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1 Assumptions for different UE type
1.1 RF parts/performance [Suggested for GTW**]
Summary of 1st round discussion:

For the four bullets in the initial recommended WF in the 1st round,:

· Reuse existing component assumptions for handheld UE unless otherwise stated;

· No differentiation of CPE/FWA;

· FFS whether vehicular UE should have high antenna isolation characteristics similar to CPE and FWA 

· FFS one set of requirements for CPE/FWA/vehicle/industrial devices;

the first two are agreeable by all the companies. 

The third one is relating to previous meeting agreements which is as following:

“For 4Tx MPR requirement, the same antenna isolation as for handheld UE is assumed for vehicular UE.”
There are two options now for the last two bullets:

Option 1:

· Vehicular UE should have high antenna isolation characteristics similar to CPE and FWA 

· One set of requirements for CPE/FWA/vehicle/industrial devices;

Option 2:
· Vehicular UE has same antenna isolation as handheld UE (Previous agreement)
· Two set of requirements for CPE/FWA/vehicle/industrial devices;

 and the current support condition is as following:

Option 1: Qualcomm, Skyworks, Xiaomi, Huawei, [vivo]

Option 2: LG, ZTE

Not show altitude: AT&T, Sony, CHTTL, Intel

Tentative agreements:
The first two bullets can be agreed as following:

· Reuse existing component assumptions for handheld UE unless otherwise stated;

· No differentiation of CPE/FWA;

This last bullet would be chosen from those two options:

Option 1:

· Vehicular UE should have high antenna isolation characteristics similar to CPE and FWA 

· One set of requirements for CPE/FWA/vehicle/industrial devices;

Option 2:
· Vehicular UE has same antenna isolation as handheld UE (Previous agreement)
· Two set of requirements for CPE/FWA/vehicle/industrial devices;

Note: The decision may still be come back after the during analysis.
Discussions:

LGE: for last two bullets, we need keep the way forward. In the last meeting, the agreement is based on the legacy. In our understanding HST is mobile device. We should be consistent for the legacy device.
Qualcomm: vehicular devices is designed much larger than handset. It should have higher antenna isolation.

DOCOMO: For confirmation, it is intended for 4Tx or related also to 8Rx. Here we would like to focus on 4Tx? 

CMCC: support Qualcomm. Higher antenna isolation is feasible for vehicular. We would like to have common agreement for 4Tx and 8Rx.

LGE: we disagree with CMCC and Qualcomm. For vehicular UE, there are a lot of antennas to be implemented in the module. 

CHTTL: we would like to common alignment between 4tx and 8Rx. 

DOCOMO: we can have common assumption.

Apple: we share the similar view as LGE. Although the Car is big, it does not mean there is large room for antenna.
Agreement:
· For both 4Tx and 8Rx
· Reuse existing component assumptions for handheld UE unless otherwise stated;

· No differentiation of CPE/FWA;
· FFS on
· Option 1:

· Vehicular UE should have high antenna isolation characteristics similar to CPE and FWA 

· One set of requirements for CPE/FWA/vehicle/industrial devices;

· Option 2:

· Vehicular UE has same antenna isolation as handheld UE (Previous agreement)

· Two set of requirements for CPE/FWA/vehicle/industrial devices;

1.2 SAR compliance[Suggested for GTW*]
Summary of 1st round discussion:
The views are quite divided regarding the two options:

· Option 1: Only consider P-MPR approach for CPE/FWA/vehicle/industrial devices (OPPO, Xiaomi, Huawei, ZTE, Intel, T-Mobile USA)
· Option 2: Confirm existing solutions including P-MPR and UL dutycycle scheme for CPE/FWA/vehicle/industrial devices since P-MPR number is flexible and dutycycle is or optional. ([Nokia], NTT Docomo, CMCC, CHTTL, vivo)
It is clear that P-MPR serving as basic scheme is acceptable. However, for duty cycle based approach, it is still controversial, and one question is raised on not clear whether the current duty cycle capability can be allowed to report or not. 

· Tentative agreements in 1st round discussion:
[None. Discuss if the current duty cycle capability can be allowed to report or not.]
	Company
	Comments

	LG Electronics
	Preference is option 1. And, we’re also fine with further discussion on the current duty cycle capability.

	OPPO
	Option 1. For CPE/FWA/Industrial devices, the SAR issue is not expected to severe. It can be left to UE implementation to solve, so in our view there is no need to further complicate the issue by discussing duty cycles. But if majority prefer Option 2, we can also go with it though see no high demands for that.

	Nokia
	We need to reiterate our comments in the 1st round. The option 1 creates confusion later. It is necessary to clarify if the Option 1 excludes UL duty cycle solution or not. If does, accordingly the spec must reflect it explicitly. The concern comes from FDD PC2 discussion, where solutions other than P-MPR were not agreed, but the spec hasn’t excluded UL duty cycle solutions, and UE vendors suddenly started saying that UL duty cycle reporting should be allowed.

	vivo
	The current question is if we would like to preclude duty cycle, we may have to explicitly define this somewhere to avoid confusion. Since this is already an optional feature, it is a bit doubtful whether we should preclude it.
It is suggested to keep this item open in this meeting.

