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1 Introduction
WF on Tx full power transmission test cases was agreed in [1]. This contribution provides further consideration based on the latest RAN1 progress and the agreements in the WF.
2 Discussion
The main content of the WF is listed as below:

· Test configurations introduced based on supported mode
· Current assumption is UE can only support one mode. This could also be updated based on RAN1 progress
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Note 1: No need to be tested if Rel-15 UL-MIMO rank2 is supported and verified.

Note 2: Random selection of one TPMI is considered to limit the test case number.

Note 3: All the full power TPMiI(s), typically one should be tested.

[Note 4: This only applies to Mode 2 thus cannot be used for other modes. In addition, if Rel-15
introduced similar case, this tentative point would be totally unnecessary.]





· At least introduce MOP requirements for Full Tx Power feature in Rel-16 eMIMO.
· Study whether other cases, such as emission requirements should be verified or not.
Meanwhile, RAN1 also had some agreements on RRC parameters. 
	Parameter Name
	(New) values
	New R16 vs extension of R15
	Per (UE, cell, TRP, …)
	Broadcast/dedicated
	Description
	Configuration restriction (if any)

	ULFPTx
	{enabled}
	new R16
	per CC or UL BWP

(TBD in RAN1#99)
	dedicated 
	gNB configures UE to support UL full power transmission
	

	ULFPTxModes 
	{Mode1, Mode2}
	New R16
	per CC or UL BWP (TBD in RAN1#99)
	dedicated 
	gNB configures UE to support UL full power transmission with Mode1 or Mode2. Note 1: whether this can be combined in ULFPTx or not is up to RAN2. Note 2: if ULFPTx is configured while ULFPTxModes is not configured, UE delivers full power in another operation mode other than mode 1 and mode 2.
	If UE only supports Mode 1 gNB cannot configure this UE to operate in Mode 2, if UE only supports Mode 2 gNB cannot configure this UE to operate in Mode 1


Based on the RAN1 agreement, the network will check if the UE supports full power transmission, and then to check whether UE supports Mode 1 or Mode 2 or none of them. 
As we discussed in [2], the full power transmission capability as well as Mode 1 and Mode 2 can be mapped to different UE implementation architectures, however, the architecture itself is not considered as UE capability according to RAN1 discussion.
1) UE indicates Mode 1, which means new TPMI=2 is supported by the UE with non-coherent transmission. For Mode 1, UE implementation can be mapped to all possible PA architectures. 
2) UE indicates Mode 2 together with TPMI precoder, i.e. TPMI=0 and/or TPMI=1; for this kind of UE, For Mode 2, UE implementation can also be mapped to PA architectures that at least for 1Tx can support full power transmission.
If UE indicates Mode 2 with 1 antenna port, it actually falls back to Rel-15 case, i.e. supporting full power transmission with 1Tx or 2Tx is up to UE implementation. 

3) Neither Mode 1 nor Mode 2 is indicated by the UE, but TPMIs for full power transmission are reported, i.e. “Power scaling factor is equal to 1 for the reported TPMI precoders that supports full power Tx”. For this kind of UE, it can be mapped to PA architecture 1, i.e. both PAs have the full power transmission capability. 
For all these full power transmission modes and possible UE implementation architectures, except for the so called “the other mode”, it would be difficult to distinguish how the UE is implemented. Thus for some modes, especially for single antenna port, how to realize the full power transmission is up to UE implementation. For simplicity, we prefer to only considering the 2-ports cases. Test configurations identified in last meeting can be left for RAN5 for further check and the main target in RAN4 is to define corresponding RF core requirements.

In our view, all full power transmission modes should be reflected in the specification, in other words, MOP requirements shall be defined for all these modes. As for other requirements, since the objective in the WI is to verify full power transmission capability and other requirements can be verified via existing MIMO requirements, there is no need to further define or test other requirements for UE supporting UL MIMO full power transmission.  
3 Conclusion
Some further considerations on full power transmission are provided in the contribution. 
Proposal 1: Test configurations can be further checked by RAN5 based on existing agreements reached in RAN4.
Proposal 2: The verification of full power transmission is focused on two ports cases.

Proposal 3: MOP is defined for all full power transmission modes.

Proposal 4: Except for MOP, no other requirements need to be defined for UE supporting UL MIMO full power transmission.   
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