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Chairman’s notes of AI 7.2.8 Enhancements on MIMO for NR
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1.1.1 Enhancements on MIMO for NR
NR_eMIMO-Core; WID in RP-182067. Please refer to the WID for detailed scoping
Evaluation methodology, if necessary, can be discussed in each respective sub-agenda.

R1-1811801
Proposed work plan for Rel.16 NR MIMO
Samsung

Revision of R1-1810883
1.1.1.1 CSI Enhancement for MU-MIMO Support

R1-1811654
Summary of CSI enhancement for MU-MIMO support
Samsung

Agreement 

On the issue of Type II overhead reduction (rank 1, 2), to further progress, interested companies are to submit evaluation results (especially performance-overhead tradeoff) in RAN1#95 once the evaluation methodology is finalized in RAN1#94B.

· Focus on proposals based on linear combination codebook as in Rel-15
· Also investigate potential common ground between frequency domain and time domain approaches, e.g. merging these two into one category

Agreement
The study and, if needed, work on Type II higher rank extension is performed as follows:

· Only for rank 3 and 4 by taking into account the outcome of Type II overhead reduction for rank 1-2

· Simple extension of Rel.15 Type II without any additional optimization (which results in ~3-4x overhead over rank-1) is ruled out

Proposed guideline for CSI enhancement:
	94B (10/18)
	95 (11/18)
	AH (01/19)
	96 (02/19)

	1. Finalize evaluation methodology, establish baseline schemes

2. Categorize candidate schemes for Type II overhead reduction (rank 1-2)
	1. Detailed proposals from all companies are submitted.

2. SLS comparison and discussion for Type II overhead reduction (rank 1-2) (*)

3. Attempt to narrow down candidate schemes (*)
	1. Agree on the adopted scheme for Type II overhead reduction (rank 1-2)

2. Identify components to be finalized for the adopted overhead reduction scheme
	Agree on solutions for the components of Type II overhead reduction (rank 1-2) 


 …

	96B (04/19)
	97 (05/19)
	98 (08/19)
	98B (10/19)
	99 (11/19)

	1. Maintenance on Type II overhead reduction (rank 1-2)

2. SLS comparison and discussion for Type II rank >2 extension
	1. Agree if Type II rank>2 extension should be specified

2. Attempt to narrow down candidate schemes on Type II rank >2 extension – detailed proposals are made available followed by evaluation (**)

3. Maintenance on Type II overhead reduction (rank 1-2)
	1. Agree on the adopted scheme for Type II rank >2 extension

2. Identify components to be finalized for the adopted rank>2 scheme

3. Maintenance on Type II overhead reduction (rank 1-2)
	1. Agree on solutions for the components of Type II rank>2 extension

2. Maintenance on Type II overhead reduction (rank 1-2)
	Maintenance (remaining details) on Type II overhead reduction (rank 1-2) and rank>2 extension ( MU-MIMO CSI is completed


(*) Type II overhead reduction: Since each interested company will submit their detailed proposal in RAN1#95, final evaluation results will not be due in RAN1#95. A deadline for submitting evaluation results for Type II overhead reduction will be decided (e.g. ~3-4 weeks after the end of RAN1#95). The results will be compiled for further discussion in RAN1 AH (01/2019) where the adopted scheme(s) will be selected. 

(**) Type II higher rank extension: If Type II higher rank extension is agreed in RAN1#97 (based on the evaluation results to date – for the purpose of assessing whether specification work should commence), detailed proposals from all interested companies will be finalized in RAN1#97 as well. Similar to (*), a deadline for submitting evaluation results for Type II higher rank extension (for the purpose of scheme selection) will be decided (e.g. ~3-4 weeks after the end of RAN1#97). The results will be compiled for further discussion in RAN1#98 (08/2019) where the adopted scheme(s) will be selected.         

R1-1810103
Discussion on CSI enhancement for MU-MIMO
Huawei, HiSilicon

R1-1810219
Type II CSI enhancements for MU-MIMO
ZTE

R1-1810301
Discussions on CSI Enhancement for MU-MIMO Support
LG Electronics

R1-1810401
Discussion on CSI enhancement for MU-MIMO support
vivo

R1-1810432
Evaluation methodology for MIMO
MediaTek Inc.

