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Introduction
In the RAN94-e [1] as WF was agreed on several aspects of full power UL MIMO. This paper presents proposals on what aspects of the WF should be adopted in the final adoption of this feature. 
Discussion
The following is a discussion of the WF that was agreed in RAN4#94-e[3]. 
For issue [2-1-1] our opinion is that a UE should be tested in all the modes it supports. For example, if a UE can support either mode1, mode 2 or both it should be tested for all supported modes. Testing only certain modes may lead to operational failures where a UE claims to support a mode but fails to meet the required specifications.
Proposal 1: UE should be tested in all modes it supports
For issue [2-1-3] TX full power capability should be developed for both FR1 and FR2 and its use should not be limited to FR1.There are certain applications in FR2 which may choose to simultaneously transmit on 2 TX chains [2]. Down-scoping exclusively to FR1 would prevent FR2 UEs from using this framework.
Proposal 2: Tx full power capability should be developed for both FR1 and FR2
[bookmark: _Hlk37417588]For issue [2-1-4] Modes 0, 1 and 2 should all be retained as possible modes of operation and there should be no down scoping of this feature. To obtain the true benefit of this feature all modes should be made applicable to as many power classes as possible and not be restricted to only PC2 and PC3. Currently due to a lack of a full power PA that can achieve 23dBm, the 20Bm + 20dBm feature is being studied for use with TX diversity in NR-u applications. As it is difficult to foresee all UE operational scenarios all 3 modes should be retained and applied to the widest possible number of power classes.  
Proposal 3: Modes 0, 1 and 2 should be retained as possible modes of operation
Proposal 4: Modes 0, 1 and 2 should be considered for all power classes
In [3] for issue [2-3-2] it was agreed that unwanted emissions will be tested as follows:
· The individual outputs of all transmitting antennas shall be summed across frequency and compliance to the SEM requirement should be verified.

In our opinion the above statement should be clarified as follows:
· [bookmark: _Hlk37417698]The individual emissions results from each antenna will be summed across frequency and verified to meet the SEM requirements. 

Proposal 5: Change emissions testing wording as follows:
· The individual emissions results from each antenna will be summed across frequency and verified to meet the SEM requirements. 

For issue [2-4-1] in our opinion there is currently some ambiguity regarding a UEs power class when transmitting over multiple antennas. A new power class determined as the sum of power on all antennae should remove this ambiguity by enabling a UE to have different power classes when transmitting on either a single and  multiple antennas. 

Proposal 6: UEs transmitting over multiple antenna shall have a new power class determined as the sum of the power on all antennae.
The agreements for Rel-16 UE behavior on fall back (DCI_0_0) (Issue 2-1-6) should be made after there is understanding on Rel-15 agreements, on this issue.  
[bookmark: _Hlk37418540]Proposal 7: Rel-16 fall back behaviour shall follow Rel-15 if virtualization is agreed and if not agreed for Rel-15, it is up to discussion.
The issues 2-2-3 in WF [3] about mode 2 with 1 port configuration. Our view on this is that issue 2-2-3 concerns the situation when UE is configured for two SRS ports but is assigned to TPMI [1 0] or [0 1] and reports support for full power on one or both. UE with PA capability 3 can support full power since it has one full power PA and therefore virtualization does not need to be considered for this case. UE with PA capability 2 would need to virtualize to achieve full power. The discussion on how to define RAN4 requirements for virtualization needs more discussion and should be aligned with requirements on general requirements for virtualization. Whether to define requirements for PA capability 2 with mode 2 within Rel-16 should be discussed based on feasible schedule for availability of the requirements. We have provided a companion paper which discusses requirements for virtualization [4].     
[bookmark: _Hlk37418564]Proposal 8: Decision if PA capability 2 for mode 2 is enabled should be based on availability of agreements for requirements for antenna virtualization

Conclusion
In this paper the following proposals are made:
[bookmark: _GoBack]Proposal 1: UE should be tested in all modes it supports
Proposal 2: Tx full power capability should be developed for both FR1 and FR2
Proposal 3: Modes 0, 1 and 2 should be retained as possible modes of operation
Proposal 4: Modes 0,1 and 2 should be considered for all power classes
Proposal 5: Change emissions testing wording as follows:
· The individual emissions results from each antenna will be summed across frequency and verified to meet the SEM requirements. 
Proposal 6: UEs transmitting over multiple antenna shall have a new power class determined as the sum of the power on all antennae.
Proposal 7: Rel-16 fall back behaviour shall follow Rel-15 if virtualization is agreed and if not agreed for Rel-15, it is up to discussion.
Proposal 8: Decision if PA capability 2 for mode 2 is enabled should be based on availability of agreements for requirements for antenna virtualization.
Reference
[1] R4-1916007, “WF on Full power transmission test cases”, RAN4#93, Reno, USA, Nov 2019
[2] R4-2002563, “Full power transmission and FR2” RAN4#94Bis-e, April 2020
[3] R4-2002801” WF on uplink full power transmission”, Vivo, Feb 24th -Mar 6th 2020
[4] R4-2003029, “Enabling TX diversity froe MIMO”, Qualcomm Incorporated, RAN4#94-e-Bis, April 2020

1

5

