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1. Introduction
UE RF Evening AH as held in Thursday 24th Aug 2017 7pm-9pm
2. Agenda
Documents intended to be treated in the order. If time allows, we continue from annex. Also other documents can be discussed if needed. 
R4-1708814
WF on MPR evaluation for mm Wave
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Source: Qualcomm

Nokia: Where did the new EVM numbers come from

QC: 35 % From QC document

Skyworks: We found out that relaxing QPSK EVM from 17.5% may have benefits
Agreed: To have comparable results between companies, EVM according to option 1 results should be presented. 

R4-1708807
Draf LS on Power class and power control
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Source: Inter digial

QC: Problem with “beam-forming mode”

Nokia: Item2, mmW range to be added

Ericsson: RAN1 is discussing beam forming modes so it should be included

QC: RAN1 may have understanding on BF modes but RAN4 does not

Ericsson: We have discussed CDFs etc, maybe “beam radiation pattern” in better word 

QC: Similar problem, what is beam radiation pattern? Are these radiation patterns in RAN1 related to SRS or PRACH?
Ericsson: Yes. The LS is or without “beam patterns” is ok for us

Samsung: Where is agreement on RSRP and CS-RSRP? Why cmW is here

Interdigital: In RRM session minutes. Can use 24 GHz instead

From: Qindao report:

Agreement: for RSRP and CSI-RSRP definitions for NR
· The RSRP and CSI-RSRP definition should include Rx beamforming gain for OTA 
· For conducted, the reference point for definition can be antenna connectors.
Samsung: Why is this RSRP item here

Interdigital: Pathloss is calculated based on RSRP ref plane

NTT Docomo: What is the benefit of informing item 1?

Nokia: RAN1 only understands PCMax

QC: Motivation was to ensure common understanding between RAN1 and 4 on power class definition

Evening AH agrees to the Draft LS
R4-1708913
WF on LTE - NR band combinations with large Rx MSD
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Source: Nokia
Note: similar WF from Intel is also discussed at same time
Nokia:

· For all LTE-NR band combinations, dual UL transmission is supported by the UE and MSD is defined when needed.
· For LTE - NR band combinations with large Rx MSD values, single UL transmission should be considered as one solution to avoid the REFSENS degradation. Network decides if and when to use single transmission solution.
Intel:

· It is proposed to introduce band combination specific UE capability signaling to indicate single UL Tx or 2 UL Tx support for LTE-NR DC.
· Support for 2 UL Tx at the simultaneous time is optional for UE for each LTE-NR DC band combination
Difference of proposals is wherther if UE decides when 1Tx is used or network decides it. Ran1 working agreement not clear.
Apple: Nokia proposal mandates UE to support 2Tx. We can not agree with this. Agreeing what is large MSD is difficult since the number of combinations. Many papers already talk about MSDs Our approach, we can decide what combos have a problem and then decide to use 1Tx

Ericsson: Nokia proposal is good. It puts 1Tx and 2Tx on equal footing. Supporting combinations are optional. 

DISH: Intel prop put operators operators on channel without MSD in unfair position

Apple: We only mean not to mandate 2 UL

Nokia: How would 2UL ever happen if UE signals no support

Apple: Samsung contribution has an example R4-1704759, “Co-existence analysis on LTE-NR band combinations” Samsung
Huawei: Nokia P1 mandates 2UL in anycase. P2 lets network decide. But Ericsson just commented that UE will have freedom. This may result in to situation where 2UL is implemented in UE but it is never used if network never uses it

Ericsson: Support of particular band combos is optional, not 2UL support with the combo.

Nokia: Since many combos have a problem so 1TX will be used. Network conditional maybe good despite the spec’d MSD
Oppo: Fundamental error is that network can not know UE problems

Apple: In Nokia proposal, UE must dynamically know when it has a problem. It requires complexity in UE


Nokia: UE does not need to know since 2UL is enabled by network

DISH: Many combos, there is no MSD. Is some cases there is. 

Huawei: Network does not seem to benefit anything on Nokias proposal
Oppo: On Nokia comment that “CSI reporting can now a bad channel conditions”. Network does not know if UE has an internal problem. TDM solutions are preferred

Nokia: LTE has IDC signalling. This should not be a problem. Key question is if UE vendors want to invest in to 2UL. RAN1 has been assuming this. 

Chair: Discussion seem to circulate on understanding on the impact and what other WG have assumed. Is decision needed in this meeting

Apple: No, decision is not needed. May it is never needed

Dish: UE has to support anyway LTE and NR in NSA mode. I am looking forward for analysis on impact on HW

Apple: This will have HW impact

Mediatek: Even we co-source Nokia WF, could we analyse 1Tx solution first and then proceed to 2UL case, then we could do delta analysis

Nokia: RAN2 has a baseline assumption which is 2UL. Time line is critical. It seems we can not agree in this meeting. 

Apple (RAN2): There is no RAN2 baseline. Intention is to send LS from RAN2 to RAN4 on UE capability design. 
Intel: Clarify our proposal. If no issue is identified in UE design, then we are ok to support 2TX. 

Nokia: We will submit our paper. Depends on Chairs if discussion continues or not. 

