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1 Information
Ad hoc purpose
· Identify Rel-15 leftover NR UE and BS Demodulation and CSI reporting requirements to be recommended to be considered in Rel-16 timeframe.

· Provide initial prioritization of topics.

2 General
2.1 List of contributions
	TDoc
	Title
	Source
	Type
	For
	Agenda item
	TDoc Status

	R4-1905335
	Way forward on NR demodulation scope for Rel-16
	China Telecom
	other
	Approval
	6.12
	available

	R4-1905728
	Scope of Rel-16 NR UE Demodulation/CSI requirements
	Intel Corporation
	discussion
	Discussion
	13
	available

	R4-1905333
	Draft WID on NR performance requirement enhancement
	China Telecom
	discussion
	Information
	13
	available

	R4-1905334
	Motivation for new WI on NR performance requirement enhancement
	China Telecom
	discussion
	Information
	13
	available

	R4-1905638
	Motivation for NR support for High speed train scenario
	CMCC
	discussion
	Information
	12
	available

	R4-1905639
	New WID on NR support for high speed train scenario
	CMCC
	WID new
	Information
	12
	available


2.2 Summary of proposals

	TDoc
	Title
	Source
	Proposals

	R4-1905335
	Way forward on NR demodulation scope for Rel-16
	China Telecom
	· PDSCH demodulation requirements for the following scenarios

· Additional TDD configurations based on operator request, including {DDSU} with S=10D:2G:2U for FR1 and {DSUU} with S=12D:2G for FR2

· with 2 TCI states

· Missing set of channel bandwidth and subcarrier spacing in Rel-15 if any

· Additional channel model, including TDL-D and TDL-E

· PDSCH requirements with the presence of co-channel intra-cell inter-user interference

· MMSE receiver can be considered as reference receiver

· Interference-aware receivers for FR1

· BS side: 

· PUSCH requirements with enhanced receivers for handling co-channel inter-cell interference

· LMMSE-IRC or interference pre-whitening can be considered as reference receiver

· Study whether to introduce PUSCH requirements with enhanced receivers for handling co-channel intra-cell inter-stream/user interference

· For intra-cell inter-user interference handling, hard-IC (hard L-CWIC) and hybrid-IC (mixing hard-IC and soft-IC) receivers as defined in NOMA TR 38.812 can be considered as reference receiver

· UE side: 

· PDSCH requirements with enhanced receivers for handling co-channel inter-cell interference

· LMMSE-IRC or interference pre-whitening can be considered as reference receiver

· Study whether to introduce PDSCH requirements with enhanced receivers for handling co-channel intra-cell intra-stream interference for SU-MIMO

· Up to 4 transmission layers for SU-MIMO are to be considered, and parallel - soft IC can be considered as reference receiver

· Study whether to introduce PDSCH requirements with enhanced receivers for handling co-channel intra-cell inter-user interference for MU-MIMO

· CA and DC requirements: 

· UE side: PDSCH normal demodulation requirements and CA/DC specific requirements, including soft buffer management, power imbalance.

· PDSCH and CSI requirements with the number of Tx ports larger than 8 and upper to 32

· Release independent aspect for the demodulation requirements for UE side

	R4-1905728
	Scope of Rel-16 NR UE Demodulation/CSI requirements
	Intel Corporation
	Proposal #1:
Define the R16 NR UE demodulation requirements for HST scenarios based on WI objectives in RP-190258
Proposal #2:
Define the R16 NR UE demodulation requirements for URLLC features
· 99.999% Reliability
· Slot Aggregation
· PDSCH Mapping Type B

· Pre-emption indication

· Shortened UE processing time

· Self-contained slot

· Low latency CSI feedback
Proposal #3:
Define the R16 NR UE demodulation requirements interference mitigation receivers
· Target scenarios

· #1: NR-NR Inter-cell interference handling

· Reference receivers: LMMSE-IRC or interference pre-whitening with DMRS-based interference covariance matrix estimation.

· Investigate interference characteristics including interference power profiles, network synchronization assumptions, SCS alignment in the neighbouring cells, time/frequency PDSCH resource allocation assumptions in the neighbouring cell, etc. 

· Prioritize FR1 scenarios. 

· Focus on PDSCH performance enhancements. 

· #2: Intra-cell MU-MIMO interference handling (2nd priority)

· Reference receivers: LMMSE-IRC receivers. 

