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Introduction
Working scope for Rel-16 RAN4 RRM, Demod, HST and URLLC have been discussed in RAN #84. The following items in section 1, 2, 3 and 4 have been discussed in the drafting session. The content of items highlighted in greed are agreed to be included in the prioritization discussions. Based on TU budget and prioritization discussions as summarized in section 5 and 6, it is further concluded that limited items as summarized in conclusion section 7 are included in Rel-16 RRM, Demod, HST and URLLC scope.  
NR RRM
Specify RRM requirement of SRS carrier switching requirements for NR SA, NR-DC, EN-DC and NE-DC including 
· Study the potential impact in case of SRS antenna switch during SRS carrier switching
· Delay and interruption requirement of the following cases
· LTE SRS carrier switching impacting NR CC
· NR SRS carrier switching  impacting LTE CC
· NR SRS carrier switching impacting NR CC
[Separated non-RAN4 WI] Specify the interruption requirements for EN-DC and NE-DC related to LTE euCA and introduce the related work in MRDC/CA enhancement WI. 
· No TU change is needed
Specify RRM requirements of multiple Scell activation/deactivation in both FR1 and FR2
· The corresponding delay requirements for both FR1 and FR2 should be power class agnostic. 
Specify NR and LTE CGI reading requirements with autonomous gap for NR capable UE in LTE, NR SA UE, EN-DC UE, NE-DC UE, and NR-DC UE
· CGI reading for NRcell (NR capable UE in LTE SA, NR SA UE, EN-DC UE, NE-DC UE, and NR-DC UE)
· CGI reading for LTE cell (NR SA UE, EN-DC UE, NE-DC UE, and NR-DC UE)
Specify RRM requirements of CSI-RS based L3 measurement 
· Assumptions on Synchronization 
· Single FFT is assumed for multiple cell measurements per frequency layer for both intra- and inter-frequency measurements.  
· Measurement bandwidth of CSI-RS to specify the minimum requirements
· CSI-RS based intra-frequency and inter-frequency definition 
· Intra-frequency and inter-frequency measurement requirements 
· Evaluate and specify CSI-RS based L3 measurement accuracy
· Specify the RRM test cases corresponding to the core requirements
· Introduce new UE measurement capability, including number of frequency layer and number of cells etc., for CSI-RS based measurement 
Study and compare the time tracking performance, from CSI-RS based L3 measurement perspective, between the following two options
· CSI-RS based
· Other RS based
· Note: study on the potential impact on other WG
· All sub-bullets on CSI-RS L3 measurement except “time tracking performance” one should be treated as single package in priority discussion
Specify RRM requirements of BWP switching 
· The RRM requirement when UE is configured or indicated to change BWP on multiple CCs
· interruption requirement and BWP switching delay requirements
· On the side condition of TCI state  assumption after BWP switching before MAC activation
· Need to confirm with RAN1 on their TCI state assumption in case of BWP switching
· RAN4 will continue discussing in RAN4#92
· Depending the progress in RAN4#92, the leftover scope will be introduced in Rel-16 RRM WI in RAN#85.
Introduce inter-band CA requirement for FR2 UE measurement capability, 
· Introduce study phase in FR2 RF WI to study the feasibility to introduce beamforming with independent Rx beam and/or common beam for inter-band CA
· cell detection/measurement requirement, 
· beam management requirements, 
· Scell activation requirement, 
· interruption requirement, 
· scheduling restriction requirement 
· RAN4 can start this work before FR2 inter-band CA combinations defined in 38.101-2.
· RAN4 RRM work should be held until RF room concludes the feasibility study on beamforming with independent Rx beam and/or common beam for inter-band CA
Introduce the requirements for inter-frequency measurement without measurement gaps when the SSB is completely contained in the active BWP of the UE in Rel-16. 
[study phase] Study to introduce interruption requirements for NR SRS antenna port switching in FR1 with in the same CC
· Interruption requirement due to NR SRS antenna port switching
· Testability is FFS
[study phase] Study to introduce second pair of BLER for RLM enhancement 
· The use case is VoIP only
1[study phase] Study to introduce additional mandatory MG patterns for both FR1 and FR2 within MG pattern #2~#11, #12, #15~#23 
· This study should be based on operators’ request
[study phase] Study to introduce RRM requirements for UE specific channel BW changed in FR1 and FR2
· If requirements are introduced, they should be power class agnostic for both FR1 and FR2
Non-simultaneous UL carrier operation in FR2
· RRM requirements for non-simultaneous transmission on aggregated inter-band FR2 UL carriers
· Phase 1: Based on the outcome of Phase 1 of the corresponding objective in the Rel-16 FR2 RF Work Item, study switching delays associated with UL BWP configuration and activation across non-simultaneous UL carriers and study potential impacts on RAN1 and/or RAN2 specifications
· NOTE: This work to start after Phase 1 of the RF Work Item concludes that it is feasible
· Phase 2: Define the corresponding scheduling delay and interruption requirements if identified
· RRM requirements for non-simultaneous transmission on aggregated intra-band non-contiguous FR2 UL carriers
· Phase 1: Based on the outcome of Phase 1 of the corresponding objective in the Rel-16 FR2 RF Work Item, study switching delays associated with UL BWP configuration and activation across non-simultaneous UL carriers and study potential impacts on RAN1 and/or RAN2 specifications
· NOTE: This work to start after Phase 1 of the RF Work Item concludes that it is feasible
· Phase 2: Define the corresponding scheduling delay and interruption requirements if identified