Withdrawn

R1-1810433
CSI enhancement for MU-MIMO support
MediaTek Inc.

Late submission

R1-1810554
Considerations on Type II CSI enhancement
CATT

R1-1810681
CSI Enhancements  for eMIMO
AT&T

R1-1810789
Discussion on CSI enhancements
Intel Corporation

R1-1810804
Discussion on CSI Reporting
NEC

R1-1810884
CSI enhancement for MU-MIMO
Samsung

R1-1810965
Enhancements on type II CSI feedback for MU-MIMO
Guangdong OPPO Mobile Telecom.

R1-1811088
Enhancements on Type-II CSI reporting
Fraunhofer IIS, Fraunhofer HHI

R1-1811193
On CSI Enhancements for MU-MIMO support
Ericsson

R1-1811276
CSI enhancement for MU-MIMO support
Qualcomm Incorporated

R1-1811295
Type II CSI overhead reduction
Motorola Mobility, Lenovo

R1-1811347
Type II CSI feedback enhancement
NTT DOCOMO, INC.

R1-1811406
CSI Enhancements for MU-MIMO
Nokia, Nokia Shanghai Bell

1.1.1.2 Enhancements on Multi-TRP/Panel Transmission 
R1-1811882
Summary of AI: 7.2.8.2 Enhancements on Multi-TRP/Panel Transmission
Huawei, HiSilicon

Agreement

For eMBB multi-TRP/panel transmission down-select among the following in RAN1#95:
· Alt0: Support only single PDCCH design

· FFS: Whether multiple PDCCH design is also needed 

· Alt1: Support only multiple PDCCH design

· FFS: Whether single PDCCH design is also needed 

· Alt2: Support both multiple PDCCH and single PDCCH design
· FFS: PDCCH design for URLLC

Aspects to be considered in the down-selection: backhaul latency, downlink control overhead, specification impact (including RAN2 specs), UE complexity (related to power control, timing adjustment, and blind dection), DCI/UCI design, scheduler flexibility, intra-UE PUCCH/PUSCH transmission, Rel-15 PDCCH blockage probability, CSI feedback, etc.
R1-1810104
Enhancements on multi-TRP/panel transmission
Huawei, HiSilicon

R1-1810220
Enhancements on Multi-TRP/Panel Transmission
ZTE

R1-1810302
Enhancements on multi-TRP/panel transmission
LG Electronics

R1-1810402
Discussion on enhancements on Multi-TRP/Panel transmission
vivo

R1-1810434
Enhancements on multi-TRP/panel transmission
MediaTek Inc.

R1-1810555
Considerations on mult-TRP/panel transmission for Rel-16
CATT

R1-1810571
Discussion of enhancement for multi-TRP/multi-panel transmission
Lenovo, Motorola Mobility

R1-1810643
Considerations on Multi-TRP/Panel Transmission
Sony

R1-1810682
Overview of Multi-TRP/Panel Enhancements
AT&T

R1-1810790
Discussion on multi-TRP/multi-panel transmission
Intel Corporation

R1-1810803
Discussion on multi-TRP transmission
NEC

R1-1810815
Discussion on Multi-TRP/Panel transmission enhancements
CHTTL

R1-1810885
Enhancements on multi-TRP/panel transmission
Samsung

R1-1810966
Enhancements on multi-TRP and multi-panel transmission
Guangdong OPPO Mobile Telecom.

R1-1811001
Discussion on multi-TRP transmission
Spreadtrum Communications

R1-1811048
Discussion on DL multi-TRP transmission
CMCC

R1-1811124
Considerations on PDCCH design for NCJT
Apple Inc.

R1-1811182
Multi-TRP transmssion in NR
Ericsson

R1-1811222
Perspectives on Multi-TRP Transmission 
InterDigital, Inc.

R1-1811277
Multi-TRP Enhancements
Qualcomm Incorporated

R1-1811348
Enhancements on multi-TRP/panel transmission
NTT DOCOMO, INC.