· Investigate interference characteristics in terms of resource allocation alignment between different co-scheduled UEs 

· Study if additional network assistance is required to facilitate interference aware receivers

Proposal #4:
Further select the set of features for R16 NR UE demodulation requirements definition

· Requirements for CBG-based HARQ retransmissions

· CA/EN-DC specific requirements

· NR CA PDSCH normal demodulation requirements

· NR CA and EN-DC power imbalance requirements for intra-band case

· CSI requirements with the number of TX ports larger than 8 and up to 32

· LI reporting requirements

· CRI reporting requirements

· Requirements for additional TDD configurations (subject to operator request)

· Requirements for additional CBW/SCS combinations (subject to operator request)

	R4-1905638
	Motivation for NR support for High speed train scenario
	CMCC
	· Following scenarios will be investigated:

· The channel model: 

· HST-SFN scenarios, e.g. the channel mode captured in Section B.3A of 3GPP TS 36.101

· HST scenarios with high Doppler frequency, e.g. the channel mode captured in Section B.3 of 3GPP TS 36.101

· TDL channel with high Doppler frequency
· Other deployment scenarios are not precluded

· The target speed is up to 500km/h

· The carrier frequency is up to 6GHz

· Investigate and specify the UE RRM core requirements for: 

· Cell reselection requirements 

· Cell identification requirements when DRX is used. 

· Measurement delay requirements when DRX is used. 

· If needed other requirements are not precluded
· If needed, signalling impact should be discussed in RAN2

· Investigate and specify the RRM performance requirements of measurement accuracy
· Specify the RRM test cases for: 

· Cell reselection requirements 

· Cell identification requirements when DRX is used. 

· Measurement delay requirements when DRX is used. 

· Measurement accuracy requirements 

· Other test cases are not precluded if the core requirements are specified. 

· Specify the UE demodulation requirements and test cases for NR PDSCH 

· Other requirements are not precluded if needed. 

· Specify the BS demodulation requirements and test cases for NR PUSCH 

· Other requirements are not precluded if needed


2.3 Background information

RP-190659 “WF on the scope of R-16 RRM and Demod work in RAN4”, Intel, RAN #83, March 2019 (noted)
· Scope of Rel-16 NR Demod requirements
· Interference-aware receivers for FR1
· BS side: 
· PUSCH requirements with enhanced receivers for handling co-channel inter-cell interference. 
· LMMSE-IRC or interference pre-whitening can be considered as reference receiver
· UE side: 
· PDSCH requirements with enhanced receivers for handling co-channel inter-cell interference. 
· LMMSE-IRC or interference pre-whitening can be considered as reference receiver.
· CA and EN-DC requirements
· UE side: PDSCH normal demodulation requirements and CA/EN-DC specific requirements, e.g, soft buffer management, power imbalance.
· PDSCH and CSI requirements with the number of Tx ports larger than 8 and upper to 32
· Notes
· Down-selection and/or prioritization among the requirements can be done in the WI stage
2.4 Leftover issue summary
Leftover issues
· BS and UE demodulation requirements for HST scenarios (based on R4-1905639)

· Following scenarios will be investigated:

· The channel model: 

· HST-SFN scenarios, e.g. the channel mode captured in Section B.3A of 3GPP TS 36.101

· HST scenarios with high Doppler frequency, e.g. the channel mode captured in Section B.3 of 3GPP TS 36.101

· TDL channel with high Doppler frequency
· Other deployment scenarios are not precluded
· The target speed is up to 500km/h

· The carrier frequency is up to 6GHz

· If needed, signalling impact should be discussed in RAN2

· Specify the UE demodulation requirements and test cases for NR PDSCH 

· Other requirements are not precluded if needed. 

· Specify the BS demodulation requirements and test cases for NR PUSCH 

· Other requirements are not precluded if needed
· Notes: 

· RRM scope is not included

· Based on RAN #83 the HST scope is stable except the for the target speed.
· UE interference mitigation requirements

· Option 1: NR UE demodulation requirements interference mitigation receivers requirements
· #1: NR-NR Inter-cell interference handling

· Reference receivers: LMMSE-IRC or interference pre-whitening with DMRS-based interference covariance matrix estimation.

· Investigate interference characteristics including interference power profiles, network synchronization assumptions, SCS alignment in the neighbouring cells, time/frequency PDSCH resource allocation assumptions in the neighbouring cell, etc. 

· Prioritize FR1 scenarios. 

· Focus on PDSCH performance enhancements. 

· #2: Intra-cell MU-MIMO interference handling (2nd priority)

· Reference receivers: LMMSE-IRC receivers. 

· Investigate interference characteristics in terms of resource allocation alignment between different co-scheduled UEs 

· Study if additional network assistance is required to facilitate interference aware receivers
· Option 2: Interference-aware receivers for FR1

· PDSCH requirements with enhanced receivers for handling co-channel inter-cell interference

· LMMSE-IRC or interference pre-whitening can be considered as reference receiver

· Study whether to introduce PDSCH requirements with enhanced receivers for handling co-channel intra-cell intra-stream interference for SU-MIMO

· Up to 4 transmission layers for SU-MIMO are to be considered, and parallel - soft IC can be considered as reference receiver

· Study whether to introduce PDSCH requirements with enhanced receivers for handling co-channel intra-cell inter-user interference for MU-MIMO

· BS interference mitigation requirements

· 
Option 1:

· PUSCH requirements with enhanced receivers for handling co-channel inter-cell interference

· LMMSE-IRC or interference pre-whitening can be considered as reference receiver

· Study whether to introduce PUSCH requirements with enhanced receivers for handling co-channel intra-cell inter-stream/user interference