UE and BS demodulation requirements 
Requirements for interference mitigation receivers
UE demodulation requirements for Inter-cell interference scenario for FR1
· Reference receivers
· Option 2: LMMSE-IRC only
· Target physical channels
· Option 1: PDSCH
· Interference power profile: use LTE one as baseline
· Study to define the baseline assumptions on receiver interference covariance matrix estimation
· Study performance under different interference characteristics including 
· Network synchronization assumptions
· SCS alignment in the serving and neighboring cells
· Different time/frequency PDSCH resource allocation assumptions in the serving and neighboring cell. 
· Different DMRS CDM group allocation between the serving and neighboring cell
BS demodulation requirements for inter-cell interference scenario for FR1
· Reference receiver
· Option 1: LMMSE-IRC with type 1-C
CA, EN-DC and NE-DC requirements
NR CA PDSCH normal demodulation requirements for NR CA, EN-DC, NE-DC, NR-DC. 
· No additional LTE requirements will be introduced. 
Study whether to introduce soft buffer management requirements handling of 16 HARQ processes for NR CA, EN-DC, NE-DC and NR-DC

Other UE demodulation and CSI requirements
Requirements, e.g. CSI requirement, for the number of TX ports larger than 8 and up to 32
· Type of requirements: RAN4 should further decide if only PMI and/or CRI reporting needs to defined or both PMI and/or CRI reporting and PDSCH demodulation requirements are needed
· Define requirements in Rel-16 RAN4 Demod leftovers WI
· Applicable work item
· Option 1: Define requirements in Rel-16 eMIMO WI
· Option 2: Define requirements in Rel-16 RAN4 Demod leftovers WI
Requirements for 5 MHz CBW in FR1
Requirements for CBG-based HARQ retransmissions
Requirements for additional TDD configurations. As baseline, one additional TDD configuration each for FR1 and FR2, respectively will be introduced. The exact TDD configuration is TBD by RAN4. Operators’ proposal in Rel-15 will be given high priority.
- Impact to RF requirements shall be investigated for additional TDD configuration for FR2

To study the tests coverage of PUSCH requirements for 30% TP test point. Limited test cases will be introduced if the test coverage is insufficient. 
1PRB PUSCH performance requirements
Requirements for additional TDD configurations
Additional BS demodulation requirements
· For FR2 PUSCH 2T2R 16QAM, specify requirements for MCS lower than 16, considering the [20 dB] OTA testability limit to replace the existing requirements for MCS 16. 
LTE-NR co-existence demodulation test cases for TDD mode
PDSCH demodulation requirements with 1 additional DMRS in high Doppler scenario (300~400Hz)
Release independence aspect for UE
FR2 OTA testability aspects for Rel-16 UE demodulation requirements

HST
Channel model
· HST-SFN scenarios
· Single tap channel model for BS/UE requirements. 
· Other deployment scenarios are not precluded
Target speed 
Option 1: up to 500km/h. the exact target speed (either band agnostic or band specific) will be decided in WI based on the maximum Doppler decision
Option 2: up to 350km/h. the exact target speed (either band agnostic or band specific) will be decided in WI based on the maximum Doppler decision
Maximum carrier frequency 
· up to 3.5GHz for Doppler calculation and channel modeling purpose
· Maximum Doppler shift shall be determined not only on operating frequency and velocity but also on NR physical design limitations for all UL/DL channels.
Duplex and numerology
· TDD and FDD 
RAN architecture
SA single CC, 
Study the case of EN-DC
Investigate and specify the UE RRM core/performance requirements 
· RAN4 will further decide if non C-DRX should be considered. 
· Cell reselection requirements including cell identification and measurement requirements
· Cell identification requirements for connected mode .
· Measurement delay requirements for connected mode.
· Measurement accuracy requirements in connected mode
· If needed other requirements are not precluded
· Investigate and specify the RRM performance requirements of measurement accuracy.
· Specify the RRM test cases related to new core requirements (if defined):
· Cell reselection requirements
· Cell identification requirements for connected mode.
· Measurement delay requirements for connected mode.
· Measurement accuracy requirements in connected mode
· Other test cases are not precluded if the core requirements are specified.
· If needed, signaling impact should be discussed in RAN2
· Other RRM requirements
· Study the impact on RLM 
· Study the impact on UL timing
· Study whether to introduce the beam management related requirements for HST
Investigate and specify BS and UE demodulation requirement
· UE requirements
· PDSCH demodulation requirements
· BS requirements
· PUSCH demodulation requirements
· Additional BS requirements
· PRACH restricted set A for preamble format 0
· PRACH restricted set B for preamble format 0
· PUSCH for UL timing adjustment
[Separated other WG led WI] URLLC-related requirements

URLLC RF/RRM/demod, including testability issue, will be discussed as a single package.
Move Rel-15 URLLC RAN4 leftover and potential Rel-16 RAN4 work to Rel-16 URLLC WI.
· RAN4 TU budget for R16 URLLC WI should be revisited depending on the conclusion of priority discussion.
· If TU assigned, RAN4 will start working on Rel-15 URLLC RAN4 leftover.

