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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
Topic #1: Issues for 4Tx (Agenda 9.6.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300950
	LG Electronics
	4Tx UE RF requirements
Proposal 1: Define 2 sets of MPR requirements for CPE/FWA, and Vehicular UE.
Proposal 2: Consider MPR as provided in Table 1 for PC1.5 4Tx (4x23dBm) for Vehicular UE with antenna isolation of 10dB.
Proposal 3: Consider MPR as provided in Table 2 for PC1.5 4Tx (4x23dBm) for CPE/FWA with antennal isolation of 20dB or above.
Proposal 4: Consider the existing 2Tx PC2 requirements and 1Tx PC3 requirements as the fallback requirements for 4Tx PC1.5 with 4x23dBm.

Table 1. Proposed MPR for PC1.5 with quadruple Tx (Antenna Isolation = 10dB)
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 8.0
	≤ 3.0
	≤ 2.0

	
	QPSK
	≤ 8.5
	≤ 3.5
	≤ 2.0

	
	16 QAM
	≤ 8.5
	≤ 4.0
	≤ 2.5

	
	64 QAM
	≤ 8.5
	≤ 4.7
	≤ 4.5

	
	256 QAM
	≤ 9.5
	≤ 7.0
	≤ 7.0

	CP-OFDM
	QPSK
	≤ 9.5
	≤ 5.0
	≤ 3.5

	
	16 QAM
	≤ 9.5
	≤ 5.0
	≤ 4.0

	
	64 QAM
	≤ 9.5
	≤ 7.0
	≤ 7.0

	
	256 QAM
	≤ 9.5
	≤ 9.5
	≤ 9.5



Table 2. Proposed MPR for PC1.5 with quadruple Tx (Antenna Isolation = 20dB)
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 7.5
	≤ 1.5
	≤ 0.5

	
	QPSK
	≤ 8.0 
	≤ 2.0 
	≤ 0.5 

	
	16 QAM
	≤ 8.0
	≤ 2.5 
	≤ 1.5 

	
	64 QAM
	≤ 8.0 
	≤ 3.0
	≤ 3.0 

	
	256 QAM
	≤ 8.0 
	≤ 6.0 
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 8.0 
	≤ 3.5 
	≤ 2.0 

	
	16 QAM
	≤ 8.0 
	≤ 3.5 
	≤ 2.5 

	
	64 QAM
	≤ 8.0 
	≤ 5.0 
	≤ 5.0 

	
	256 QAM
	≤ 8.0 
	≤ 8.0 
	≤ 8.0




	R4-2301175
	OPPO
	R18 Discussion on 4Tx FWA
Observation 1:   RAN4 have agreed that Vehicular UE has same antenna isolation as handheld UE in MPR evaluation, i.e. different antenna isolation compared with CPE/FWA devices.
Observation 2:   2Rx exception is allowed for Vehicular UE in current RAN4 spec which is a more relaxed antenna assumption even than handheld UE.
Proposal 1:         Keep previous agreement that Vehicular UE apply same antenna isolation as handheld UE, and define two set of requirements for Vehicular UE and CPE/FWA/industrial devices.
Observation 3:   To keep same power class UE need to support 4TxD and 2Layer UL MIMO + TxD, but if different power classes are allowed then existing features/requirements can be reused.
Observation 4:   Same power class was assumed for UE with 2Tx be configured with single antenna port. And there is no separate power class reporting scheme to indicate different power classes under different antenna port configurations.
Proposal 2:         Power class capability need to be kept for 4Tx UE when be configured with different antenna ports, i.e. 4/2/1 antenna port have same power class capability.

	R4-2301537
	vivo
	Discussion on 4Tx UE RF requirements
Proposal 1: Even the derivation using different assumption, unified requirements for different types can be tried.
Proposal 2: Discuss whether and how to introduce 2-layer operation with 4 antenna ports after 1-layer requirements is complete.
Observation 1: UE power class degradation due to different configuration is a UE implementation issue, and may degrade the system UL performance.
Proposal 3: For different antenna port configurations, the UE need to keep its power class by default.
Proposal 4: Though measurements validation is preferred, simulation and other ways of adjustment based on 2Tx might also be possible if measurements results cannot be obtained.