R1-1811407
Enhancements on Multi-TRP/Panel Transmission
Nokia, Nokia Shanghai Bell

R1-1811483
Views on multi-panel/TRP MIMO transmission
Mitsubishi Electric Co.

R1-1811510
Discussion on multi-TRP/panel transmission for reliability and robustness in NR
KDDI Corporation

1.1.1.3 Enhancements on Multi-beam Operation
R1-1811898
Feature lead summary of Enhancements on Multi-beam Operations
LG Electronics

For next meeting:
Companies are encouraged to evaluate and study further mechanism(s) to support multiple UL Tx panel/beam indication for PUSCH

· FFS on how to support the indication, e.g., by multiple SRI fields, an extension of the existing SRI field, an indication of selected panel(s), single SRS resource transmitted associated with multiple panels etc.

· FFS on relation to TPMI/TRI fields, PC/TA mechanisms

· Companies to consider specification implications of multiple UL Tx panel/beam support

R1-1811853
Summary on SCell BFR and Beam Measurement
Intel

Agreement
· L1-SINR is supported. L1-RSRQ is not supported.

· Companies to study and provide definition of L1-SINR

· Study the reporting content, e.g.

· Whether CRI/SSBRI is reported

· Whether differential group/non-group reporting is applied

· Whether L1-RSRP is reported

· Study the interference measurement mechanism

R1-1810221
Enhancements on Multi-beam Operation
ZTE

R1-1810303
Discussion on multi-beam based operations and enhancements
LG Electronics

R1-1810403
Discussion on enhancements on Multi-beam operation
vivo

R1-1810435
Enhancements on Multi-beam Operation
MediaTek Inc.

R1-1810556
Consideration on multi-beam operation enhancements
CATT

R1-1810572
Discussion of enhancement for multi-beam operation
Lenovo, Motorola Mobility

R1-1810598
Discussion on beam failure recovery for SCell
Fujitsu

R1-1810644
Considerations on Multi-beam Operation
Sony

R1-1810688
Multi-beam Operation Enhancements
AT&T

R1-1810791
On beam management enhancement
Intel Corporation

R1-1810805
Discussion on Beam Failure Recovery
NEC

R1-1810886
Enhancements on multi-beam operation
Samsung

R1-1810938
Non-uniform quantization for differential L1-RSRP measurement
MTI

R1-1811635
Discussion on Multi-beam Operation Enhancement
Guangdong OPPO Mobile Telecom.

Revision of R1-1810971
R1-1811002
Discussion on multi-beam operation
Spreadtrum Communications

R1-1811049
Consideration on measurement and reporting of L1-RSRQ/L1-SINR
CMCC

R1-1811086
Discussion on signaling of beam correspondence
Fraunhofer IIS, Fraunhofer HHI

R1-1811125
Consideration of beam measurement and reporting enhancement
Apple Inc.

R1-1811188
Enhancements on Multi-beam Operation
Ericsson

R1-1811223
Discussion on multi-beam operation enhancements 
InterDigital, Inc.

R1-1811278
Enhancements on Multi-beam Operation
Qualcomm Incorporated

R1-1811349
Discussion on multi-beam enhancement
NTT DOCOMO, INC.

R1-1811393
Enhancements on beam management
Beijing Xiaomi Electronics

R1-1811408
Enhancements on Multi-beam Operation
Nokia, Nokia Shanghai Bell

R1-1811470
Enhancement on multi-beam operation
Huawei, HiSilicon

R1-1811472
Discussion on enhancements on multi-beam operation
ASUSTEK COMPUTER (SHANGHAI)

R1-1811526
On fast SRS precoder updation
CEWiT

1.1.1.4 Full TX Power UL transmission
R1-1811843
Feature lead summary on Full TX Power UL transmission
vivo
Agreement
Consider the following potential solutions and other solutions (such as combination of the solutions below) for UL full power transmission. Decision will be made in RAN1#95:

Option 1: Refinement/adjustment of UL codebook is supported

· 1-1: Support a new codebookSubset for non-coherent and partial-coherent transmission capable UEs

· 1-2: Introduce additional scaling factor for uplink codebook

Option 2: UE transparently apply a small cyclic or linear delay

Option 3: Power control mechanism to be modified to support UL full power transmission without precluding the use of full rated PA(s)

· Note: Full rated PA refers to a PA having power not lower than that of the power class

Option 4: Up to UE implementation (no specification impact)

R1-1810222
Discussion on full power scheme for UL transmission
ZTE

R1-1810304
Discussions on full Tx power uplink transmission
LG Electronics

R1-1810404
Discussion on full TX power UL transmission
vivo

R1-1811646
Full Tx power UL transmission
MediaTek Inc.

