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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
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311051
	Nokia, Nokia Shanghai Bell
	Clarification on output power and scaling factor
Observation 1: Codebook based transmission and others must be discussed separately. 
Observation 2: Clarification of relation between impact of scaling factor with codebook transmission on lower limit of PCMAX, f, c and required MPR is needed. 
Proposal 1: It is proposed to clarify which MPR is applied to in case PC2 UE is configured with TPMI of scaling factor 1/2 and all the impairments in lower boundary and higher boundary in the configured transmitted power formula are zero except that MPR for 16 QAM for DFT-s-OFDM for outer allocation is allowed. Which MPR of 2 or 2.5 dB is used?
Observation 3: A contribution of [2, 5] didn’t propose to change PCMAX, f, c itself by scaling factor but rather lower limit and/or higher limit to be used for a UE to select PCMAX, f, c. 
Observation 4: Both positive and negative PH mismatch due to power scaling may make network resource scheduling confused. It is noted that PH is not the only tool for network to utilize for UL power control.
Observation 5: If lower and/or higher bounds for PCMAX, f, c takes scaling into account and scaling factor should not be applied to PUSCH power after taking min (PCMAX, f, c, target power). Then, the PH must reflect a correct value
Proposal 2: UE behaviours should be clarified, 
· In case PC2 UE is configured with TPMI of scaling factor 1/2 and all the impairments in lower boundary and higher boundary in the configured transmitted power formula are zero (i.e., lower and higher boundary are 26 dBm so that PCMAX, f, c shall be 26 dBm) and target power (defined in [6]) is 26, what is the reported PCMAX, f, c and PH, respectively? Does UE report PCMAX, f, c = 26 dBm and PH is 0 dB, but the highest power that the UE can achieve is 23 dBm by following the existing specifications?

	R4-2311693
	Qualcomm Technologies Int
	Verification of Pcmax scaling
Observation 1: RAN1 applies power scaling ‘s’ to 
Observation 2: The power headroom calculation does not scale either Pcmax or the power control target
Observation 3: Currently there is no test coverage for verification of scaling in RAN4
Observation 4: Enforcing verification of Pcmax scaling in RAN4 may adversely impact some current UE implementations.
Proposal 1: If companies wish RAN4 can create a RF test to verify the correct reporting of power headroom

	R4-2312243
	Huawei, HiSilicon
	On remaining UE RF requirements for 4Tx
Proposal 1: It is proposed to use existing relative phase error and power error requirements as starting point for 4Tx UE to support coherent MIMO.
Proposal 2: It is proposed to adopt the proposed Pcmax,c tolerance proposed in the WF of last meeting .
Proposal 3: It is proposed to support 4Tx from Rel-17 in a release independent manner.


	R4-2312272
	LG Electronics 
	4Tx UE RF requirements
Proposal 1: Apply the same MPR of PC1.5 with 4Tx (4x23dBm) to both 2x23dBm+2x26dBm and 4x26dBm.
Proposal 2: Define PCMAX tolerance for 4Tx UL-MIMO/TxDiversity with Table 4 in [1].
Table 4: PCMAX,c tolerance for 4 Tx UL-MIMO/TxDiversity
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	26 ≤ PCMAX,c ≤ 29
	3.0
	2.0

	25 ≤ PCMAX,c < 26
	5.0
	2.0

	24 ≤ PCMAX,c < 25
	5.0
	3.0

	23 ≤ PCMAX,c < 24
	5.0
	4.0

	19 ≤ PCMAX,c < 23
	5.0

	14 ≤ PCMAX,c < 19
	6.0

	-40 ≤ PCMAX,c < 14
	7.0




	R4-2312765
	OPPO
	R18 TPMI impact to PHR and Pcmax
Observation 1:   Power scaling s will impact the “real PUSCH Tx power” and “real Pcmax”, but it doesn’t impact the PHR according to current RAN1 spec.
Observation 2:   If power scaling s is considered in RAN4 Pcmax calculation, then it will be double counted in the power control since the power scaling will be also applied in S* PPUSCH.

Observation 3:   Non-full power TPMIs have not been verified in RAN4 since Rel-15, if specify it then the Pcmax need to be revised from Rel-15 specs.

Proposal 1:   	RAN4 Pcmax doesn’t need to change because of the non-full power TPMI and is power scaling.

Observation 4:   PHR was designed to report the power headroom based on the Pcmax and PUSCH desired power which doesn’t exactly the same as UE final Tx power and real power headroom.

Observation 5:   RAN1 seems is already well aware of the power scaling caused PHR difference, and power scaled in NW side is assumed considering which TPMI is used in known to NW.

Proposal 2:   	PHR impacts in not determined in RAN4, it can be discussed in RAN1 if necessary.

Observation 6:   No specific problem is observed up to now if none of Pcmax and PHR are changed.


	R4-2312551
	vivo
	Remaining issues of 4Tx requirements and power scaling factor s
UL-MIMO coherence & Pcmax tolerance 
Proposal 1: Extend the UL-MIMO coherence requirements for 4Tx requirements, and reuse the current requirements for any antenna connectors combination. 
Proposal 2: Further discuss whether the proposed tolerance of Pcmax can be agreed or not.

4Tx TxD requirements applicability
Observation 1: The current big CR does not assume new capability for 4Tx compared to 2Tx for Tx Diversity, and can only rely on UE declaration for selection of test configuration and applicable requirements.
Proposal 3: Consider whether define a new capability for UE for 4Tx Tx diversity, or extend the current TxD capability to also incorporate the Tx antenna number capable of TxD.