	R4-2301613
	MediaTek Inc.
	On 4Tx UE RF requirements
Observation 1: For the same UE, “ul-FullPowerTransmission” has the same meaning for the maximum power class capability.
Observation 2: There is no issue on the capability “ul-FullPowerTransmission”
Observation 3: It is network’s flexibility and no need to specify conditions on when UE shall return to a higher power class and which power class.
Proposal 1: For 2-layer operation for a 4-Tx capable UE, network can have different choices by considering whether full power is expected, and which type of requirements apply, and there is no additional test efforts for such an operation.
Proposal 2: Treat existing 2Tx PC2 and 1Tx PC3 requirements as the fallback requirements for 4Tx PC1.5.
Proposal 3: RAN4 to focus on 4x23dBm as WID indicates at this stage, and consider other PA architectures after the first priority works are completed.


	R4-2302367
	Huawei, HiSilicon
	On UE RF requirements for 4Tx
Observation 1: Both PC2 and PC3 could be the fallback power class according to the existing dutycycle based SAR/MPE mitigation mechanism in the specification.
Observation 2: For non-MIMO operation, UE may not need to maintain 4Tx transmission when output power is lowed down.
Proposal 1: It is proposed that in non-MIMO operation, when UE power class fallback to PC2/PC3 due to exceeding dutycycle capability or the output power is lower than the reported power class due to scheduling, whether to maintain 4Tx transmission is up to UE implementation.
Proposal 2: It is proposed to have one set of MPR requirements for CPE/FWA/vehicle/industrial devices. Values are to be determined based on the available proposals.

	R4-2302368
	Huawei, HiSilicon
	draft CR to TS 38.101-1 4Tx requirements (phase 1)

	R4-2302516
	Qualcomm Incorporated
	4 Tx RF issues
Observation 1: The 4Tx UE can support full power operation (29 dBm) for rank2 UL using ULFPTx Mode1.
Observation 2: The 4Tx UE can support full power operation (29 dBm) for rank2 UL using ULFPTx Mode2.
Proposal 1: Verify full power rank2 UL operation.
Observation 3: In a 4 PA configuration each victim PA will only see at most 2 PAs with the minimum antenna isolation. The 3rd interfering PA will have a larger antenna isolation to the victim PA.
Observation4: It is important to determine how reverse IMD is modelled to determine the validity of the simulation results.
Proposal 2:  4Tx MPR simulation results should be validated using measurements

	R4-2302742
	Lenovo
	EVM for Transmit Diversity with 4Tx
Proposal:  For 4Tx transmit diversity, define EVM as 

where  is the EVM measured at the i-th antenna connector and  is the power measured at the i-th antenna connector.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Different UE types
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-1: Number of Requirements set(s)
· Proposals
· Option 1: One set of requirements including CPE/FWA/Vehicular/Industrial devices.(Huawei, vivo)
· Values are to be determined based on the available proposals.
· Option 2: Two set of requirements for CPE/FWA and Vehicular UE respectively. (LG, OPPO)
· Recommended WF
· TBA

Sub-topic 1-2 Fallback and MPR
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-2-1: Whether 4Tx UE need to keep power class capability when configured with different antenna ports, i.e.4/2/1 
· Proposals
· Option 1: Yes
· [bookmark: _GoBack]Option 2: No
· Option 3: Others. [E.g. Depending on Full power configuration.]
· Recommended WF
· TBA

Issue 1-2-2: Whether Issue 1-2-1 need to be specified?  If yes, how?
· Proposals
· Proposal 1: Treat existing 2Tx PC2 and 1Tx PC3 requirements as the fallback requirements for 4Tx PC1.5.
· Proposal 2: Verify full power rank2 UL operation.
· Others.
· Recommended WF
· TBA

