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1. [bookmark: _Toc474153548]Spectrum utilization [FS_NR_newRAT]
R4-1700535	Aspects of spectral efficiency for UE
					38.803 v..
					Source: Intel Corporation
Abstract: 
Discuss maximum spectrum utilization capability
Discussion: 
Vodafone: minimum channel BW of 20MHz for sub-6GHz, is kind of philosophic. Need to maintain lower than 20MHz channel BW.
Huawei: there are some agreements on SCS of 15kHz and 60kHz. Proposal 2, we already had some agreement. As for reporting, it can be further studied.
ZTE: we agree with proposals 2 and 3.
Decision: 		The document was noted. (need a tdoc for the revised version, which can be noted aslo)


R4-1700651	UE and basestation spectal confinement capabilities in NR
					Source: Ericsson
Abstract: 
Discussion on the impacts of both UE and gNB capabilities for NR spectral confinement
Discussion: 
Intel: there was a mention of RAN1. Need a limit on implementation. Agree with observations 6 and 7.
ZTE: observation 8, may be difficult to schedule. Not clear how observation 9 works.
Huawei: we agree with these observations. How the mechanisms to enable it can further studied.
Ericsson: fixed size will be simple, but we think this is feasible based on our analysis. There may be scenarios that are difficult to schedule for inter-numerologies.
Decision: 		The document was noted.


R4-1701073	Evaluation results for maximum spectrum utilization
					Source: Samsung
Abstract: 

Discussion: 
Samsung: small channel BW and large SCS is still feasible. May send an LS to RAN1 for clarification.
Ericsson: some filter lengths are quite long leading to ISI. Some EVM values are high. When evaluating spectrum efficiency, it is important to do link adaptation. 
Intel: why do we need for 5MHz and 60kHz SCS for URLLC. Is the filter linear-phased? Need to reduce the options of SCS.
ZTE: observation 1, it is derived from PSD consideration. BS has narrow band blocking, may lead to more GB. Observation 3, the number of filter taps is high.
Huawei: we have provided some contributions on how to reduce filter length, making it affordable for implementation.
Qualcomm: fractional PRB, actual user cases need to be provided.
Samsung: linear filter. Filter length depends on implementation. 
Decision: 		The document was noted.


R4-1701074	Evaluation results of Guard band in case of mixed numerology
					Source: Samsung
Abstract: 

Discussion: 
Ericsson: it is necessary to use link adaptation to evaluate spectrum efficiency.
Nokia: results are for QPSK, need to study higher MCSs to study spectrum efficiency rather than spectrum utilization.
Decision: 		The document was noted.


R4-1701159	Transmitter link level simulations on spectrum utilization
					Source: Ericsson
Abstract: 
Further link level simulations
Discussion: 

Decision: 		The document was noted.


R4-1701163	On spectrum utilization and receiver aspects
					Source: Ericsson
Abstract: 
Considerations on NB blocking
Discussion: 
Huawei: based on your results, 99% spectrum utilization is feasible, even considering Narrow band blocking. The only issue is filter length. We consider some implementation to reduce filter complexity.
Nokia: we need to consider blocking and power consumption performance at the receiver.
Ericsson: this evaluation is preliminary. There may be other issues like ISI. More study is needed for filter complexity reduction techniques.
Decision: 		The document was noted.


R4-1701317	On how to specify spectrum utilization
					Source: Huawei, Hisilicon
Abstract: 
This contribution is for approval.
Discussion: 
Qualcomm: on mixed numerology, proposal is not to do anything on TX. The same for RX side?
ZTE: disagree with proposal 1. Need to specify utilization for mixed numerology. Proposal 3, RAN4 requirement should be specified in a transparent way. Need to study GB and GB size, not “allowed”.
Huawei: we are saying no need to explicitly specify GB. We didn’t say mixed numerology is not important, but it is hard to give a number of utilization in this case.
Decision: 		The document was noted.


R4-1701318	Discussion on impact on UE Rx filtering
					Source: Huawei, Hisilicon
Abstract: 

Discussion: 
ZTE: it is premature say “For carrier 2, the SEM and ACLR requirement can still be fulfilled in spite of the higher spectrum utilization within carrier bandwidth” need to study GB.
Ericsson: Ob 1. What if filter needs all the GB, not half of it? Ob 2. Is UE carrier BW larger than numerology 2? Ob 3. Does it mean UE adapts its filtering?
Qualcomm: clarification of Ob. 3. What if UE is allocated RBs at the edge? A strange assumption that UE only uses half of GB.
Huawei: for ZTE comments, we need more evaluation. Why UE needs all the GB? If UE uses all GB, you allow interference into the channel. If UE carrier BW is larger, RX filtering is needed. UE can report its capability to BS, which will use it in its scheduling.
Decision: 		The document was noted.


R4-1701760	On spectral utilization and EVM for NR
					Source: ORANGE
Abstract: 

Discussion: 
Qualcomm: with this approach, spectrum utilization is improved, but not spectrum efficiency.
Intel: we support QC’s view. How about complexity?
Orange: our evaluation does indicate spectrum efficiency can be improved. Latency remains the same, and agree marginal increase in complexity is required. RAN1 agrees that modulation can be non-transparent, in which this proposal falls.
Decision: 		The document was noted.


R4-1701793	Feasible Spectral Utilization for NR
					Source: Qualcomm Incorporated
Abstract: 
This paper proposes feasible spectrula utilization for NR
Discussion: 
Intel: what’s the measure in limiting the number of UE options such as channel BW and SCS?
Huawei: in the table, QC doesn’t assume any spectrum confinement techniques. 2% window is enough, but based on other companies’ evaluation, 2% window length is not enough or the spectrum utilization improvement is marginal. In our result of filter length, we use symbol wise truncation. The degradation is negligible compared to the case of original filter. The filtering should be sub-band based, i.e. applied to the whole subband, not UE based.
Ericsson: if backoff can be reduced further for some cases.
ZTE: 1RB as GB can be further studied.
Qualcomm: “enough” or “not enough” needs to be further studied. Truncation may be further studied for mmWave band. UE needs to support different RB allocations.
Decision: 		The document was noted.


