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Introduction
Based on the SR of eMIMO, the remaining requirements for ULFPTx will be further discussed in the extended period for the WI [1]. This contribution provides analysis for the issues captured in the WF [2] and SR. 
Discussion
According to the progress in last RAN4 meeting and RAN plenary, Rel-16 transparent TxD related discussion has been moved to the TEI16 agenda, then we will only focus the eMIMO related requirements in order to close the WI on time.
CR for FR1 was agreed in last meeting [3], but still the requirements have not been finished. MPR/A-MPR due to per UE level unwanted emissions are not specified yet [4][5]. Besides the MPR/A-MPR requirements, some parts of the agreed CR for FR1 shall also be updated, as some descriptions are not accurate and correct, which will be reflected in the draft CR together with our proposed MPR requirement in [8]. 
CR for FR2 was not agreed due to the uncertainty of the full power transmission modes supported for FR2 [6]. In order to make clear of the uncertainty, an LS was sent to RAN1 for clarification [7]. For this kind of issue, we can wait for the response from RAN1. If no ambiguity from RAN1 perspective, we can move forward for the FR2 part. It is worth noting that, unlike FR1, Tx diversity is the basis to define the FR2 transmitter requirements, thus even the requirements could be distinguished as those for general part used for single antenna port transmission or the ones identified for two SRS ports, there is no need to reconsider how to enable TxD for the general requirements, as they were already supported instinctively from Rel-15. 
In summary, the remaining issues to be finished for eMIMO ULFPTx to close the WI are listed as below in our understanding:
· MPR/A-MPR for UL MIMO based on the agreement the unwanted emissions are defined per UE level for FR1
· Some corrections for the agreed FR1 CR
· draft CR for FR2
In the following part, we will discuss the remaining issues separately. 
MPR/A-MPR for FR1 eMIMO ULFPTx
As agreed in last meeting that the unwanted emissions should be defined per UE level rather than those specified per antenna connector level in Rel-15, e.g. 
For UE supporting UL MIMO, the requirements for Out of band emissions resulting from the modulation process and non-linearity in the transmitters apply to the sum of the emissions from all UEare specified at each transmit antenna connectors.
Meanwhile, the common understanding is that the MPR/A-MPR requirements defined in Rel-15 against to the per antenna connector level unwanted emissions should be revisited. How to revise the MPR requirements were proposed by some companies [8-10]. 
As analyzed in [11], we think that only PC2 MPR requirements for 2Tx should be revised slighted for edge RB allocations. The proposed MPR values for PC2 with 2Tx are captured in Table 1 below.
Table 1: Maximum power reduction (MPR) for power class 2 with 2Tx
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM 
	Pi/2 BPSK
	≤ 3.5
	≤ 0.5
	0

	
	QPSK
	≤ 4
	≤ 1
	0

	
	16 QAM
	≤ 4
	[bookmark: OLE_LINK13]≤ 2
	≤ 1

	
	64 QAM
	≤ 4
	≤ 2.5

	
	256 QAM
	≤ 4.5

	CP-OFDM 
	QPSK
	≤ 4
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 4
	≤ 3
	≤ 2

	
	64 QAM
	≤ 4

	
	256 QAM
	≤ 6.5


It is noted in the agreed CR for FR1, the MPR requirement just refer to the general MPR, which is used for single antenna port transmission as well, thus based on our proposed changes above, a new table of MPR for 2Tx specifically should be considered.
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For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1-1 is specified in Table 6.2.2-1. The requirements shall be met with UL MIMO configurations defined in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output power is measured as the sum of the maximum output power at eachfrom both UE antenna connectors.
For UE support uplink full power transmission (ULFPTx) for UL MIMO, the allowed MPR for the maximum output power in Table 6.2D.1-1 is specified in Table 6.2.2-1, and the requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode.



As for A-MPR, since usually A-MPR requirements are band specific, which should not affect the close of the WI aimed to general requirement. Should we adopt an additional general delta A-MPR for all bands or study the A-MPR case by case can be further discussed. However, since a lot of NR bands are added in the spec to support UL MIMO, case by case study may not be practical, our preference is to define a delta A-MPR for 2Tx UE for all cases.
Other issues for FR1 eMIMO ULFPTx
It is noted that RAN2 already named “the mode not provided” as full power transmission mode of full power, i.e. mode-full power, the CR should be updated accordingly.
There are some other issues related to UL MIMO, e.g. the EVM requirement discussed in [13]. But they may not be related to ULFPTx directly, and some of them are measurement related. Thus these issues should not jeopardize the WI closure for ULFPTx.
Remaining issues for FR2 eMIMO ULFPTx
In last meeting, RAN4 sent an LS to RAN1 on clarification of feasibility of supported ULFPTx modes, specifically for mode 2 and the other mode.
Question 3: Whether the ULFPTx mode-2 and the other ULPFTx mode are feasible for FR2 UE?
We know that RAN1 is working on the reply of the questions, thus we can continue the discussion on this specific part for FR2 CR once we received confirmation from RAN1, which should not be controversial in RAN1 since it is just for clarification.
In the draft CR proposed in last meeting [6], there were some changes are not related to eMIMO ULFPTx directly, e.g. changes for UL CA, which we think are not appropriate to be captured in the eMIMO CR. 
Conclusion
Remaining issues for eMIMO ULFPTx are discussed in the contribution. 
To complete the WI on time, we have the following proposal.
Proposal 1: Update the MPR requirement for 2Tx against to the per UE level unwanted emissions.
Proposal 2: Align the terms of full power transmission modes with RAN1 and RAN2.
Proposal 3: Checking RAN1 understanding of the ULFPTx modes for FR2.
Proposal 4: Focus on the CR content to UL MIMO ULFPTx only.
Since the agreed CR for FR1 eMIMO ULFPTx was not captured in the latest specification, a draft CR with some update as well as the MPR requirements is provided based on the previous CR with change marks [13]. 
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