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1 NR Demodulation
1.1 URLLC-related requirements
· 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
	Company
	Comments

	China Telecom
	Support to specify URLLC-related requirements, and further discuss the priority of the listed sub-items if there is TU constraint. At least, 99.999% reliability, which was discussed and deprioritized in Rel-15 (see ad-hoc minutes for UE/BS demod in R4-1807994/1807995), can be given with high priority. 

	Intel
	Support the objectives to define URLLC requirements:
· 99.999% Reliability

· Slot Aggregation

· PDSCH Mapping Type B

· Pre-emption indication

· Shortened UE processing time

· Self-contained slot

· Low latency CSI feedback

URLLC is one of the key use cases supported by NR. A number of features have been introduced in NR Rel-15 to enable high reliability and low latency both in UL and DL. Most of the features to enable URLLC have not been tested in Rel-15 NR performance requirements. It is critical that demodulation and CSI requirements are introduced to verify these features and enable application of NR for URLLC use cases.

The requirements for R15 URLLC features shall be introduced before RAN4 can start any work on the URLLC enhancements considered in the scope of ongoing RAN1-led Rel-16 WIs (e.g. eURLLC).

	Samsung
	Deprioritize

· There is Rel-16 URLLC enhancement WI on going 

· Related requirements can be introduced in Rel-16 URLLC enhancement  WI

· Not clear for deployment and usage scenario for market demand for Rel-15 URLLC

	Ericsson
	The basic URLLC demodulation requirement of 99.999% reliability differs from other kinds of demodulation requirement. Instead of an average throughput, a very low BLER is targeted and test times could be long if not handled carefully. We think that a study phase is needed to devise an appropriate test methodology that is not time intensive (considering both BS and UE).

CQI reporting requirements considering a BLER target of 0.001% need to be created, i.e., 4-bit CQI Table 3.

In our view, the basic requirement, slot aggregation and shortened UE processing time should be prioritized over (pre-emption indication, self-contained slot, low latency CQI feedback).

Note that apart from the demodulation requirements, RF is impacted:

· UE Pcmax

· UE ON/OFF masks

· Potentially UE and BS blocking

· Current blocking requirement targets only 0.001% blocking probability

· For self-contained slots, due to dynamic TDD blocking risk may be increased.

Taking the above observations into account, we believe that creation of the URLLC requirements is actually likely to be pretty work intensive and require significant TU. Any work should be appropriately staged considering the scope of Rel-16 eURLLC performance part. Also, the need and timescale for the work needs to be prioritized against other work, in particular for demodulation, due to the potentially significant amount of work.

	Nokia
	While Nokia supports to specify introduction of URLLC related requirements, explicit features (e.g. self-contained slot, pre-emption indication, type B DMRS) require further discussion in RAN4 on configurations for practical test requirements scenarios. Note UE and BS demod requirements shall be separated as they only share the target metrics. For UE demod, Shortened UE processing time and Low latency CSI feedback requires RAN1 support in Rel-16. Note there is Rel’16 WI on URLLC enhancements.

	NTT DOCOMO
	Support to specify the requirements. We agree to discuss this work under Rel-16 eURLLC, but if do so, WID for Rel-16 eURLLC needs to be revised. RAN4 can discuss meaningful requirements considering the existing and new URLLC features specified in Rel-15 and Rel-16 WIs.

	Qualcomm
	We think this work should be included in the Rel. 16 eURLLC performance part. Slot aggregation, shortened UE processing time and self-contained slot should take priority. The need for the other sub-topics should be further discussed.

	Huawei
	Before introduce the UE and BS demodulation requirements, we think the followings need to be investigated or clarified:

High reliability

· Testability, such as considering that slot aggregation is an optional with capability signalling feature and test metric of 99.999% reliability

· Test methodology for the test metric of 99.999% reliability
Low latency

· Testability
· Figure out the typical scenarios, especially for TDD with those typical TDD UL-DL configurations, such as the test for self-contained slot

· What is the exact meaning of shortened UE processing time, if it refers to the PDSCH processing time for capability 2 and it can be reflected by K1 value? 