Issue 1-2-3: Other Fall back related issues.
· Proposals
· Proposal 1: In non-MIMO operation, when UE power class fallback to PC2/PC3 due to exceeding dutycycle capability or the output power is lower than the reported power class due to scheduling, whether to maintain 4Tx transmission is up to UE implementation. (Huawei)
· Others.
· Recommended WF
· TBA


Issue 1-2-4: MPR requirements
· Proposals
· Proposal 1: 
· Consider MPR as provided in Table 3 for PC1.5 4Tx (4x23dBm) for Vehicular UE or other industrial devices with antenna isolation of 10dB.
· Consider MPR as provided in Table 4 for PC1.5 4Tx (4x23dBm) for CPE/FWA or other industrial devices with antennal isolation of 20dB or above.
Table 1. Proposed MPR for PC1.5 with quadruple Tx (Antenna Isolation = 10dB)
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 8.0
	≤ 3.0
	≤ 2.0

	
	QPSK
	≤ 8.5
	≤ 3.5
	≤ 2.0

	
	16 QAM
	≤ 8.5
	≤ 4.0
	≤ 2.5

	
	64 QAM
	≤ 8.5
	≤ 4.7
	≤ 4.5

	
	256 QAM
	≤ 9.5
	≤ 7.0
	≤ 7.0

	CP-OFDM
	QPSK
	≤ 9.5
	≤ 5.0
	≤ 3.5

	
	16 QAM
	≤ 9.5
	≤ 5.0
	≤ 4.0

	
	64 QAM
	≤ 9.5
	≤ 7.0
	≤ 7.0

	
	256 QAM
	≤ 9.5
	≤ 9.5
	≤ 9.5


Table 2. Proposed MPR for PC1.5 with quadruple Tx (Antenna Isolation = 20dB)
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 7.5
	≤ 1.5
	≤ 0.5

	
	QPSK
	≤ 8.0 
	≤ 2.0 
	≤ 0.5 

	
	16 QAM
	≤ 8.0
	≤ 2.5 
	≤ 1.5 

	
	64 QAM
	≤ 8.0 
	≤ 3.0
	≤ 3.0 

	
	256 QAM
	≤ 8.0 
	≤ 6.0 
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 8.0 
	≤ 3.5 
	≤ 2.0 

	
	16 QAM
	≤ 8.0 
	≤ 3.5 
	≤ 2.5 

	
	64 QAM
	≤ 8.0 
	≤ 5.0 
	≤ 5.0 

	
	256 QAM
	≤ 8.0 
	≤ 8.0 
	≤ 8.0



· Proposal 2: Using PC1.5 2Tx requirements as starting points, and considering other values in-between of the proposals (Huawei)
Table 6.2D.2-4 Maximum power reduction (MPR) for power class 1.5 with 4 Tx
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [6]
	≤ [2]
	≤ [0.5]

	
	QPSK
	≤ [6.5]
	≤ [2.5]
	≤ [0.5]

	
	16 QAM
	≤ [6.5]
	≤ [3.5]
	≤ [1.5]

	
	64 QAM
	≤ [6.5]
	≤ [4]
	≤ [3.5]

	
	256 QAM
	≤ [6.5]
	≤ [6.5
	≤ [6.5]

	CP-OFDM
	QPSK
	≤ [6.5]
	≤ [4.5]
	≤ [2]

	
	16 QAM
	≤ [6.5]
	≤ [4.5]
	≤ [2.5]

	
	64 QAM
	≤ [6.5]
	≤ [5]
	≤ [4.5]

	
	256 QAM
	≤ [8.5]
	≤ [8.5]
	≤ [8.5]

	NOTE 1:	This table is targeted to large FWA form factor.



· Proposal 3: 4 Tx MPR simulation results should be validated using measurements; (Qualcomm)
· 
· Recommended WF
· TBA

Sub-topic 1-3 Draft CR
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1: Discuss the draft feature CR 
· Proposals
· Proposal 1: As in R4-2302368
·  
· Recommended WF
· TBA