· For intra-cell inter-user interference handling, hard-IC (hard L-CWIC) and hybrid-IC (mixing hard-IC and soft-IC) receivers as defined in NOMA TR 38.812 can be considered as reference receiver

· URLLC requirements

· Option 1: UE and BS demodulation and CSI requirements for URLLC features

· 99.999% Reliability

· Slot Aggregation

· PDSCH Mapping Type B

· Pre-emption indication

· Shortened UE processing time

· Self-contained slot

· Low latency CSI feedback
· Other requirements

· CA, EN-DC and NE-DC requirements

· NR CA PDSCH normal demodulation requirements

· NR CA, EN-DC and NE-DC power imbalance requirements for intra-band case
· NR CA, EN-DC and NE-DC soft buffer management
· Requirements for the number of TX ports larger than 8 and up to 32
· PDSCH demodulation requirements

· CSI reporting requirements
· Requirements for CBG-based HARQ retransmissions

· LI reporting requirements

· CRI reporting requirements

· Requirements for additional TDD configurations (subject to operator request)

· Option 1: Additional TDD configurations based on operator request, including {DDSU} with S=10D:2G:2U for FR1 and {DSUU} with S=12D:2G for FR2

· Requirements for additional CBW/SCS combinations (subject to operator request)

· Requirements with 2 TCI states
· Requirements for additional channel models, including TDL-D and TDL-E
Discussion

E///: RAN4 should not make discussion on Demod leftover issues in RAN4 91.
Samsung: Think that initial discussion in RAN4 is useful to provide information / recommendation to RAN to make the decision.

CMCC: Agree with Samsung

HST requirements
QC: Carrier frequency up to 6GHz? What about Doppler?
CMCC: it should be FR1. The max Doppler shall be discussed in the WI stage

E///: HST is not a Rel-15 leftover topic since it requires new signalling 

Samsung: HST was discussed in Rel-15 but was deprioritized
Samsung: RRM leftover issues identified before could require signalling
CMCC: HST was be considered as a part of Rel-15

Samsung:  500km/h speed is a part of Rel-15 NR

China Telecom: last meeting E/// suggested to treat HST in Rel-16 and now they say it is not a leftover topic

Companies supporting to include HST requirements: CMCC, Samsung, China Telecom, Intel, MTK
Companies objecting to include HST requirements: E///, Nokia

UE interference mitigation

Samsung: Prioritize inter-cell interference and intra-cell MU-MIMO with IRC receivers. We already have enhanced requirements for SU-MIMO and it is not critical to optimize performance.

MTK: Same view as Samsung

QC: Deprioritize MU-MIMO scenario

E///: Inter-cell is a leftover and MU-MIMO and not a leftover.

E///: All interference mitigation is not a leftover

Samsung: Our criteria for leftover is 1) Scenario is already covered or verified in existing R15 requirement or not 2) Does this scenario a realistic and practical scenario for R15 deployment and 3) Does this feature belong to Rel-15 WI scope or not

Nokia: it is not worth trying to define the criteria
CT: We need to discuss which leftover should be prioritized

BS interference mitigation

Samsung: Prioritize inter-cell interference with IRC receivers. No requirements for SU-MIMO or MU-MIMO

Huawei: Same view as Samsung
Samsung: Focus on FR1 for inter-cell case

E///: OTA testing of inter-cell interference scenario is not possible. Only conducted testing is possible. So requirements not applicable to all BS types.
E///: BS interference mitigation should be left up to BS implementation and no requirements needed. Usefulness of requirements is questionable. Do not want to spend time in RAN4 on what is not useful.
Samsung: The purpose is to define the min requirements and not aim to limit advanced UE implementations. Any reasonable implementation can pass the requirements.
Nokia: requirements will limit BS implementation and can be optimized for particular scenario and can limit performance in other scenario

Intel: Can put this into the study stage

Samsung: Requirements can be based on BS declaration.

Samsung: if we don’t define BS requirements, then we don’t need to define the UE requirement

Intel: agree with Samsung comment
Conclusions
RAN4 identified the following Rel-15 leftover UE and BS demodulation and CSI reporting requirements 

· HST requirements

· Conclusion: Continue discussion on UE and BS requirements for HST scenarios during the week

· UE interference mitigation requirements

· Option 1:

· Scenarios
· #1: Inter-cell interference scenario
· Prioritize FR1 deployments

· FFS: #2: Intra-cell MU-MIMO interference scenario 

· Reference receivers: LMMSE-IRC
· Conclusion: No consensus. Further discuss during the requirements and priority during the week
· BS interference mitigation requirements

· Option 1:
· Scenarios

· #1: Inter-cell interference scenario

· Prioritize FR1 deployments

· Reference receivers: LMMSE-IRC

· Requirements can be based on BS declaration
· FFS whether the OTA requirements can be applied
· Conclusion: No consensus. Further discuss during the requirements and priority during the week
· Other requirements

· Conclusion: Continue discussion during the week.
RAN4 recommends to consider the Rel-15 leftover requirements to be defined in Rel-16 timeframe
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