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1. Introduction
In RAN Plenary #92-e, RAN plenary approve the new work item on “UE RF requirements for Transparent Tx Diversity (TxD) for NR”, regarded the official work assignment tasked by RAN plenary on the long-lasting RAN4 discussion on transparent TxD which can be dated back to Rel-15 [1]. Specifically, the following objectives are set up by RAN plenary:  
	UE Requirements for the feature Transparent Tx Diversity (TxD):
· Phase 1:
· Complete needed specification changes to such items as spectral flatness, MPR, EVM, ACLR for all power classes to enable UE to implement Transmit Diversity (TxD) [RAN4]
· The concluded agreements related to Tx Diversity (TxD) shall be followed
· [bookmark: _Hlk74916731]UE capability signalling of Transparent Tx Diversity (TxD) and allowing early implementation from Rel-15 [RAN2] 
· Phase 2:
· Specify, if necessary, changes to enable Transmit Diversity (TxD) capable UE to support SRS antenna switching and Uplink full power transmission (ULFPTx). [RAN4, RAN2]
· Leverage existing work for this feature done up to now. [RAN4, RAN2]
· A TP will be provided for TR including previous background and agreements documented in TR format in the first meeting
Note: Running CR is utilized to reflect the progress for phase 1 and phase 2. Phase 1 and phase 2 requirements can be studied in parallel, but phase 1 requirements have high priority to be finished firstly
Note: The relationship between transparent TxD requirements and requirements on ULFPTx and SRS switching can be discussed in phase 1. In particular it should be agreed during phase 1 whether the requirements to be derived during phase 2 for ULFPTx and SRS switching should apply regardless of TxD capability/requirements/behaviour or not.


In this contribution, we would like to provide the text proposal to analyse the introduced transparent TxD UE’s impact on existing Uplink Full Power Tx (ULFPTx) related requirement. 
2. TP to TR 38.837 on TxD’s impact on ULFPTx-related requirement
<Start of Text Proposal>
[bookmark: _Toc78447709][bookmark: _Toc83812909]5.3	Uplink Full power transmission (ULFPTx) for UL MIMO
[bookmark: _Toc78447668][bookmark: _Toc83812910]5.3.1	Agreements
Editor’s note: The final requirements have not been set yet.

[bookmark: _Toc78447669][bookmark: _Toc83812911]5.3.2	Study process
Editor’s note: The discussion process and analysis have not been completed yet.
In Rel-16, the feature of Uplink full power transmission (ULFPTx) is introduced in the RAN1-led work item of “enhancements on MIMO for NR”. During the Rel-16 RAN4 discussion on ULFPTx, there are some agreement achieved related to transparent TxD. 
In RAN4#95-e, there is agreed WF R4-2008462 in which the following agreements in transparent TxD applicability related to ULFPTx was made:
· Transparent TxD’s applicability for UEs supporting or not supporting ULFPTx in Rel-16
· [Reconfirm previous agreement] “The applicability of Transparent TxD is NOT related to UE supporting or not supporting Rel-16 ULFPTx”
· [Newly added] In Rel-16, RAN4 ULFPTx requirement needs to allow UE to use transparent TxD to achieve the required transmission power in following cases: 
· Mode-1 UE use transparent TxD for single SRS port (either with DCI_0_0 or single SRS port with DCI_0_1)
· FFS transparent TxD can be used for UE configured with two SRS ports

In RAN4#100-e, draft CR (R4-2115110), the MOP requirement for fallback DCI in section 6.2D.1 is restricted to UE not indicating Tx diversity (with or without ULFPTx configured). For UE indicating Tx diversity (with or without ULFPTx), the MOP requirement in section 6.2G.1 shall be applied. 
In RAN4#101-e, the detailed ULFPTx feature is reviewed, in which different modes of ULFPTx have been analysed and captured in the clause 5.3.3. 

