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Introduction
There options were discussed in last meeting for ULFPTx requirements and TxD in the WF [1].
This contribution provides our further consideration based on the options.
Discussion
The three options are listed below to facilitate the discussion:
Option 1 (Nokia R4-2200483):
	If UE not indicating Tx diversity [15, TS 38.306] is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling with the following exceptions: for UEs being configured with ul-FullPwrMode1-r16, the requirements in clause 6.2G for the power class indicated by the ue-PowerClass apply


The supposed implementation for option 1 is:
	Single antenna-port Requirements applicability
	ul-FullPwrMode1-r16
(Mode-1)
	ul-FullPwrMode2-SRSConfig-diffNumSRSPorts-r16 
(Mode-2 Mechanism 1)
	ul-FullPwrMode2-TPMIGroup-r16
(Mode-2 Mechanism 2)
	ul-FullPwrMode-r16
(Mode 0)
	No ULFPTx

	txDiversity-r16
	Dual Tx
(Exception in Alt.1)
	N/A if single antenna-port PUSCH etc.. is considered as exception of requirements in Table 6.2D.1-3

Dual Tx (Exception is allowed) if single antenna-port PUSCH etc.. is considered as exception of all the requirements for Rel-16 UL MIMO
	N/A
(Given that TxD is half rated declared PC PA x 2, this will in principle not happen)
	N/A
(Given that TxD is half rated declared PC PA x 2, this will in principle not happen)
	Dual Tx

	No TxD indication
	Dual Tx
(Exception in Alt.1)
	Single Tx
	Single Tx
	Single Tx
	Single Tx



Option 2 (Ericsson R4-2200862):
	If the UE not indicating Tx diversity [xx, TS 38.306] is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1 apply for at least one antenna connector for the power class as indicated by the ue-PowerClass field in capability signalling with the following exceptions: for UEs indicating [txDiversity-r16] or ul-FullPwrMode1-r16, the requirements in clause 6.2G for the power class indicated by the ue-PowerClass.


The supposed implementation for option 2 is:
	Single antenna-port Requirements applicability
	ul-FullPwrMode1-r16
(Mode-1)
	ul-FullPwrMode2-SRSConfig-diffNumSRSPorts-r16 
(Mode-2 Mechanism 1)
	ul-FullPwrMode2-TPMIGroup-r16
(Mode-2 Mechanism 2)
	ul-FullPwrMode-r16
(Mode 0)
	No ULFPTx

	txDiversity-r16
	Dual Tx
(Exception in Alt.2)
	Dual Tx
(Exception in Alt.2)
	Dual Tx
(Exception in Alt.2)

	Dual Tx
(Exception in Alt.2)

	Dual Tx

	No TxD indication
	Dual Tx
(Exception in Alt.2)
	Single Tx
	Single Tx
	Single Tx
	Single Tx



Option 3 (Samsung R4-2201762):
	If UE not indicating Tx diversity [xx15, TS 38.306] is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling. If UE indicating Tx diversity [15, TS 38.306] is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2G.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling.


The supposed implementation for option 3 is:
	Single antenna-port Requirements applicability
	ul-FullPwrMode1-r16
(Mode-1)
	ul-FullPwrMode2-SRSConfig-diffNumSRSPorts-r16 
(Mode-2 Mechanism 1)
	ul-FullPwrMode2-TPMIGroup-r16
(Mode-2 Mechanism 2)
	ul-FullPwrMode-r16
(Mode 0)
	No ULFPTx

	txDiversity-r16
	Dual Tx
	Dual Tx
	Dual Tx
	Dual Tx
	Dual Tx

	No TxD indication
	Single Tx
	Single Tx
	Single Tx
	Single Tx
	Single Tx



The main point is whether we need to couple ULFPTx with TxD for the applicable requirements. From the RAN1 reply LS in [2], clearly it clarified that TxD can be implemented for both ULFPTx mode-1 and mode-2. In other words, there is no one-to-one mapping relationship for the UE implementation architectures with the ULFPTx modes. Even though, it could have typical implementation for the different modes, but the specifications in RAN4 and RAN1 should be consistent. We disagree to brake the consistency between RAN1 and RAN4 specifications for any reason. 
Observation 1: There is no one-to-one mapping relationship between the UE implementation architectures and the ULFPTx modes according to RAN1 confirmation.
We understand the concern from companies is that to avoid using TxD indication as mechanism to internally relax the applicable requirements. But for option 1 and option 2, now ULFPTx mode 1 becomes the exception case. If in case a UE implemented with 23+26 cannot fulfill the single Tx requirement, can we exclude the UE to indicate mode 1 to use the relaxed requirement? Note that the requirement is also applied for DCI format 0_0. On the other hand, for option 1 and option 2 they both have the case for ULFPTx mode 1 w/o TxD indication. If we think the typical implementation for mode 1 is 23+23, since ULFPTx is optional capability, is that possible for such implication supporting ULFPTx mode 1 but not indicating TxD? Unless the implementation for such case is implemented with 23+26, but then it break the basic implementation assumption for alt1 and alt 2. Using ULFPTx mode 1 as exception indication would be more mess for the applicable requirements. 
Observation 2: Using ULFPTx mode 1 as exception indication would have the same issue as TxD for the concern if valid for using the relaxed requirements, and it causes more ambiguous situation.
Actually we don’t think such concern is a valid one, and we also doubt the UE will intentionally use relaxed requirements to indicate TxD or ULFPTx mode 1 for an obviously costly implementation. As we already have the agreement that “only UE supporting 23+23 for PC2 and UE supporting 26+26 for PC1.5 are allowed to report TxD” in WF [3], to break the deadlock and move forward, we propose to add a note in the specification. 
Among these three options, we think option 3 can reflect the consistency among WGs and the real implementation based on previous RAN4 agreements. Thus the additional Note is based on option 3. 
	If UE not indicating Tx diversity [xx15, TS 38.306] is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling. If UE indicating Tx diversity [15, TS 38.306] is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2G.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling.
NOTE: For PC2 and PC1.5, only UE supporting implementation with 23dBm+23dBm for PC2 and 26dBm+26dBm for PC1.5 are allowed to indicate TxD.



Proposal 1: It is proposed to distinguish the applicable requirements for 2Tx implementation just based on TxD indication, and additional note is added in the specification to reflect the agreed UE implementation assumption for TxD.
Conclusion
This contribution provides our view on ULFPTx and applicable MPR requirements for different PA configurations. 
Observation 1: There is no one-to-one mapping relationship between the UE implementation architectures and the ULFPTx modes according to RAN1 confirmation.
Observation 2: Using ULFPTx mode 1 as exception indication would have the same issue as TxD for the concern if valid for using the relaxed requirements, and it causes more ambiguous situation.
Proposal 1: It is proposed to distinguish the applicable requirements for 2Tx implementation just based on TxD indication, and additional note is added in the specification to reflect the agreed UE implementation assumption for TxD.
	If UE not indicating Tx diversity [xx15, TS 38.306] is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling. If UE indicating Tx diversity [15, TS 38.306] is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2G.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling.
NOTE: For PC2 and PC1.5, only UE supporting implementation with 23dBm+23dBm for PC2 and 26dBm+26dBm for PC1.5 are allowed to indicate TxD.
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