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1 Introduction
In last meeting, a WF on FR1 4Tx UE RF requirements are approved in [1], we copied some contents below for convenience.
RF parts/performance
· [bookmark: OLE_LINK48][bookmark: OLE_LINK45]For both 4Tx and 8Rx
· [bookmark: OLE_LINK1]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 
· [bookmark: OLE_LINK33][bookmark: OLE_LINK35]One set of requirements for CPE/FWA/vehicle/industrial devices;
· Option 2:
· [bookmark: OLE_LINK32][bookmark: OLE_LINK44]Vehicular UE has same antenna isolation as handheld UE (Previous agreement)
· Two set of requirements for CPE/FWA/vehicle/industrial devices;
SAR compliance
· [bookmark: OLE_LINK34][bookmark: OLE_LINK22]Option 1: Only consider P-MPR approach for CPE/FWA/vehicle/industrial devices 
· [bookmark: OLE_LINK46]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. 
[bookmark: OLE_LINK25]In this contributions, we give some discussions on the above issues. 
2	Discussion
[bookmark: OLE_LINK23][bookmark: OLE_LINK66][bookmark: OLE_LINK5]This WF combined both 4Tx and 8Rx to keep the consistency between these two topics. In our understanding, it is unclear for the two options since the mentioned requirements are not clear, which can be interpreted as all of the RF requirements. However, in terms of the discussion of 4Tx and 8Rx, it was agreed that only some RF requirements should be re-defined, which means for most RF requirements, the existing requirements should be re-used.
[bookmark: OLE_LINK9]Observation 1: Only some RF requirements should be re-defined for 4Tx and 8Rx, respectively.
The main RF requirements are needed to be re-discussed and re-defined for 4Tx and 8Rx are:
1: 4Tx: MPR
[bookmark: OLE_LINK21][bookmark: OLE_LINK4][bookmark: OLE_LINK27]2: 8Rx: ΔTRxSRS, ΔRIB,8R
For the 4Tx specific requirements, of course, shall be developed on a case-by-case basis by using the basic principle, which is per-UE, or per each transmit antenna connector, or per layer, etc. Also, the TPMI index for 4Tx are approved but for all UE types of CPE/FWA/vehicle/industrial devices. It shall be noted that all the Rx requirements to support 4Tx are re-used from 2Tx with slight modifications such as antenna connector numbers.
For 8Rx, ΔTRxSRS requirements were discussed in last meeting, and it was agreed that [4.0dB] for ΔTRxSRS for 8Rx for 1T8R for n77/n78/[n41] as a starting point. In terms of the discussion, the requirements were defined as UE type agnostic. However, for ΔRIB,8R requirements, companies commented that it should be agreed whether one or two set of requirements should be defined.
[bookmark: OLE_LINK31][bookmark: OLE_LINK7]Therefore, in our understanding, the question itself should be whether to define one or two set of MPR requirements for 4Tx and ΔRIB,8R requirements for 8Rx, respectively.
[bookmark: OLE_LINK2]Observation 2: The question itself should be whether to define one or two set of MPR requirements for 4Tx and ΔRIB,8R for 8Rx, respectively.
In RAN4 #104 meeting, for MPR requirements framework for 4Tx were agreed as:
· [bookmark: OLE_LINK43][bookmark: OLE_LINK41][bookmark: OLE_LINK36][bookmark: OLE_LINK42]For 4Tx MPR requirement, the high antenna isolation compared to handheld UE is assumed for CPE and FWA device. 
· For 4Tx MPR requirement, the same antenna isolation as for handheld UE is assumed for vehicular UE.
[bookmark: OLE_LINK37]It can be seen clearly that vehicular UE has same antenna isolation as handheld UE, and high antenna isolation compared to handheld UE is assumed for CPE and FWA device. We didn’t see there are reasons to overturn this agreements.
[bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK40]Moreover, when we look at the MPR requirements for PC1.5 with dual Tx in the spec (also in the screenshot below), there are two sets of the MPR requirements corresponding to different antenna isolation cases, and the MPR values of high antenna isolation are smaller than or equals to the values of low antenna isolation (we assume the low antenna isolation here means the 10dB antenna isolation assumption for handheld UE.) 
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Therefore, although there are no specific values for the high antenna isolation for CPE and FWA device, also there were no MPR evaluations so far, we think define two set of MPR requirements are feasible by using the similar approach with 2Tx.
Proposal 1: For 4Tx, it is proposed: (minor modification based on option 2.)
· Vehicular UE has same antenna isolation as handheld UE (Previous agreement)
· Two set of MPR requirements for CPE/FWA/vehicle/industrial devices;
[bookmark: OLE_LINK49]For SAR issue, P-MPR scheme is always applicable. For the duty cycle schemes for TDD, due to duty cycle reporting is optional, so it would be fine to further discuss the duty cycle scheme including the evaluation period, existing IEs and default UL duty cycle, etc. 
[bookmark: OLE_LINK50]In terms of the WID, currently FDD band n1 and TDD bands n41/n77/n78 were included. Therefore, the discussion should be focus on TDD band, rather than FDD band. For HPUE FDD band, there were no conclusion for duty cycle scheme.
[bookmark: OLE_LINK3][bookmark: OLE_LINK12][bookmark: OLE_LINK24][bookmark: OLE_LINK28]Proposal 2: The discussion on duty cycle scheme for 4Tx should be focus on TDD band, rather than FDD band.
 
3 Conclusion
In this contribution, we give some further discussions on 4Tx CEP/FWA/vehicle/industrial devices. The conclusions are:
Observation 1: Only some RF requirements should be re-defined for 4Tx and 8Rx, respectively.
Observation 2: The question itself should be whether to define one or two set of MPR requirements for 4Tx and ΔRIB,8R for 8Rx, respectively.
[bookmark: OLE_LINK6]Proposal 1: For 4Tx, it is proposed: (minor modification based on option 2.)
· Vehicular UE has same antenna isolation as handheld UE (Previous agreement)
· Two set of MPR requirements for CPE/FWA/vehicle/industrial devices;
Proposal 2: The discussion on duty cycle scheme for 4Tx should be focus on TDD band, rather than FDD band. 
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Table 6.2D.2-2 Maximum power reduction (MPR) for power class 1.5 with dual Tx

Modulation MPR (dB)
Edge RB allocations | Outer RB allocations | Inner RB allocations

DFTs- | P2 BPSK <6 =@ <05

OFDM

QPSK <65 =[25] <05

16 QAM <65 <(35] <15

64 QAM <65 <[4 <35

256 QAM <65 <65 <[6.5]

CP-OFDM |__QPSK. <65 =[4.5] <2

16 QAM <65 <[4.5] <25

64 QAM <65 <[5 <45

256 QAM <85 <85 =5
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Table 6.2D.2-3 Maximum power reduction (MPR) for power class 1.5 with dual Tx

Modulation MPR (dB)
Edge RB allocations | Outer RB allocations | Inner RB allocations
DFT-s- | Pi2BPSK <6 <15 <0
OFDM

QPSK <65 <2 <0

16 QAM <65 <3 <1

64 QAM <65 <35 <3
256 QAM <6.5 <55 <55
CP-OFDM QPSK <65 <4 <15
16 QAM <65 <4 <2

64 QAM <6.5 <45 <4
256 QAM <75 <75 <75