R4-170XXXX
Min power for mmW
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Source: CATT.

Agreement proposed: 
· The minimum output power and transmit OFF power should be defined as EIRP at beam peak direction of UE maximum output power.
WF for AH#3

· Companies are encouraged to provide inputs to confirm the proposed values for minimum transmit power and transmit OFF power.
· Test equipment vendors are invited to provide input on testability aspects. E.g.
· - Minimum measureable EIRP and the corresponding measurement error from test equipment vendor.

· - 
Test method to improve testability.

QC: on Background slide, range is -20 to-24 dBm ?

CATT: This was requested

Sony: Direction of OFF is beam

NTT Docomo: How about other directions. 

R&S: Anritsu stated -35 dBm is not feasible value for measurement

CATT: Req considers system needs and testability needs hence WF for next mtg

QC: Our value was referred to conducted plane. Now background has EIRP, this is not correctly captured. If WF is revised, we could rewrite it

Samsung: Not clear what is definition of min power, power from full array or from one antenna?

NTT Docomo: Concern how to guarantee performance of signal quality to other direction in min power level, meaning EVM. 

R&S: Typically we do not measure OFF power, just OFF-ON mask

Sony: What is difference of IBE and OFF power?

Chair: more offline work needed among companies with comments above.
R4-1708912
NR MPR simulation assumptions for sub-6 GHz
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Source: Nokia
Seems agreeable to the group with one small modification to slide 5: Remove :” CIM3 = 60 dBc up to 3.8 GHz (Band 43). Above 3.8 GHz FFS”
R4-1708824
WF on MSD for sub6GHz






  CR-  rev  Cat:  () v





Source: Huawei, HiSilicon

Skyworks: There was an online discussion to put also refsens aspects in to this WF

Huawei: Take discussion offline. 
Reference

[1] R4-170xxxx
3. Annex: Open documents not treated in AH and noted discussion in UE RF agenda at the time of AH

R4-1708914
WF on power class and CDF for mmWave UEs
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Source: NTT DOCOMO, INC

R4-1708815
WF on ON/OFF mask use cases for NR UE transmissions
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Source: Ericsson
R4-1708824
WF on MSD for sub6GHz
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Source: Huawei, HiSilicon

R4-1708005
4Rx UE RF requiremetns for NR below 6GHz
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Source: Huawei, HiSilicon

Discussion: 

Proposal 1 It is proposed to specify 4Rx UE RF requirements for NR bands with Rx frequency range above 1.7GHz. 
Proposal 2 It is proposed that the same ΔRIB,4R values are reused for NR bands supporting 4Rx.
Dish: For P1, this is only for Rel15? We should not preclude possibities to use 4Rx in other frequencies mentioned.

Huawei: Proposa 1 is for only Rel15. 
CHTTL: if we approve this proposal, we do not have to propose new bands for 4Rx?

Huawei: we do not need to propose bands to introduce 4Rx features. Some bands may not have to specify 2Rx.

R4-1708904
WF on SNR for Reference sensitivity for both sub6GHz and above 24GHz
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Source: Qualcomm Incorporated

Abstract: 

mmW UE reference sensitivity discussion and one proposal:

 RAN4 will define reference sensitivity requirements for mmW UE only for 20 and 90 %-tile spatial coverage.

Discussion: 

LGE: for -3dB of SNR, what is the assumption like the number of antenna?

MTK: MSD can be calculated without SNR.

Qualcomm: For -3dB, the number of antenna would be based on reference architecture we agreed. -3dB is feasible number. For MTK, maximum sensitivity degradation, how can we caluculate without refesens?

MTK: the sensitivity is NF + SNR ….. if we know and noise figure and interference level, we can know the MSD.

LGE: For -3dB, we would like to add -3 dB to [ ] or replace -3dB with -1dB.

Qualcomm: -1dB is from LTE.

Huawei: -1dB comes from LTE. Using LTE as an assumption is very reasonable for futher study. 

Skyworks: why is -1dB better than -3dB?

Qualcomm: WF says we can change -3dB depending on the input from other companies. 

R4-1708905
WF on Reference sensitivity for mm Wave
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Source: LGE

R4-1707510
Out-of-band blocking around 28 GHz
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Source: NTT DOCOMO, INC.

Discussion: 

Proposal 1: Companies are encouraged to provide further information on blocking (not preclude other systems than ASDE) especially in Region 3 to define appropriate out-of-band blocking requirements above 24 GHz.

Proposal 2: Out-of-band blocking for not only above operating frequency but also below one should be specified in core specification. Testing time aspects e.g., decimation of test cases will be discussed separately in conformance spec anyway.
Qualcomm: Proposal 1 seems agreeable. For Proposal 2, we are not sure how can we consider conformance aspect. For OOB, frequency range is so wide and in mm Wave, we need to consider spherical coverage, hence, the testing points are significantly high. We understand the concern. 
MTK: I was wondering that if using CW makes sensen in mm Wave?
R4-170XXXX
Min power for mmW
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Source: CATT.

R4-1708813
WF on UE Tx EVM for mmW 
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Source: Qualcomm Incorporated
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