Revision of R1-1810436
R1-1810557
Consideration on full transmission power of UL
CATT

R1-1810684
On Full Transmit Power for UL Tranmission
AT&T

R1-1810704
Potential enhancement to allow full power transmission for UL MIMO with multiple PAs
Huawei, HiSilicon

R1-1810792
On full power uplink transmission
Intel Corporation

R1-1810887
View on full power UL transmission
Samsung

R1-1810972
Discussion on the Full TX power UL transmission
Guangdong OPPO Mobile Telecom.

R1-1810999
Discussion on power imbalance issue for DMRS
Spreadtrum Communications

Withdrawn

R1-1811183
Full TX Power UL transmission
Ericsson

R1-1811279
Full Tx power for UL transmissions
Qualcomm Incorporated

R1-1811350
Full TX Power UL transmission
NTT DOCOMO, INC.

R1-1811409
On the Full TX Power UL transmission
Nokia, Nokia Shanghai Bell

1.1.1.5 Low PAPR RS
R1-1111894
Feature lead summary of low PAPR RS
Ericsson 
R1-1812022
Feature lead proposal on low PAPR DMRS
Ericsson 

Working Assumption
· For PDSCH DMRS and PUSCH DMRS for CP-OFDM, DMRS enhancements are specified in Rel.16 to reduce the PAPR to the same level as for data symbols for all port combinations given by 38.212
· For the Rel-16 DMRS enhancement, each CDM group can be configured with different cinit
· For Type 1, the two cinit (configured by nSCID=0,1, respectively) in Rel-15 are used for port(s) in each of the two CDM groups, respectively
· For Type 2, introduce the CDM group index in cinit 
· FFS: How CDM group index is derived?
· For Type 1 and Type 2, simultaneously use dynamic TRP selection (or MU-MIMO pairing with different nSCID) and CDM group specific cinit is supported
· The following solution categories are precluded 
· Modification of OCC 
· Modification to PN sequence generation, such as subsampling a longer sequence

· Note: Concerns raised by MediaTek that preclusion of the above solutions will negatively impact power imbalance issue
· Carefully consider backward compatibility issues and the total number of cinit configured per UE
· For PUSCH/PUCCH DMRS for pi/2 modulation, new DMRS sequences are specified in Rel.16 to reduce the PAPR to the same level as for data symbols
· Carefully consider channel estimation performance and cross correlation performance
· For the next meeting:
· CSI-RS PAPR reduction
· Whether to specify a solution to reduce the PAPR to the same level as for data symbols for all CSI-RS configurations given by 38.211
· Power imbalance issues
· Power imbalance between PAs, between OFDM symbols, between RE in same OFDM symbol 
· Whether is it in scope of WI and if so, whether to specify a solution
R1-1810223
Discussion on Low PAPR RS
ZTE

R1-1810305
Discussions on low PAPR RS
LG Electronics

R1-1810405
Discussion on low PAPR RS
vivo

R1-1810437
Low PAPR RS
MediaTek Inc.

R1-1810558
Discussion on RS PAPR issue
CATT

R1-1810683
Analysis of PAPR Issue in NR
AT&T

R1-1810703
Discussion on PAPR for CSI-RS and DMRS
Huawei, HiSilicon

R1-1810793
Low PAPR reference signals
Intel Corporation

R1-1810888
View on Low PAPR RS
Samsung

R1-1810967
Discussion on RS enhancement for PAPR reduction
Guangdong OPPO Mobile Telecom.

