basic requirements will be tested, therefore double check the full rated PA performance is unnecessary.

Proposal 3:       No need to test 1 port configuration for mode 2 UE.

Mode 0 UE with 2 ports configuration
Proposal 4:       Requirements are defined for all the TPMIs and leave the chosen of testing TPMI to RAN5.
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