Study phase is needed on an appropriate test methodology for both BS and UE.
· Test methodology for the test metric of 99.999% reliability with testing time into consideration
· Test methodology for low latency requirements

High reliability
· Candidate features where requirements may be specified should be further identified and prioritized in RAN4:
· Demod
· Rel-15 high reliability features, if any
· Slot Aggregation
· CQI reporting requirements for 4-bit CQI Table 3
· New MCS tables for both PDSCH and [PUSCH]
·  Other features are not precluded
· RRM
· RLM
Low latency
· Candidate features where requirements may be specified should be further identified and prioritized in RAN4:
· Demod:
· Rel-15 low latency features, if any
· Shortened UE processing time
· The exact meaning should follow RAN1 decision, e.g. it refers to the PDSCH processing time for capability 2 and it can be reflected by K1 value
· Self-contained slot and/or non slot 
· PDSCH and PUSCH Mapping Type A/B
· Pre-emption indication
· Other features are not precluded
· RRM
· RLM

TU budget 

	 
	Q3 2019
	Q4 2019
	Q1 2020
	 2020 Q2
	2020 Q3

	 
	RF
	RD
	RF
	RD
	RF
	RD
	RF
	RD
	RF
	RD
	RF
	RD
	RF
	RD

	Total NR
	24
	15
	24
	15
	24
	15
	24
	15
	24
	15
	24
	15
	24
	15

	Rel-15 NR Core
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Rel-15 NR Perf
	1
	2->3
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Rel-16
	23.8
	8->7.5
	22.6
	10->10.3
	23.1
	10->10.2
	13.1
	9->10.1
	0.75
	10->10.5
	0.25
	10->10.5
	0.25
	8.5->9

	Available TU  for NR
	-1.8
	4->3.5
	1.4
	4->3.75
	0.9
	4->3.8
	10.9
	6->4.9
	23.25
	5->4.5
	23.75
	5->4.5
	23.75
	6.5->6

	Total LTE
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3
	3

	Maintenance LTE
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Rel-16
	3
	4->3
	3
	4.5->3.5
	4
	5.5->4.5
	1.75
	3.5->3
	1
	3->3.75
	1
	3->3.75
	0.5
	0.5->1.25

	Available TUs for LTE
	0
	-1->0
	0
	-1.5->-0.5
	-1
	-2.5->-1.5
	1.25
	-0.5->0
	2
	0->-0.75
	2
	0->-0.75
	2.5
	2.5->1.75

	Total 
	-1.8
	3->3.5
	1.4
	2.5->3.25
	-0.1
	[bookmark: _GoBack]1.5-> 2.3
	12.15
	5.5->4.9
	25.25
	5-> 3.75
	25.75
	5 –> 3.75
	26.25
	9->7.75



=> 
Agreement: 
For Rel-15:
- Prioritize the Rel-15 remaining TBD in the core and performance in Q3 
For Rel-16:
- Option 1: Postpone the approval of RAN4 led new proposals to Sep. 
- Option 2: Approve the new RAN4 led proposals in June.  Postpone the starting time of RAN4 led new proposals to Q4. 
- Option 3: Approve the new RAN4 led proposals in June.  Only discuss the work plan for new RAN4 led proposal in Q3 and postpone other works of RAN4 led new proposals to Q4.
- Option 4: Postpone or delay the work of RRM to Q4. Approve the start the work for Demod in Q3. 
=> 
For Rel-16, 
- Approve the RRM, Demod and HST with limited working scope in June. 
- The following aspects can be started in Q3 for new proposals: 
	- UE and BS Demod performance requirements except URLLC
	- Test feasibility of URLLC Demod
	- Work plan for RRM core requirements. 



Prioritization Discussion

	Items
	CMCC
	CTC
	DCM
	Nokia
	Ericsson
	Huawei
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	MTK
	Samsung 
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Conclusion 
It is concluded the following principle for RAN4 work plan in Q3  
For Rel-15:
- Prioritize the Rel-15 remaining TBD in the core and performance in Q3 
For Rel-16, 
- Approve the RRM, Demod and HST with limited working scope in June. 
- The following aspects can be started in Q3 for new proposals: 
	- UE and BS Demod performance requirements except URLLC
	- Test feasibility of URLLC Demod
	- Work plan for RRM core requirements. 
- Other aspects will be postponed to Q4

The following items are agreed to be included in the scope: 
RRM: 1.1, 1.2 (objectives moved to MR-DC WI), 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.12, 1.13 
Demod: 2.3, 2.5, 2.9, 2.12, 2.13 
HST: 3.1, 3.2.1, 3.3, 3.4, 3.5 3.6, 3.7 

