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1. Overall Description:
In RAN4 study of ULFPTx under eMIMO WI [1], enabling transparent Tx diversity (TxD) was agreed at least from Rel-16, and the applicability of transparent TxD is NOT related to UE supporting or not supporting Rel-16 ULFPTx. Two possible cases were identified in RAN4 to use transparent TxD to achieve the required transmission power, i.e. for a FR1 UE having two TX branches/antennae,
· First case: Transparent TxD for UE configured with single SRS port (either with DCI_0_0 or single SRS port with DCI_0_1);
· Second case: Transparent TxD for UE configured with 2 SRS ports (FFS whether TxD is feasible in this case).
For the second case, two possible methods to transmit a multi-port SRS resource (i.e. 2Tx ports) with two PAs (PA1 and PA2) were considered, i.e. 
· Method-1: SRS port-1 maps to PA1, SRS port-2 maps to PA2
· Method-2: SRS port-1 maps to PA1+PA2, SRS port-2 maps to PA1+PA2

RAN1 would like to provide replies on the following questions from RAN4 in [1]:

	Question 1: Whether the two mentioned methods are both feasible to transmit the full output power?
Question 2: If answer is yes, which ULFPTx modes can be supported for these two methods?
Question 3: Whether the ULFPTx mode-2 and the other ULPFTx mode are feasible for FR2 UE?



Reply to Question 1: Method 1 is feasible for all ULFPTx modes (subject to UE capability and PA architectures). Method 2 on the other hand can be feasible but not for all ULFPTx modes (cf. reply to Question 2 below). In addition, Method 1 is simpler of the two methods since it doesn’t rely on virtualizing (combing) multiple PAs.

Reply to Question 2: 
· Method 1: all ULFPTx modes can be supported depending on UE PA architecture. 
· Mode 0 can be supported if each PA is full-rated.
· Mode 1 can be supported since full power can be achieved with TPMI = 2, i.e., [1 1]/sqrt(2).
· Mode 2 can be supported if at least one PA is full-rated and the UE reports at least one full power TPMI (0 or 1), or the UE can be configured with a SRS resource with 1 port.  
· Method 2 
· Mode 0 can be supported if each SRS port can achieve full power.
· Mode 1: not usable, since if it is used, then both SRS ports (i.e. TPMI = 0,1) can achieve full power, which contradicts the fact that only TPMI = 2, i.e., [1 1]/sqrt(2) can achieve full power for mode 1.
· Mode 2:
· For a SRS resource with 1 port, full power can be supported.
· For a SRS resource with 2 ports, full power can be supported for the full power TPMI(s) reported by the UE.
In short, Method 1 can support all modes and Method 2 can support mode 0 and 2 but not mode 1.

Reply to Question 3: Considering that mode 1 for FR2 UE has been confirmed to be feasible, there is no technical reason behind not allowing (or declaring infeasible) mode 0 or mode 2 in FR2, i.e., if a FR2 UE is allowed to support mode 1, then another FR2 UE, if it can, should be allowed to support mode 0 or mode 2. Hence, all modes should be feasible for FR2.

2. Actions:
To RAN4
ACTION: 	RAN1 respectfully asks RAN4 to take the above information into account in their further work

3. Date of Next Meetings:
TSG RAN1 Meeting #103	-e	26th October – 13th November 2020			Online.
TSG RAN1 Meeting #104 	1st – 5th March 2021					Athens, GR.
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