R1-1811184
Conclusion on the need for DMRS and CSI-RS PAPR reduction
Ericsson

R1-1811280
Lower PAPR reference signals
Qualcomm Incorporated

R1-1811410
Discussion on Low PAPR RS
Nokia, Nokia Shanghai Bell

1.1.1.6 Others

R1-1811929
Feature Lead summary on Evaluation Methodologies for NR-eMIMO
Nokia, Nokia Shanghai Bell
Agreement
Existing EVM (Table A.2.1-1 of TS38.802 or NR phase 2 EVM) can be a starting point with additional updates.

Proposal 2-0: Use the table 2-1 with the following additional updates

Table 2-1. SLS assumptions for CSI enhancement 
	Parameter
	Value

	Duplex, Waveform 
	FDD (TDD is not precluded), OFDM 

	Multiple access 
	OFDMA 

	Scenario
	Dense Urban (Macro only) is a baseline. 

Other scenarios (e.g. UMi@4GHz 2GHz, Urban Macro) are not precluded.

	Frequency Range
	FR1 only, 4GHz.

	Inter-BS distance
	200m 

	Channel model
	According to the TR 38.901 

	Antenna setup and port layouts at gNB
	Companies need to report which option(s) are used between

· 32 ports: (8,8,2,1,1,2,8), (dH,dV) = (0.5, 0.8)λ 

· 16 ports: (8,4,2,1,1,2,4), (dH,dV) = (0.5, 0.8)λ

Other configurations are not precluded.

	Antenna setup and port layouts at UE
	4RX: (1,2,2,1,1,1,2), (dH,dV) = (0.5, 0.5)λ for rank > 2

2RX: (1,1,2,1,1,1,1), (dH,dV) = (0.5, 0.5)λ for (rank 1,2) Type II overhead reduction

Other configuration is not precluded.

	BS Tx power 
	41 dBm

	BS antenna height 
	25m 

	UE antenna height & gain
	Follow TR36.873 

	UE receiver noise figure
	9dB

	Modulation 
	Up to 256QAM 

	Coding on PDSCH 
	LDPC

Max code-block size=8448bit 

	Numerology
	Slot/non-slot 
	14 OFDM symbol slot

	
	SCS 
	15kHz 

	Number of RBs
	52 for 15 kHz SCS

	Simulation bandwidth 
	10 MHz for 15kHz as a baseline, and configurations which emulate larger BW, e.g., same sub-band size as 40/100 MHz with 30kHz, may be optionally considered.

	Frame structure 
	Slot Format 0 (all downlink) for all slots

	MIMO scheme
	SU/MU-MIMO with rank adaptation is a baseline for overhead reduction.

For low RU, SU-MIMO or SU/MU-MIMO with rank adaptation are assumed for higher rank extension.

For medium/high RU, SU/MU-MIMO with rank adaptation is assumed for higher rank extension.



	MIMO layers
	For all evaluation, companies to provide the assumption on the maximum MU layers (e.g. 8 or 12)

	CSI feedback 
	Feedback assumption at least for baseline scheme
· CSI feedback periodicity (full CSI feedback) :  5 ms, 
· Scheduling delay (from CSI feedback to time to apply in scheduling) :  4 ms

	Overhead 
	Companies shall provide the downlink overhead assumption

	Traffic model
	FTP model 1 with packet size 0.5 Mbytes

Other FTP model is not precluded.

	Traffic load (Resource utilization)
	· 50/70 % for CSI overhead reduction

· 20/50 % for high rank extension
Companies are encouraged to report the MU-MIMO utilization.

	UE distribution
	- 80% indoor (3km/h), 20% outdoor (30km/h) 

	UE receiver
	MMSE-IRC as the baseline receiver

	Feedback assumption
	Realistic

	Channel estimation
	Realistic

	Evaluation Metric
	Throughput and CSI feedback overhead as baseline metrics. 
Additional metrics, e.g., ratio between throughput and CSI feedback overhead, can be used.
Maximum overhead (payload size for CSI feedback)for each rank at one feedback instance is the baseline metric for CSI feedback overhead, and companies can provide other metrics.