	Xiaomi
	The reason we support option 1 is because the SAR issue is not so serious for these devices, the UE implementation approach is enough. If uplink dytycycle is reported, as network could not differentiate the UE types, it may impact the performance of these devices due to unnecessary dutycycle restriction. We are ok to further discuss whether it needs to explicitly reflect in the spec or not.


1.3 International operation[Suggested for GTW*]
Summary of 1st round discussion:
It is generally accepted that the there is a possibility where all 4 types of devices could be subjected to international roaming. However, the spec impact and actually need is still not that clear. Existing P-Max/NS value were supported by some companies at least as starting point.

· Tentative agreements in 1st round discussion:
· There is a possibility where all 4 types of devices could be subjected to international roaming. 

· Existing P-Max/NS value can be still be used if necessary.

· Further spec impact or analysis are not precluded.

	Company
	Comments

	SoftBank-K
	For the first dashed item, we prefer to make clear that exception is not considered for 4 types of devices discussed in this WI as (with some word-smithing to delete overlap of ”could/possibility”):
All 4 types of devices to be defined in this WI could be subject to international roaming.

For the 2nd and 3rd items, it seems that it is largely up to the conclusions of section 1.1 and two items together seem to mean we can do anything. So we think we can live with or without the items but we will leave them up to the proponents of these descriptions.


	LG Electronics
	For 1st bullet,
- Preference is to consider the international roaming for all 4 types of devices.

For 2nd bullet,
- need further discussion.
For 3rd bullet,

- Fine.

	OPPO
	Ok with tentative agreement, also the revised wording from Softbank of 1st bullet.

	Nokia
	Would someone clarify what the 2nd sub-bullet mean? What is the intention of the text, specifically P-Max? NS value is the same across device types assuming that victim systems must not care about the types of aggressor radio system’s UE types as far as protection limit is met. But for P-max, it can be indicated per cell and/or per UE per cell. What is the relation with this UE type discussion?

	Vivo
	For the 1st bullet, Softbank’s clarification is also ok for us.
For the 2nd bullet, P-max is mentioned by some companies to be a way of controlling the output power of the Ues in a cell, thus is a way to satisify regulatory requirements. We also think these are pretty much independent to UE type discussion, and may lead to some misunderstanding here. So, we may just remove the 2nd and 3rd bullets. 

	Xiaomi
	OK with the tentative agreement


2 Scope and configurations
2.1 Layer number and ULFPTx mode 1 configurations[Suggested for GTW**]
· Proposal 1: (vivo, R4-2216115)

· 1-layer configuration is used for ULFPTx mode 1 in the 1st stage.

· Using the following TPMI=13 (1 layer, 
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) for ULFPTx mode 1 verification.

· Proposal 2: 4Tx capable UE only need to meet requirement for 4Layer UL MIMO and single antenna port. The 2Layer UL MIMO can be supported by UE but no need to be tested similar as handling of 3Layer UL MIMO where RAN1 support this feature but no requirement in RAN4. (OPPO, R4-2216436)

· Proposal 3: 1/2/3 layer cases are considered for ULFPTx mode 1. (Huawei, draft CR R4-2216674)

Summary of 1st round discussion:

1-layer configuration for ULFPTx mode 1 seems agreeable. 2/3 layer cases are still under discussion and having different views, though there was already agreement in last meeting on 3-layer case. 

Based on this condition, further tentative agreements are proposed:
· Tentative agreements:
· In first stage, only 1-layer configuration is considered for ULFPTx mode 1 and using the following TPMI=13 (1 layer, 
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· 3 layer case was agreed not included in last meeting

· FFS whether consider 2 layer case for UL-MIMO and/or ULFPTx mode 1 in 2nd stage
Discussions:

Huawei: from requirement perspective, it does not mean UE can be configured with 3 layer.
OPPO: No including 3-layer does not mean it is precluded. How about 2-layer. Can we not to test 2-layer?

Vivo: agree with Huawei and OPPO. 3-layer and 2-layer are supported in spec. Here we are discussing whether to test them or not.

LGE: we just need consider ULFPTx mode 1 or consider both modes.

OPPO: we propose it from general perspective. It is for general uplink MIMO.
Agreement:
· For the RF requirements, 
· in first stage, only 1-layer configuration is considered for ULFPTx mode 1 and using the following 
· TPMI=13 (1 layer, 
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· FFS whether consider 2 layer case for UL-MIMO and/or ULFPTx mode 1 in 2nd stage
2.2 TxD support
· Proposal 1: TxD requirements shall be considered in phase 1 to support PC1.5 UE delivering the max output power. (Huawei, R4-2216673)
Summary of 1st round discussion:

Proposal 1 receive unanimous support:

· Tentative agreements:
· Proposal 1: TxD requirements shall be considered in phase 1 to support PC1.5 UE delivering the max output power. (Huawei, R4-2216673)

	Company
	Comments

	LG Electronics
	Fine with proposal 1.