· Figure out if the tests for some of the features listed above belong to functionality test, such as low latency CSI feedback

· PDSCH mapping type B is mandatory to be used for URLLC test considering that is mandatory with capability signalling and Type A can also support duration less than 14, i.e. {3,…,14}? 


Summary:

Support: 6; Neutral: 0; Objection: 0
Discussion points:
· Prioritization / downselection of URLLC features for UE and BS requirements
· Shortened UE processing time

· Slot Aggregation

· Self-contained slot

· PDSCH Mapping Type B

· Pre-emption indication

· Low latency CSI feedback
· CQI reporting requirements for 4-bit CQI Table 3
· 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
· Testability, such as considering that slot aggregation is an optional with capability signalling feature and test metric of 99.999% 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
· Testability
· Figure out the typical scenarios, especially for TDD with those typical TDD UL-DL configurations, such as the test for self-contained slot

· What is the exact meaning of shortened UE processing time, if it refers to the PDSCH processing time for capability 2 and it can be reflected by K1 value? 

· Figure out if the tests for some of the features listed above belong to functionality test, such as low latency CSI feedback
· 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

· Low latency CSI feedback

· The exact meaning should follow RAN1 decision,
Samsung: RAN1 has not specified this feature in URLLC or the related requirements have been defined in R15.

Intel: will further check and may come back in email reflector
· RRM

· RLM

· Other features are not precluded

For UE demod, Shortened UE processing time and Low latency CSI feedback requires RAN1 support in Rel-16.
Intel: proposals on RAN1 support may be out of existing R16 scope. 
PDSCH mapping type B is mandatory to be used for URLLC test considering that is mandatory with capability signalling and Type A can also support duration less than 14, i.e. {3,…,14}?
Huawei: the list may not be very accurate. Some general term can be used. 

· Additional objectives / studies

· Test methodology for the for very low BLER test metric (99.999% reliability)

· Test methodology aspects for low latency

· Identification of typical scenarios

· Investigate RF impacts from URLCC (e.g. UE Pcmax, UE ON/OFF masks, UE and BS blocking)
· RAN1 support in Rel-16 for Shortened UE processing time and Low latency CSI feedback 

· Applicable work item

· Option 1: Define requirements in the scope of new RAN4 WI

· Option 2: Define requirements in the scope of Rel-16 eURLLC WI (i.e. revise scope)

1.2 Interference mitigation receivers requirements
1.2.1 UE demodulation requirements for interference mitigation receivers
· Scenario #1: Inter-cell interference scenario for FR1 deployments
· Reference receivers: 
· LMMSE-IRC 
· RML receiver with interference pre-whitening
· Focus on PDSCH performance enhancements 
· FFS: 
· Scenario #2: Intra-cell MU-MIMO interference scenario 
· Reference receivers: LMMSE-IRC
	Company
	Comments

	China Telecom
	Support to specify UE interference mitigation receivers. From operator’s point of view, for NR, we should target more advanced receiver and better performance compared to LTE. Considering the Rel-16 TU constraint, a phased approach might be needed.

	Intel
	Support to define UE demodulation requirements for interference mitigation receivers.
The Rel-15 NR requirements consider noise-limited scenarios only and it is important to ensure good UE performance in the interference-limited conditions as well.

The following scenarios are proposed for consideration:

· #1: Inter-cell interference scenario (1st priority)

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

· Focus on FR1 deployments
· Focus on NR-NR interference scenarios

· Focus on PDSCH performance enhancements. Can consider other channels with the 2nd priority.

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

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

· Reference receivers: LMMSE-IRC receivers. 

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

· Studies of realistic MU-MIMO interference profiles shall be conducted before requirements introduction

Also suggest to study if additional network assistance is required to facilitate interference aware receivers for NR.