Power Scaling factor s and Related
Observation 2: The PHR impact of this power scaling factor may be somewhat controversial since different understandings on what “real PHR” should be.
Observation 3: Network has the power scaling information, and the degree of confusion in PHR seems not large.
Observation 4: No regulatory issue for the power scaling observed. 
Proposal 4: Send a LS to RAN1 to ask RAN1’s view on this issue (Draft Updated).
Proposal 5: Not to change RAN4 spec until more feedback from RAN1. Any future revision of Pcmax related concept relating to this feature may also need communication with RAN1 to avoid undesirable impacts to RAN1.
A new draft LS [7] was also submitted in this meeting.

	R4-2312552
	vivo
	[Draft] LS on power scaling factor s and PHR in 38.213
1. Overall Description:
RAN4 discussed the power scaling behaviour defined in the beginning of clause 7.1 of TS 38.213. In case the factor  is not equal to 1, e.g. 2Tx UL MIMO when indicated TPMI is 0 or 1 for UE not indicating support of ULFPTx, and applied to , RAN4identified that in such case the actually achievable maximum configured power would be different from the Pcmax,f,c value derived via reported power class. However, in the PHR calculation, i.e. in clause 7.7.1 in 38.213, this power scaling factor s is not considered.
RAN4 would like to check RAN1’s view whether the above understanding is correct and whether it is an issue from RAN1 perspective since ULFPTx introduced in Rel-16 is intentionally to address MIMO non-full power issue.
2. Actions:
To RAN1:
ACTION: RAN4 respectfully asks RAN1 to consider the issue above and provide feedback on RAN1’s understanding.

	R4-2312244
	Huawei, HiSilicon
	draft Big CR to TS 38.101-1 4Tx requirements

	R4-2312245
	Huawei, HiSilicon
	draft Big CR to 38.307 release independent for UE supporting 4Tx




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 Requirements for 4Tx
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-1-1: UL-MIMO coherence for 4Tx
· Proposals
· Option 1: Use existing relative phase error and power error requirements as starting point for 4Tx UE to support coherent MIMO. (Huawei)
· Option 2: Extend the UL-MIMO coherence requirements for 4Tx requirements.(vivo)
· Option 3: Others
· Recommended WF
· [Option 1]

Issue 1-1-2: PCMAX,c tolerance for 4Tx
· Proposals
· Option 1: Adopt the proposed Pcmax,c tolerance proposed in the WF of last meeting for 4Tx-based UL-MIMO / TxDiversity. (Huawei, LGE)
· Table 4: PCMAX,c tolerance for 4 Tx UL-MIMO
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	26 ≤ PCMAX,c ≤ 29
	3.0
	2.0

	25 ≤ PCMAX,c < 26
	5.0
	2.0

	24 ≤ PCMAX,c < 25
	5.0
	3.0

	23 ≤ PCMAX,c < 24
	5.0
	4.0

	19 ≤ PCMAX,c < 23
	5.0

	14 ≤ PCMAX,c < 19
	6.0

	-40 ≤ PCMAX,c < 14
	7.0


· Option 2: TBA
· Recommended WF
· [Option 1]

Issue 1-1-3: 4Tx TxD requirements applicability
· Proposals
· Option 1: Define a new capability for UE for 4Tx Tx diversity, or extend the current TxD capability to also incorporate the Tx antenna number capable of TxD. (vivo)
· Option 2: Others
· Recommended WF
· TBA

Issue 1-1-4: MPR applicability for different architectures
· Proposals
· Option 1: Apply the same MPR of PC1.5 with 4Tx (4x23dBm) to both 2x23dBm+2x26dBm and 4x26dBm. (LGE)
· Option 2: Others
· Recommended WF
· [Option 1]

Issue 1-1-5: Release Independency
· Proposals
· Option 1: Support 4Tx from Rel-17 in a release independent manner. (Huawei)
· Option 2: Others
· Recommended WF
· TBA

Sub-topic 1-2 Power Scaling and other non-full power cases
Sub-topic description 
This is not an issue specific for 4Tx, but for all the cases when power scaling is needed for legacy case and also Full Power transmission Mode when the full  power can not be applied for some TPMI configurations. Here are some of the status:
1. According to RAN1, there are power scaling Rel-15 and in certain TPMI configurations for ULFPTx modes  to reduce the maximum output power;
2. The UL-MIMO maximum power requirements do not verify the power scaling behavior;
3. The configurated transmitted power definition also do not consider the power scaling;
4. The PHR calculation do not consider power scaling.

Open issues and candidate options before meeting:
Issue 1-2-1: Whether configuration transmitted power would be impacted in RAN4 by power scaling or not?
· Proposals
· Option 1: Yes  (Nokia)
· clarify which MPR is applied to in case PC2 UE is configured with TPMI of scaling factor 1/2 and all the impairments in lower boundary and higher boundary in the configured transmitted power formula are zero except that MPR for 16 QAM for DFT-s-OFDM for outer allocation is allowed. Which MPR of 2 or 2.5 dB is used?
One draft scheme is as following
· if 0 dB ≤ ΔPPowerClass, PPowerClass - Max (ΔPs , ΔPPowerClass)
· if 0 dB > ΔPPowerClass, PPowerClass - ΔPs - ΔPPowerClass
· Note that ΔPs is 10*log(1/s), where s is a scaling factor.
· Note that 0 dB > ΔPPowerClass happens when power boosting feature is enabled.

· Option 2: No (Qualcomm, OPPO)
· Pcmax was not scaled in RAN1.
· The behaviour has been unspecified.
· Option 3: Others
· Recommended WF
· TBA


Issue 1-2-2: Whether sending LS to ask RAN1’s view about this power scaling issue? 
· Proposals
· Option 1: Yes
· Draft reply LS reference to R4-2312552 (vivo)
· Option 2: Others
· Recommended WF
· [Option 1]