	OPPO
	Ok with WF.

	Intel
	Proposal 1: Agree to add TxD requirements in phase 1

	
	


2.3 Power class fallback
· Proposal 1: It is proposed to consider dual Tx PC2 requirement as the fallback requirement for 4Tx PC1.5. (Huawei, R4-2216673)
Summary of 1st round discussion:

The current proposal is still pre mature to reach any agreement, and most companies prefer to have more discussion.

· Tentative agreements:
Further discuss this issue in next meeting.

	Company
	Comments

	LG Electronics
	As mentioned in 1st round, need to consider all possible fallback modes.

	OPPO
	Ok with WF.

	Intel
	Ok with the WF.  In general, we agree with Proposal 1 to consider dual Tx PCS as a fallback

	Nokia
	OK with the WF. And we wonder why only PC2 is considered. Even now PC1.5 spec considers fallback from PC1.5 to PC2 and PC3 depending on duty cycle and/or P-max.


3 Others
3.1 MPR requirements [Suggested for GTW**]
· Proposal 1: It is proposed to use MPR in Table 6.2D.2-2 as baseline to do the measurement evaluation for PC1.5 with 4Tx. (Huawei, R4-2216673)
· Proposal 2: (LG, R4-2215782)

· 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 3. 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 4. 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


Summary of 1st round discussion:

One company suggest to use current 2Tx requirements as baseline. One company provide simulation results and accompanying analysis on R-IMD. No measurement results have been proposed yet. It is still not confirmed how to do the next stage of work
· Tentative agreements in 1st round discussion:
Discuss if certain evaluation assumptions are possible.

	Company
	Comments

	LG Electronics
	Consider MPR in proposal 2 as starting point for discussion.

OK to further discuss MPR with more companies’ input in next meeting with following assumptions.
PA-to-PA interference is modeled with R-IMD factor. R-IMD from 3 PAs are assumed to input 1 PA. 

· Antenna isolation of 10dB/20dB
· FEPL = 4dB

· Sum of RIMD interference from 3 PAs to 1 PA 

= 23 – 2*4 – 10 + 4.7 for Antenna Isolation of 10dB,

= 23 – 2*4 – 20 + 4.7 for Antenna Isolation of 20dB

	OPPO
	If go with simulation, the PA-PA interference modeling need to be aligned in the simulation.
For clarification of LGE assumption in the RIMD interference:

The 23dBm is at the antenna connector, then here seems use two 4dB FEPL, shouldn’t only the 4dB in the impacted PA be used? 
Dees the 10/20dB antenna isolation includes the antenna efficiency loss?

	Intel
	We would like to see measurement results to ensure that our simulation assumptions for modeling RIMD are at the correct level.

	
	


3.2 Per-UE basis requirements
Proposal: At least per UE basis requirements in case of 2Tx are also per UE basis in case of 4Tx.
Max power/MPR/A-MPR/Pcmax/Minimum output power/Power control/OBW/OOBE/SE
Summary of 1st round discussion:

Proposal receive unanimous support:
· Tentative agreements
Proposal: At least per UE basis requirements in case of 2Tx are also per UE basis in case of 4Tx.
Max power/MPR/A-MPR/Pcmax/Minimum output power/Power control/OBW/OOBE/SE
	Company
	Comments

	LG Electronics
	Fine with the proposal.

	OPPO
	Ok with WF.

	
	

	
	


3.3 EVM related (Lenovo, R4-2216879)
Summary of 1st round discussion:

Proposal 1 and 2 seems agreeable. Other proposals are still not concluded yet.

Tentative agreements:
· Proposal 1:  Define the EVM for 4 Tx UL MIMO transmission on a per layer basis. 

· Proposal 2:  For full-rank transmission, measure the EVM using a zero-forcing MIMO receiver.

	Company
	Comments

	OPPO
	Ok with WF.

	Intel
	Ok with WF

	
	

	
	


3.4 PC 1.5 clarification [Suggested for GTW*]
· Proposal 2: RAN4 to further discuss whether to redefine PC1.5 to be the sum of power from all Pas regardless of whether a UE supports TxD or not. (Qualcomm, R4-2215377)
· Proposal 6:  Align the understanding that UE power class is per band defined, rather than per antenna port.(OPPO, R4-2216436)
Summary of 1st round discussion:

Various views were provided. Since this is related to TxD concept, and there is a previous issue to add TxD support, this issue may be alleviated. 

Tentative agreements:
Wait until TxD is also defined for 4Tx, then check new definition of PC 1.5 needed or not.
	Company
	Comments

	LG Electronics
	Fine with the tentative agreements.

	OPPO
	Ok with WF.

	Intel
	We agree with the WF.  It is better to wait until TxD is defined for 4TX before making a new definition for PC1.5
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