	Samsung
	Prioritize inter-cell interference scenarios, Exclude RML receiver

· RML receiver belong to performance enhancement, not essential needed

· We should introduce BS and UE requirements equivalently considering deployment and applicable scenarios valid for  both DL and UL equivalently

	Ericsson
	If this work is started, we also support to prioritize inter-cell scenarios and LMMSE-IRC

	ORANGE
	Support to specify UE interference mitigation receivers. We agree with China Telecom that NR should target more advanced receiver and better performance compared to LTE. As stated in the RAN4 reflector, we think that the SU-MIMO performance is very important (multi rank transmission with up to 4 spatial layers), at least, for the NR cells where the number of active UEs will be low (MU-MIMO pairing opportunities will be scarce). It would be beneficial to have intra-cell SU-MIMO treated separately including some studies on (parallel) soft IC receiver architectures with respect to the NR channel models and NR possible antenna configurations.  

Soft-IC receiver architectures combined with IRC capability (e.g., LMMSE-IRC with apriori information) should be considered as a possible building block applicable to multi-user  intra/inter interference scenarios.

	NTT DOCOMO
	Support to specify the requirements for the scenario #1. This is leftover topic in Rel-15, since the reference receiver in Rel-15 is LMMSE-IRC/R-ML but there is no requirement in multi-cell scenario.

For scenario #2, we basically support, but it can be 2nd priority considering other important topics.

	Qualcomm
	We support Scenario#1, no need to handle Scenario#2 for now. Overall this work can be de-prioritized because tests are not very relevant

	Huawei
	Support scenario#1, but we also think the followings needs further study:

· Study the receiver for the detailed interference scenarios:

· Interference covariance matrix estimation

· Interference characteristics including the specific time and frequency resource allocation, the DMRS CDM group allocation between the serving the neighbouring cell etc.,

· Study if additional signaling is needed to facilitate the interference mitigation

Deprioritize the scenario#2 considering the timeline and workload, stage approach is preferred.

Focus on FR1 PDSCH performance requirements.


Summary:

Support: 7; Neutral: 1; Objection: 0
Discussion points:
· Scenario prioritization / downselection
· Scenario #1: Inter-cell interference scenario for FR1
· Support: 7 companie (China Telecom, Intel, Samsung, E///, NTT DOCOMO, QC, Huawei)
E///: what’s the beam forming assumption at BS?

· Scenario #2: Intra-cell MU-MIMO interference scenario
· Consider with the 2nd priority: 2 companies (Intel, NTT DOCOMO)
· Deprioritize: 2 companies (QC, Huawei)
· Scenario #3: Intra-cell SU-MIMO interference scenario
· Support: 1 company (Orange)
· Not mentioned by other companies

· Scenario #1: Inter-cell interference scenario for FR1 
· Reference receivers for DL
· Option 1: LMMSE-IRC and RML receiver with interference pre-whitening

· Option 2: LMMSE-IRC only

· Option 3: Soft-IC receiver architectures combined with IRC capability

· Reference receiver for UL

· Option 1: LMMSE-IRC

Samsung: should consider UL and DL together. Advanced receiver at BS can benefit UL coverage.

E////Huawei/Nokia/ZTE: UL and DL have different scenarios and should be discussed separated.

· 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

· Scenario #2: Intra-cell MU-MIMO interference scenario
· Reference receivers 

· Option 1: LMMSE-IRC
· Applicable frequency bands

· Target physical channels

· Option 1: PDSCH
· Other aspects

· Option 1: Investigate interference characteristics in terms of resource allocation alignment between different co-scheduled UEs.