R4-1701887	TP for 38.803: Conclusion of  complexity and delay issues on NR waveforms
					38.803 v1.1.1
					Source: Huawei, Hisilicon
Abstract: 

Discussion: 
Nokia: we prefer to keep this text generic, no mention of f-OFDM or windowing-OFDM.
More offline discussion is needed.
Decision: 		The document was revised to.


R4-1701888	TP for 38.803: Conclusion of NR spectrum utilization
					38.803 v1.1.1
					Source: Huawei, Hisilicon
Abstract: 

Discussion: 

Decision: 		The document was not treated.


R4-1701895	Maximising NR spectrum utilization
					Source: VODAFONE Group Plc
Abstract: 

Discussion: 
ZTE: concerns about proposal 1. Need to study GB size to meet requirements. UE when TX at channel edge, may cause interference to the other BS.
Huawei: we support both proposals. Capabilities of BS and UE are different.
Qualcomm: we can support the idea behind this. Close-in req. such as SEM and ACLR require some nominal channel BW. On RX, the receiver needs to know how close the interference is, mean some nominal channel BW is needed.
Ericsson: need to consider RX selectivity. If backoff in power is needed, may affect spectrum efficiency.
Vodafone: minimum performance should not preclude us doing better in the future.
Decision: 		The document was noted.


1. [bookmark: _Toc474153549]In-band requirements for multiple numerologies [FS_NR_newRAT]
R4-1700719	Assumptions for NR in-band emission, EVM and in-band selectivity requirements with different numerologies
					Source: Nokia, Alcatel-Lucent Shanghai Bell
Abstract: 
Propose the set of assumptions for the RAN4 requirement development.
Discussion: 

Decision: 		The document was not treated.


R4-1700720	Two set of NR UE UL in-band emissions and EVM requirements for UE Tx
					Source: Nokia, Alcatel-Lucent Shanghai Bell
Abstract: 
Discuss NR UE Tx in-band emission and EVM requirements following the RAN4 agreements.
Discussion: 

Decision: 		The document was not treated.


R4-1700721	NR UE Tx EVM requirements
					Source: Nokia, Alcatel-Lucent Shanghai Bell
Abstract: 
Discuss NR UE Tx EVM requirements following the RAN4 agreements.
Discussion: 

Decision: 		The document was not treated.


R4-1700722	NR UL selectivity requirements at BS RX
					Source: Nokia, Alcatel-Lucent Shanghai Bell
Abstract: 
Discuss NR BS selectivity requirements following the RAN4 agreements
Discussion: 

Decision: 		The document was not treated.


R4-1700723	NR DL in-band EVM and emission requirements at BS TX
					Source: Nokia, Alcatel-Lucent Shanghai Bell
Abstract: 
Discuss NR BS Tx in-band emission and EVM requirements following the RAN4 agreements.
Discussion: 

Decision: 		The document was not treated.


R4-1700730	NR DL in-band emission and EVM requirements at BS TX
					Source: ZTE Wistron Telecom AB
Abstract: 
Following the RAN4 agreements, in this contribution we discuss NR BS DL EVM definition basis for EVM requirements development in mixed numerology case. 
Discussion: 

Decision: 		The document was not treated.


R4-1700803	UL guard band demand due to OOBE caused by PA nonlinearity
					Source: ZTE Microelectronics Tech. Co.
Abstract: 
In this paper, we simulate OOBE in UL caused by PA nonlinearity with different back-off, and analyze the minimum required guard band in order to support the specified UL modulation schemes, and propose RAN4 introduce UL guard band between different numerologies within the same channel. 
Discussion: 

Decision: 		The document was not treated.


R4-1700818	TRX and PA Impairments for Multiple Numerologies in NR UL
					Source: Skyworks Solutions Inc.
Abstract: 
This contribution provides analysis of the impact of TRX impairments and PA spectral regrowth on guard band requirements for multiple numerologies in NR.
Discussion: 

Decision: 		The document was not treated.


R4-1700954	In-channel Guard Band with Different Numerologies
					Source: Qualcomm Incorporated
Abstract: 
In this paper we analyze the definition of EVM and how it relates to receiver requirements
Discussion: 

Decision: 		The document was not treated.


R4-1701158	On multi-numerology transmission and requirements
					Source: Ericsson
Abstract: 
Considerations on scenarios and requirements for multi-numerology
Discussion: 
ZTE: we still have concern about relying on BS scheduling. Also concerns on EVM. Need to consider GB.
Huawei: we support this. GB depends on scenarios, factors such as power imbalance. We can define in-band requirement with some assumptions.
Decision: 		The document was noted.


R4-1701505	On Carrier leakage requirement
					Source: Huawei, Hisilicon
Abstract: 
This contribution discusses how the carrier leakage requirement should be defined
Discussion: 

Decision: 		The document was withdrawn.


R4-1701763	On EVM evaluation for multi-numerology multiplexing 
					Source: ORANGE
Abstract: 

Discussion: 

Decision: 		The document was not treated.



R4-1701889	TP for 38.803: Conclusion of NR in-band requirements
					38.803 v1.1.1
					Source: Huawei, Hisilicon
Abstract: 

Discussion: 

Decision: 		The document was not treated.



WF and agreements
One WF on spectrum utilization led by Huawei
One WF on in-band emission led by Nokia
TPs can be further discussed offline.
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