	Baseline for performance evaluation
	Rel-15 Type II Codebook is the baseline for performance and overhead evaluation for overhead reduction. (Type I Codebook can be considered at least for performance evaluation)

· Companies are encouraged to compare the proposed overhead reduction scheme with Rel-15 overhead reduction scheme, 
Rel-15 Type I Codebook is the baseline for performance and overhead evaluation for higher rank codebook. 


Agreement

For multi-TRP/panel performance evaluation:
· For eMBB in FR1, 10MHz BW and 15kHz SCS are baseline.
· For eMBB in FR1, 20MHz BW and 30kHz SCS are optional.
· For eMBB in FR2, 80MHz BW and 120kHz SCS are baseline.
Agreement
For URLLC multi-TRP/panel performance evaluation, choose a subset of evaluation scenarios/assumptions agreed in the URLLC agenda item
Agreement

For eMBB multi-TRP/panel performance evaluation, FTP traffic model 1 with packet size 0.5Mbytes as a baseline, and other traffic model is not precluded. RU=20/40/60% are baseline, and optional low RU (e.g. 5/10) can be considered.

Agreement

For eMBB multi-TRP/panel performance evaluation, MMSE IRC is the baseline, and advanced receiver is not precluded. Practical channel estimation and feedback model are used.   

Agreement

· For eMBB multi-TRP performance evaluation, ideal and non-ideal backhaul are considered, the following delay values are assumed:

· Ideal backhaul: 0ms

· Non-ideal backhaul: 2ms, 5ms, 50ms(optional) 
· For URLLC multi-TRP performance evaluation, ideal and non-ideal backhaul are considered, the following delay values are assumed:

· Ideal backhaul: 0ms

· Non-ideal backhaul: 2ms, 5ms(FFS, optional)

· Companies to provide the delay values used in their evaluations

Agreement: Table 1 SLS assumption for eMBB multi-TRP/panel enhancement
	Parameters
	Dense urban (Macro Only)
	Indoor hotspot

	Carrier frequency
	2GHz/4GHz is baseline (each company to choose 1 or more)
30GHz is optional
	4GHz is baseline,

30GHz is optional

	Channel model
	TR38.901

	TP antenna configuration
	4 ports: (M, N, P, Mg, Ng, Mp, Np) = (8,2,2,1,1,1,2)
16 ports: (M, N, P, Mg, Ng Mp, Np) = (8,4,2,1,1,2,4)
 (dH, dV) = (0.5, 0.8)λ for FR1
2 ports (8,8,2,1,1) and 8 ports (4,8,2,2,2) for 30GHz
Other antenna configurations is not precluded (such as 32 ports)
	2 ports: (M, N, P, Mg, Ng) = (1,1,2,1,1)
for 4GHz

2 ports: (4,4,2,1,1) for 30GHz

Other antenna configurations is not precluded.

	UE antenna configuration
	4Rx Port: (Baseline)

(M,N,P,Mg,Ng,Mp,Np) = =(1,2,2,1,1,1,2), (dH,dV) = (0.5, 0.5)λ for FR1
For 30 GHz: (M, N, P, Mg, Ng) = (2, 4, 2, 1, 2); (dV, dH) = (0.5, 0.5)λ. (dg,V, dg,H) = (0, 0)λ. * Θmg,ng=90°; Ω0,1=Ω0,0+180
	4Rx Port: (Baseline)

(M,N,P,Mg,Ng,Mp,Np) = =(1,2,2,1,1,1,2), (dH,dV) = (0.5, 0.5)λ for 4GHz
For 30 GHz: (M, N, P, Mg, Ng) = (2, 4, 2, 1, 2); (dV, dH) = (0.5, 0.5)λ. (dg,V, dg,H) = (0, 0)λ. * Θmg,ng=90°; Ω0,1=Ω0,0+180


	Coordination assumptions
	Each company to provide details on cluster size, coordination scheme, etc 


Agreement 

Baseline scheme to evaluate eMBB multi-TRP enhancements is DPS or single TRP
· Each company to provide the details on backhaul delay, CSI reporting, transmission scheme, scheduling, etc
Agreement
The LLS/SLS simulation assumptions list in the following 2 tables below are agreed except for the red entries which will be discussed over email until Oct 19th (Youngsoo, Nokia)