· Option 2: Study realistic MU-MIMO interference profiles

Apple/QCOM/Samsung: prefer to removing this from Rel-16
· Scenario #3: Intra-cell SU-MIMO interference scenario
· Reference receivers 

· Option 1: Soft-IC

· Applicable frequency bands

· Target physical channels

· Option 1: PDSCH
· Using phased approach for requirements definition

· Whether investigation of additional network assistance to facilitate interference aware receivers for NR should be included in the work scope 
Intel/Samsung: this should be deprioritized
1.2.2 BS demodulation requirements for interference mitigation receivers
· Inter-cell interference scenario for FR1 deployments
· Reference receivers: LMMSE-IRC
	Company
	Comments

	China Telecom
	Support to specify BS interference mitigation receivers.

	Samsung
	Should introduce BS and UE requirements equivalently considering deployment and applicable scenarios valid for  both DL and UL equivalently

In reality, UL coverage will be bottle neck compared DL; with verification of handling interference in BS receiver side, has benefit to improve receiver  performance  under interference scenarios especially for cell-edge

	Ericsson
	Interference mitigation cannot be tested OTA in a test chamber. For hybrid AAS, the benefit of such requirements is dubious, because the BS needs to be optimized for the antenna array it is designed with, which may imply different BB settings to those needed for the array assumed when setting demodulation requirements.

In practice, BS vendors are likely to implement more complex algorithms than those that can be supported with a standardized minimum requirement. Therefore we believe that the value of these requirements is not so high and when prioritizing, this aspect should be treated as lowest priority.

	Nokia
	The justification and practical verification of this requirement needs further clarification and confirmation. It is expected this work would require high amount of time allocation due to “implementation-specific” assumptions (including “aggressor” UE provisioning for measuring of the interference) acceptable to all companies.

	ORANGE
	For low FDD bands with few receive antennas, the NOMA study item showed the importance of the BS receiver architecture for the spectral efficiency of the Uplink. Furthermore, border cell UEs will most probably use DFT-S-OFDM in that case advanced receiver may mitigate the ISI and improve their coverage (which is deemed as crucial for operators).  Therefore, for intra-cell inter-user interference handling, hard-IC  (hard L-CWIC) and hybrid-IC (mixing hard-IC and soft-IC/turbo L-CWIC) receivers as defined in NOMA TR 38.812 should be considered as reference receiver. Considering the Rel-16 TU constraint, a phased approach might be needed

	NTT DOCOMO
	Support to specify the requirements for the scenario #1. This is leftover topic in Rel-15, since the reference receiver in Rel-15 is LMMSE-IRC but there is no requirement in multi-cell scenario.

	Huawei
	Fine to introduce the related requirements


Summary:

Support: 5; Neutral: 0; Objection: 2 (low priority or need additional justification)

Discussion points:
· Scenario prioritization / downselection

· Scenario #1: Inter-cell interference scenario for FR1
· Support: 4 companies (China Telecom, Samsung, NTT DOCOMO, Huawei)
· Deprioritize or need additional justification: 2 companies (E///, Nokia)
· Scenario #2: Intra-cell inter-user interference scenario
· Support: 1 company (Orange)
· Deprioritize or need additional justification: 2 companies (E///, Nokia)
· Scenario #1: Inter-cell interference scenario for FR1 

· Reference receiver

· Option 1: LMMSE-IRC with type 1-C
Samsung/CTC: see the value to define requirements for this sceneario

Nokia/E///: do not need to specify this requirement. 
· Scenario #2: Intra-cell inter-user interference scenario

· Reference receiver

· Option 1: hard-IC  (hard L-CWIC) and hybrid-IC (mixing hard-IC and soft-IC/turbo L-CWIC) receivers as defined in NOMA TR 38.812
· Feasibility of OTA test methodology

· Using phased approach for requirements definition

Samsung/Nokia/E///: no essential part
1.3 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
	Company
	Comments

	China Telecom
	For UE side, support to specify CA, EN-DC and NE-DC requirements.

	Intel
	Propose to prioritize the work on NR CA PDSCH normal demodulation requirements and power imbalance requirements
Do not see much value in soft buffer management requirements and would like to ask proponents on the details of proposed requirements.

