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1. Overall Description:
R4-2009171 asks for RAN1’s view on two topics: methods for SRS port mapping in the context of transparent TxD and ULFPTx and on whether ULFPTx Mode 2 and the ‘other mode’ (that is, when ul-FullPowerTransmission in PUSCH-Config is set to fullpowerMode2 or fullpower, respectively) can be used for FR2.
SRS port mapping
According to 38.211 subclause 6.2, SRS and PUSCH map to ports 1000 and 1001, which is consistent with Method-1, since each SRS and PUSCH port is mapped to a distinct PA.  Method-2 maps a combination of PAs to ports 1000 and 1001.  In this case, the UE should virtualize SRS and PUSCH consistently regardless of the precoder and number of layers used in transmission.  For example, if the UE virtualizes port 1000 with PA1+PA2 and port 1001 with PA1-PA2, it should transmit consistently when TPMIs [1 0], [0 1], and [[1 0];[0 1]] are used.  When TPMI [1 0] is used in this case, gNB should receive according to PA1+PA2, and when [[1 0];[0 1]] is used, it should receive according to PA1+PA2 on the first layer and PA1-PA2 on the second layer.  With this two layer TPMI and virtualization, the layers y(0) and y(1) combine on the PAs such that PA1 will carry (y(0)+y(1)) whereas PA2 will carry (y(0)-y(1)).  Carrying two layers per PA can double PAPR, and so is not consistent with the ULFPTx or transparent TxD approaches targeting PA power reduction.  This PAPR degradation could be avoided by transmitting y(0) and y(1) on PA1 and PA2, respectively, for 2 layer transmission, and according to Method-2 for 1 layer transmission, but then SRS and PUSCH transmission would not be according to RAN1 specifications. 
By contrast, if Method-1 is used, when TPMI [0 1] or [1 0] used, gNB should receive according to PA1 or PA2, respectively.  When TPMI [[1 0];[0 1]] is used, the layers do not combine on the PAs; PA1 will carry y(0) and  PA2 will carry y(1), which does not impact PAPR, and can be used to facilitate ULFPTx or transparent TxD approaches targeting PA power reduction.
Response to question 1: Method-1 is feasible to transmit UL full power when ULFPTx and 2 port SRS are configured, while Method-2 is not feasible in UEs in order to facilitate PA power reduction.
Response to question 2: Method-1 can be used for any Rel-16 ULFPTx mode.

ULFPTx modes for FR2
RAN1 specifications do not restrict ULFPTx modes according to FR1 or FR2 operation, and RAN1 is not aware of limitations in FR2 operation that preclude the use of any full power mode.  It should be noted that UE capability for full power modes is indicated independently, and so UE implementations that support Mode 1 are also free to support the other two ULFPTx modes.  Furthermore, Mode 2 full power indication is according to either or both of SRI and TPMI for Mode 2, so UE implementations that virtualize and/or have increased PA power per Tx chain to deliver full power should be taken into account. 
Response to question 3:  All Rel-16 ULFPTx modes are feasible for FR2 UEs from RAN1’s perspective.

[bookmark: _GoBack]2. Actions:
To RAN4:
ACTION: 	RAN1 respectfully requests that RAN4 take into account the responses provided for development of RAN4 specifications.
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