Table 2. Simulation assumptions for beam management. (LLS)
	Parameters
	Values

	Carrier Frequency
	30 GHz

	Subcarrier Spacing for data
	For 30 GHz: 120kHz

	Data allocation
	8 RBs (baseline), Larger # of PRB (e.g. 32) can be considered.
First 2 OFDM symbols for PDCCH, and following 12 OFDM symbols for data channel

	Channel Model
	CDL-A model

-
delay spread =30ns

-
UE speed=3km/h. (baseline) 30, 60km/h (optional) 

-
The angles of BS, i.e., AoD, ZoD, are uniformly distributed within [-60, 60] degrees in azimuth domain and [90, 135] degrees in zenith domain, and those of UE, i.e., AoA, ZoA, are uniformly distributed within [-180, 180] degrees in azimuth domain and [45, 90] in zenith domain, via applying uniform-distribution desired mean angle in subclause 7.7.5.1 in TR 38.901 accordingly.

	TXRU mapping to antenna elements
	Companies explain details of the using TXRU mapping to antenna elements.

Notes:

2D DFT based beam per polarization as a baseline;

	TXRU mapping weights
	Companies to provide details on TXRU mapping weights.

	Procedure of beam sweeping
	Companies to provide details on procedure of beam sweeping.

	Criteria for beam selection
	Companies to provide details on criteria for beam selection.

	UE reporting
	Companies to provide details on criteria for UE reporting.

	BS antenna configurations
	For 30 GHz: (M, N, P, Mg, Ng) = (4, 8, 2, 2, 2). (dV, dH) = (0.5, 0.5)λ. (dg,V, dg,H) = (2.0, 4.0)λ
or (M, N, P, Mg, Ng) = (4, 8, 2, 1, 1). (dV, dH) = (0.5, 0.5)λ. (dg,V, dg,H) = (2.0, 4.0)λ
Other Antenna configuration is not precluded. 

	BS antenna element radiation pattern
	For 30 GHz: According to TR38.802

	UE antenna configurations
	For 30 GHz: (M, N, P, Mg, Ng) = (2, 4, 2, 1, 2) or (M, N, P, Mg, Ng) = (2, 4, 2, 1, 1)

(dV, dH) = (0.5, 0.5)λ. (dg,V, dg,H) = (0, 0)λ. * Θmg,ng=90°; Ω0,1=Ω0,0+180°;

Other Antenna configuration is not precluded.

	BS array orientation
	azimuth 0 degree; mechanic downtilt: 0 degree

	UE array orientation
	ΩUT,a uniformly distributed on [0, 360] degree, ΩUT,b = 0°, ΩUT,g = 0° (baseline)

	UE antenna element radiation pattern
	See Table A.2.1-8 in TR 38.802

	Transmission scheme
	Multi-antenna port transmission schemes

Note: Companies explain details of the using transmission scheme.

	MIMO mode
	SU-MIMO

	UE receiver type
	MMSE-IRC as baseline; other advanced receiver is not precluded.

	Link adaptation
	Based on CSI-RS


Table 3. Evaluation assumptions for beam management (SLS)
	Parameters
	Values

	Scenarios 
	Indoor hotspot

Dense Urban Micro layer only 

	Mode
	DL SU-MIMO/ MU-MIMO

	Simulation bandwidth
	80MHz (DL+UL), TDD

	Subcarrier Spacing for data
	120kHz, 

(Other subcarrier spacings can be considered)

	Channel Model
	Following related assumption in TR 38.802/38.901

	TXRU mapping to antenna elements
	Companies explain the details of TXRU mapping to antenna elements.

Notes:

2D DFT based beam per polarization as a baseline;



	TXRU mapping weights
	Companies explain the details of TXRU mapping weights.

	Criteria for selection for serving TRP
	Companies explain the details of criteria for selection for serving TRP.

	Criteria for beam selection for serving TRP
	Companies explain the details of criteria for beam selection for serving TRP.

	Constraints for the range of selective beams per TRP sector
	Companies explain what scheme is used

	Scheduling algorithm
	Companies explain what scheme is used

	Link adaptation
	Based on CSI-RS.