	Samsung
	Support to introduce normal CA PDSCH demodulation test cases, Prioritize with 1st priority compared other part

 FFS for whether needed additional soft-buffer and power imbalance test cases

· CA is essential feature, belong to Rel-15 left over which not covered by Rel-15 due to time limitation

· Not clear for soft-buffer, and power imbalance test, suggest to deprioritize 

	NTT DOCOMO
	Support to specify the requirements, and this should be prioritized. Those are essential scenario for eMBB, but only SDR requirements with static propagation channel were specified in Rel-15. For ensuring network performance, the requirements with realistic fading channel are needed.

	Qualcomm
	Support first sub-bullet. Second sub-bullet can be handled similarly to the LTE case. Third sub-bullet should be further clarified on what the target scenario is and why the test would be needed.

	Huawei
	Support to specify the requirement for NR CA PDSCH normal demodulation requirements

Need to study the feasibility to define the requirements for power imbalance test

Deprioritise to define the requirements for soft-buffer


Summary:

Discussion points:
· Requirements downselection

· NR CA PDSCH normal demodulation requirements for NR CA, EN-DC, NE-DC, NR-DC
· No additional LTE requirements will be introduced. 

DCM; will further check

· Support: 6 companies (China Telecom, Intel, Samsung, NTT DOCOMO, QC, Huawei)
· Deprioritize: 0 

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

· Support: 3 companies (China Telecom, Intel, NTT DOCOMO)

· Deprioritize: 2 companies (Samsung, QC)
· Study feasibility: 1 company (Huawei)

CTC: can come back in the future

· NR CA, EN-DC and NE-DC soft buffer management

· Support: 2 companies (China Telecom, NTT DOCOMO)
· Deprioritize: 4 companies (Intel, Samsung, QC, Huawei)
DCM: this is needed. 
1.4 UE demodulation and CSI requirements
· 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 with 2 TCI states
· 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 for additional channel models, including TDL-D and TDL-E
	Company
	Comments

	China Telecom
	Support to specify requirements for the following items:
· Requirements for the number of TX ports larger than 8 and up to 32, with higher priority for CSI reporting 
· PDSCH demodulation requirements
· CSI reporting requirements 
· Note: higher priority is proposed for CSI reporting requirements
· Requirements with 2 TCI states
· 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 for additional channel models, including TDL-D and TDL-E


	Intel
	Suggest to prioritize the following objectives

· Requirements for the number of TX ports larger than 8 and up to 32
· Focus on the CSI reporting requirements only and there is no need for PDSCH demodulation requirements similar to LTE case.
· Requirements for CBG-based HARQ retransmissions
Other listed UE demodulation objectives are fine but we prefer to give them lower priority comparing to the URLCC, interference mitigation receivers and other requirements. 

	Samsung
	Suggest to deprioritize , 

· All of them not essential parts, from UE processing aspect, these parts already be verified by Rel-15 UE performance/RRM test cases

· Upper to 32 ports, CSI/Demod can be considered in Redl-16 eMIMO WI

· Requirements with 2 TCI states, already been implicitly verified in RRM test cases

· Additional test cases for TDD pattern already be verified in existing Rel-15 test cases, no new test purpose observed

· For additional CHBW/SCS, need to see operator feedback, not seen any issue till now

· Not sure for  the necessity of TDL-D and TDL-E

	Ericsson
	Requirements for the number of TX ports larger than 8 and up to 32
· We support CSI (PMI) reporting requirements up to 32 antenna ports. But not sure of the real value of PDSCH demodulation requirements up to 32 antenna ports; probably best that other things are prioritized. We also need input from TE vendors the possible number of feeders for FR1 conducted tests. 

