3GPP TSG-RAN4 #95-e 							R4-2008048
May-June 2020

[bookmark: Source]Agenda item:	4.4.2.1
Source: 	Qualcomm Incorporated
Title: 	eMIMO FPTX Open items for FR1
Document for:	Approval
1.	Introduction
WF [1] was agreed but WF still leaves few items open and for debate in RAN4#95. This paper discusses those open items and proposes how to close those. 
2. 	Discussion on background and scope
2.1	General
Discussion in [2] explained some options on how to understand the requirements. As a result, in WF [1] agreement was to allow tx diversity, referring to scenario 1 in WF, but not mandate it. Further, it was agreed not to define a new power class capability. In WF, in a part with agreements on transparent tx diversity, it was also agreed that “For UE with 23dBm+23dBm PA architecture, transparent TxD shall be used to have 26dBm MOP for 1TX port transmission.” But then also it was agreed in same slide that “TBD its applicability for UEs supporting or not supporting full power transmission”.  The intention of the eMIMO Full output power WI was to enable UE’s with different PA implementations to produce full output power under two port configurations. This leaves a mild ambiguity on what are requirements for UE with PA capability 2. 
2.2	UE declaring Mode 1 support requirements with DCI 0_0 or single SRS port with DCI 0_1
If UE implements 2 x 23 dBm PA it has two options 1) If it declares PC3, it is mode 0 or same as Rel-15 behaviour. 2) If it declares PC2, it is mode 1. Tx diversity is allowed but not mandated. What are requirements for this UE when it is configured for single port transmissions?
Observation 1: WF did agree explicit requirements when UE is configured for single port transmissions for mode 1 UE when none of the PA’s have full power capability.
Simple solution would be to mandate UE to implement transparent tx diversity if UE does not have any full power PA’s by statement that UE has to be able to produce declared full power when configured for single SRS port. 
Proposal 1: UE is mandated to produce declared full port when it is configured for single SRS port. 
2.3	UE declaring Mode 2 support requirements with TPMI’s [1 0] and [0 1]
As in the previous sections, the WF in scenario 2 left an ambiguity if UE can implement tx diversity for mode 2 precoders [1 0] or [0 1]. The case where mode 2 and transparent TX would be needed are shown in Figure 1. UEs with none of the PA’s capable for full power transmission can declare support for full power with mode 1 and creating requirements for mode 2 with tx div would complicate the specification unnecessarily.
Proposal 2: Transparent tx diversity is not assumed to be activated when UE is configured for two SRS ports for FR1.   
In other words, the PA capability 2 should be precluded from mode 2.  
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  Figure 1. Mode 2 full power implementations requiring transparent TX diversity. Top right does not require tx div
With the proposals above all the open items regarding Full power transmission objectives are concluded. We have provided a draft CR to indicate how requirements can be written [4]. This CR does not include transparent tx diversity implementation into specification. 
Details about how to enable tx diversity are still open and need to be concluded separately. We have provided a discussion paper to contribute to the work [5] for tx diversity.  
Conclusion
We discussed the open items and found out that for FPULTX there are only few items open. We made one observation
Observation: WF did agree explicit requirements when UE is configured for single port transmissions for mode 1 UE when none of the PA’s have full power capability.
And made two proposals
Proposal 1: UE is mandated to produce declared full port when it is configured for single SRS port. 
Proposal 2: Transparent tx diversity is not assumed to be activated when UE is configured for two SRS ports for FR1.   
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