5.3.3	RF Architecture Review for UE with Rel-16 ULFPTx Feature 
[bookmark: _GoBack]In Rel-16, RAN1 has introduced the feature of UL full power transmission (ULFPTx) and RAN4 identified the corresponding impacts on RAN4 requirement. It should be noted the clause 5.3.3 is provided to introduce the ULFPTx feature which is intended to provide information for the relevant Rel-17 TxD discussion, and specifically the three ULFPTx modes are presented in the following sub-clauses. 
5.3.3.1 ULFPTx Mode 1 (ul-FullPowerTransmission-r16 = ’fullpowerMode1’): 
ULFPTx Mode 1 is proposed for the UEs with non-Coherent or partial coherent UL-MIMO codebook, with codbookSubset = nonCoherent. Particularly, new TPMI (originally for fullCoherent codebook in Rel-15) is enabled for partial-/non-coherent codebook as full-power transmission purpose for Rel-16 ULFPTx Mode 1 capable UE, while the same power scaling mechanism as Rel-15 is used. Although it is not explicitly required, ULPFTx Mode 1 is more reasonable to be applied for UE with either (1) UEs with no full-rated PAs on any of TX chains, or (2) UEs with full rated PAs on the subset of TX chains. Because RAN4 discussion is only restricted to 2TX case, so here below is the case which introduce RAN4 specification impact: 
[image: ]
Fig. 5.3.3.1-1. Illustration of Rel-16 ULFPTx Mode 1

5.3.3.2 ULFPTx Mode 2 (ul-FullPowerTransmission-r16 = ’fullpowerMode2’): 
Compared with Mode-1/0, ULFPTx Mode 2 is more complex, since two mechanisms are specified, where one of them is configured by gNB.  Similar to Mode 1, although it is not explicitly required, ULPFTx Mode 2 is more reasonable to be applied for UE with either (1) UEs with no full-rated PAs on any of TX chains, or (2) UEs with full rated PAs on the subset of TX chains.
· ULFPTx Mode 2 Mechanism-1 (SRS port virtualization): 
· In this Mechanism-1, UE is configured multiple SRS resources having different number of ports, while the full power transmission is achieved if SRI is indicated for the SRS with one port. In this mechanism-1, the same power scaling as Rel-15 is applied. 
[image: ]
Fig. 5.3.3.2-1. Illustration of Rel-16 ULFPTx Mode 2 (Mechanism-1, SRS port virtualization)

· ULFPTx Mode 2 Mechanism-2 (TPMI indication): 
· In this Mechanism-2, UE reports existing TPMI(s) available for full power transmission, and the only difference comes from the different behaviour of power scaling: 
· For full power TPMI, Rel-16 power scaling factor s = 1 is applied;
· For non-full-power TPMI, Rel-15 power scaling factor is applied, as illustrated below. 
[image: ]
Fig. 5.3.3.2-2. Illustration of Rel-16 ULFPTx Mode 2 (Mechanism-2, TPMI indication)

5.3.3.3 ULFPTx Mode 0 (ul-FullPowerTransmission-r16 = ’fullpower’): 
ULFPTx Mode 0 is proposed for the UEs with full-rated PAs on each TX chain. For UE supporting ULFPTx Mode 0, Rel-16 power scaling factor s = 1, which is compared with Rel-15 power scaling factor (i.e., s = ratio of # non-zero PUSCH transmission power to # of SRS ports). For the below case, Rel-16 ULFPTx Mode-0 can enable the full power transmission while Rel-15 mechanism can only achieve half of power, i.e., s = ½ for TPMI = {1 0}. 
[image: ]
Fig. 5.3.3.3-1. Illustration of Rel-16 ULFPTx Mode 0

<End of Text Proposal>
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Table 7.3.1.1.2-4A: Precoding information and number of layers, for
2 antenna ports, if transform precoder is disabled, maxRank =2,
and ul-FullPowerTransmission-r16 = fullpowerMode 1

Bit field mappe

codebookSubset= nonCoherent

d to index
0 1 layer: TPMI=0
1 1 layer: TPMI=1
2 2 layers: TPMI=0
3

1 layer: TPMI=2 %T

new TPMI
(originally for fullCoherent CB)