Requirements for CBG-based HARQ retransmissions

· No strong view. RAN4 can specify the PDSCH demodulation requirements by configuring CBG-based HARQ-ACK feedback. RAN4 may need to study the gain due to CBG-based HARQ-ACK over TB-based HARQ-ACK

Requirements with 2 TCI states
· We need more detailed setup information from proponents. If it is assumed TCI switching by MAC or DCI during PDCCH/PDSCH reception, it could be merged with the CRI (or SSBRI) reporting tests. In any case, this is functional test and not suited for demodulation. Therefore no such demodulation requirements are needed.

Requirements for additional channel models, including TDL-D and TDL-E
· From the demodulation or CSI estimation point of view, we don’t think UE changes performance with/without LOS path. Therefore, the channel models specified in Rel-15 are sufficient and new requirements with additional channel models are not necessary.

Requirements for additional CBW/SCS combinations
· We think RAN4 need to specify the UE demodulation requirements at least for the band whose maximum CBW is 5MHz in FR1, e.g., band n51 or n76. Apart from these test coverage is generally sufficient and to avoid spending excessive time on creating more combinations rather than other priorities, only combinations of CBW/SCS that are shown to be irreplaceable should be specified. 

We do not believe that there is a need to spend time to create standardized LI and CRI reporting requirements and propose that these are skipped.

We support creation of requirements for the further TDD configuration. 

	NTT DOCOMO
	Support to specify the requirements for the following items.

· Requirements with 2 TCI states
· 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.

	Qualcomm
	comments included inline for each bullet:

· Requirements for the number of TX ports larger than 8 and up to 32
· PDSCH demodulation requirements
· CSI reporting requirements
[QC] Support
· Requirements for CBG-based HARQ retransmissions
[QC] Low priority
· LI reporting requirements
[QC] Low priority
· CRI reporting requirements
[QC] Low priority
· Requirements with 2 TCI states
[QC] No need for demod requirements, only RRM requirements are needed. 
· 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
[QC] On a per need basis. Total number of tests should be limited, we should not replicate tests just with different TDD configurations
· Requirements for additional CBW/SCS combinations (subject to operator request)
[QC] demod requirements should be agnostic, clear justifications would be needed
· Requirements for additional channel models, including TDL-D and TDL-E
[QC]no strong view, could be considered if enough justification is found

	Huawei
	–
Requirements for the number of TX ports larger than 8 and up to 32

•
PDSCH demodulation requirements (HW: No need to test)
•
CSI reporting requirements (HW: No need to test, at most can specify PMI test.)
–
Requirements for CBG-based HARQ retransmissions 

(HW: Optional with UE capability signalling, mandatory feature should have higher priority. If the coding rate between CGB-based and TB-based, there will be the same performance, otherwise the performance gain from CBG-based and TB-based should be investigated firstly by using different coding rate, but more resources will be occupied for CBG-based compared to TB-based from resource usage efficiency point of view.)
–
LI reporting requirements (HW: no need to test)
–
CRI reporting requirements (HW: low priority)
–
Requirements with 2 TCI states (HW: Already verified in RRM tests, no need to test again in demodulation 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 

(HW: Just agree to define the TDD UL-DL configurations agreed in previous meeting, no more and more configurations should be introduced in the future, it is not necessary to traverse through all possible TDD configurations in RAN4 specifications)
–
Requirements for additional CBW/SCS combinations (subject to operator request) (HW: From demodulation point of view, we do not think it is necessary to introduce additional CBW/SCS combinations, those selected CBW/SCS in NR Rel-15 is enough)
–
Requirements for additional channel models, including TDL-D and TDL-E
（HW: The existing TDL-A/B/C are enough to test UE demodulation requirements, no necessary to define requirements for TDL-D/E,）


Summary:

Discussion points:
· Requirements, e.g. CSI requirement, for the number of TX ports larger than 8 and up to 32

· Support: 5 companies (China Telecom, Intel, Samsung?, E///, QC)
· Deprioritize: 2 companies (Samsung?, Huawei)

· Type of requirements: RAN4 should further decide if only CSI reporting needs to defined or both CSI reporting and PDSCH demodulation requirements are needed
· Option 1: CSI reporting requirements only (2 companies)
· Option 2: (3 companies)

· 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 CBG-based HARQ retransmissions

· Support: 1 company (Intel, ZTE)
· Further investigate performance gain: 1 company (Huawei)

· Deprioritize: 2 companies (Samsung, QC)

· LI reporting requirements

· Deprioritize: 5 companies (Samsung, QC, E///, Intel, Huawei)

· CRI reporting requirements

· Deprioritize: 5 companies (Samsung, QC, E///, Intel, Huawei)

· Requirements with 2 TCI states

· Support: 2 (China Telecom, NTT DOCOMO)

· Deprioritize: 5 (QC, Samsung, E///, Intel, Huawei)

· Types of requirements

· Option 1: Define UE demodulation requirements

· Option 2: Define RRM requirements

· Requirements for additional TDD configurations. One additional TDD configuration each for FR1 and FR2, respectively will be introduced. The exact TDD configuration is TBD by RAN4. Operators’ view should be considered. 
· Support: 3 companies (China Telecom, E///, NTT DOCOMO)
· Deprioritize: 2 companies (Samsung, Huawei)

· Additional TDD configurations

· Option 1: {DDSU} with S=10D:2G:2U for FR1 
· Option 2: {DSUU} with S=12D:2G for FR2
· Requirements for additional CBW/SCS combinations 

· Support: 2 companies (China Telecom, E///)

· Deprioritize: 1 company (Huawei)

· Additional CBW/SCS configurations

· Option 1: Requirements for 5 MHz CBW in FR1
· Requirements for additional channel models, including TDL-D and TDL-E

· Support: 1 company (China Telecom)
· Deprioritize: 4 companies (Samsung, E///, Intel, Huawei)

1.5 BS demodulation requirements
· PUSCH requirements for 30% TP test point.
· 1PRB PUSCH performance 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 for additional channel models, including TDL-D and TDL-E
	Company
	Comments

	China Telecom
	Support to specify requirements for the following items:

· PUSCH requirements for 30% TP test point
· 1 PRB PUSCH performance requirements
· Requirements for additional channel models, including TDL-D and TDL-E
For BS side, it might be not necessary to specify requirements for additional TDD configurations and additional CBW/SCS combinations.
· On TDD configuration: under the assumption of no PUSCH transmission in special slot, it was shown in Rel-15 that the performance difference with different configurations is very small.
· On CBW: with the agreed BS test applicability for different CBWs, BS with any CBW specified in RAN1/2 can be tested.

	Samsung
	Suggest to deprioritize 

· All of them not essential parts

· Not sure for  the necessity of TDL-D and TDL-E

	Ericsson
	· We support creation of PUSCH requirements for 30% TP test point.
· We do not see the need for demodulation 1PRB PUSCH performance requirements. Single PRB has implications for RF, and these are handled by RF requirements. However there is no obvious stress point for baseband operation with a single PRB that would necessitate an extension of test coverage.
· Although it is not as critical as for the UE, we support introduction of the additional TDD configuration also for the BS.
· 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)
We believe that the existing test coverage with CBW/SCS is sufficient and do not see the need to spend time defining additional configurations

· Requirements for additional channel models, including TDL-D and TDL-E
No new requirements are needed for additional channel models. See comments in section 1.4.

	Nokia
	In general, these additional requirements are just adding different variants of already tested scenarios while increase the testing load. Value on test coverage and system performance benefits needs further clarification.

The need for 1PRB PUSCH test case is not clear, any potential coverage issue can be solved by using repetition-based techniques.

In Rel’15, 30% TP test point was shown to be of little consequence for test coverage. Introducing 30% TP test point would significantly increase the number of test cases (and BS testing time) without clear justification.

For additional TDD configurations, we would like to understand what additional impairments would be tested on top of existing performance requirements.

	NTT DOCOMO
	Support to specify requirements for the following items:

· PUSCH requirements for 30% TP test point
· 1 PRB PUSCH performance 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

	Huawei
	–
PUSCH requirements for 30% TP test point. (HW: It is not necessary to specify the requirements considering so many test cases defined in NR compared to LTE)

–
1PRB PUSCH performance requirements (HW: No necessary)

–
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

(HW: RAN4 already agreed to define performance requirements with one TDD UL-DL configuration per SCS, it is not necessary to introduce other TDD configurations that are proposed in UE demodulation requirements discussion)

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

(HW: There are performance requirements for many CBW/SCS combinations defined with the corresponding test applicability in NR Rel-15 to ensure all BS can be tested, no need to define demodulation performance for other CBW/SCS)

–
Requirements for additional channel models, including TDL-D and TDL-E
(HW: No necessary)


Summary:

Discussion points:
· PUSCH requirements for 30% TP test point.

· Support: 3 companies (China Telecom, E///, NTT DOCOMO)

· Deprioritize: 3 companies (Samsung, Nokia, Huawei)

· 1PRB PUSCH performance requirements
· Support: 2 companies (China Telecom, NTT DOCOMO)

· Deprioritize: 4 companies (Samsung, E///, Nokia, Huawei)

· Requirements for additional TDD configurations
· Support: 2 companies (E///, NTT DOCOMO)

· Deprioritize: 4 companies (China Telecom, Samsung, Nokia, Huawei)

· Requirements for additional CBW/SCS combinations
· Support: 0 companies

· Deprioritize: 4 companies (China Telecom, Samsung, Nokia, Huawei)

· Requirements for additional channel models, including TDL-D and TDL-E

· Support: 1 company (China Telecom)

· Deprioritize: 3 companies (E///, Samsung, Huawei)

1.6 New proposal on UE demodulation requirements 

	Company
	Comments

	Intel
	The Rel-16 WI objectives may include the FR2 OTA testability aspects. RAN4 is recommended to investigate whether any specific modifications to OTA test methods are required to enable the Rel-16 UE demodulation requirements testing.

	Samsung
	Introduce UE LTE-NR co-existence demodulation test cases for TDD mode

In Rel-15, only introducing UE LTE-NR co-existence demodulation test cases for FDD mode; considering LTE-NR spectrum sharing will be usage scenario for LTE refarming TDD bands i.e. band 41 and n41 which already agreed in RAN4. Proposed similar as FDD, introduce a UE LTE-NR co-existence demodulation test cases for TDD mode to verify UE processing on rate matching around LTE CRSs 



	NTT DOCOMO
	· High Doppler scenario with 1 additional DMRS 
· PDSCH demodulation requirements with 1 additional DMRS in high Doppler scenario (300~400Hz) could be specified as agreed at RAN4#91 meeting. Since only 2 additional DMRS is assumed for this scenario in Rel-15, UE demodulation with 1 additional DMRS is not ensured.
· Release independent from Rel-15
· For UE side, release independent for leftover topics should be considered


Summary:

Discussion points:
· Additional UE demodulation requirements

· Option 1: LTE-NR co-existence demodulation test cases for TDD mode
· Option 2: PDSCH demodulation requirements with 1 additional DMRS in high Doppler scenario (300~400Hz)
· Release independence from Rel-15
· FR2 OTA testability aspects for Rel-16 UE demodulation requirements
1.7 New proposal on BS demodulation requirements 

	Company
	Comments

	China Telecom
	For FR2 PUSCH 2T2R 16QAM, specify requirements for MCS lower than 16, considering the [20 dB] OTA testability limit.

	
	


Summary:

Discussion points:
· Additional BS demodulation requirements

· Option 1: For FR2 PUSCH 2T2R 16QAM, specify requirements for MCS lower than 16, considering the [20 dB] OTA testability limit.
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