	Traffic Model
	FTP model 3 with packet size 0.5Mbytes (other value is not precluded).

Other traffic models including the full buffer are not precluded.

	BS antenna configurations
	(M, N, P, Mg, Ng) = (4, 8, 2, 2, 2). (dV, dH) = (0.5, 0.5) λ. (dg,V, dg,H) = (2.0, 4.0) λ
Note: important to consider also other antenna configurations to maintain flexibility

	BS antenna element radiation pattern
	According to TR38.802

	UE antenna configurations
	(M, N, P, Mg,Ng) = (2, 4, 2, 1, 2); (dV, dH) = (0.5, 0.5) λ. (dg,V, dg,H) = (0, 0) λ. *Θmg,ng=90°; Ω0,1=Ω0,0+180°;

Note: important to consider also other antenna configurations to maintain flexibility

	UE antenna element radiation pattern
	See Table A.2.1-8 in TR 38.802

	Inter-panel calibration for UE
	Ideal, non-ideal following 38.802 (optional)

	Beam correspondence 
	Companies report details of the assumptions

	Control and RS overhead
	Companies report details of the assumptions 

	Control channel decoding
	Ideal or Non-ideal (Companies explain how is modeled)

	UE receiver type
	MMSE-IRC as the baseline, other advanced receiver is not precluded

	BF scheme
	Companies explain what scheme is used

	Transmission scheme
	Multi-antenna port transmission schemes

Note: Companies explain details of the using transmission scheme.

	UE mobility feature
	Companies to provide details on add-on features including UE mobility, rotation, blockage, etc.



Email discussion until 19th of Oct on potential simplification of SLS for beam management (Youngsoo Yuk, Nokia)
R1-1810105
Beam management enhancements for latency and overhead reduction
Huawei, HiSilicon

R1-1810106
Beam failure recovery for SCell
Huawei, HiSilicon

R1-1810107
Panel-based UL beam selection
Huawei, HiSilicon

R1-1810108
Beam measurement and reporting using L1-RSRQ or SINR
Huawei, HiSilicon

R1-1810406
Consideration on multi-TRP transmission for URLLC
vivo

R1-1810407
Discussion on UL non-coherent transmission for URLLC
vivo

R1-1810408
Discussion on beam measurement and reporting
vivo

R1-1810409
Discussion on Scell BFR
vivo

R1-1810410
Discussion on UL multi-beam transmission
vivo

R1-1810411
Discussion on beam management latency and overhead reduction
vivo

R1-1810812
Details and evaluation on enhanced beam reporting
ZTE

R1-1810889
Preliminary SLS evaluation on Type II overhead reduction
Samsung

R1-1810890
Preliminary SLS evaluation on Type II rank 3-4 extension
Samsung

R1-1810968
Evaluation on CSI-RS and DMRS for PAPR reduction
Guangdong OPPO Mobile Telecom.

R1-1811080
L1-RSRQ/L1-SINR versus L1-RSRP for beam measurement and reporting
Fraunhofer IIS, Fraunhofer HHI

R1-1811090
Enhancements on Type-II CSI: Doppler Approach
Fraunhofer IIS, Fraunhofer HHI

R1-1811185
Type 1 mapping of half pi by two BPSK DFTS DMRS
Ericsson

R1-1811186
On subsampling of Gold sequences
Ericsson

R1-1811189
Link recovery on SCell
Ericsson

R1-1811317
Discussion on UL MU-MIMO
ITRI

R1-1811394
Discussion on power imbalance issue for DMRS
Spreadtrum Communications

R1-1811411
Discussion of Evaluation Methodologies for NR-eMIMO
Nokia, Nokia Shanghai Bell

R1-1811542
On specifications based solutions to the DMRS PAPR issue
Ericsson

R1-1811543
On specifications based solutions to the CSI-RS PAPR issue
Ericsson

R1-1811544
Why PAPR is important for BS transmitters
Ericsson

R1-1811545
Additional simulation results related to RS PAPR reduction
Ericsson

R1-1811546
Enabling full TX power UL transmission for PUSCH
Ericsson

R1-1811547
Enabling full TX power UL transmission for SRS
Ericsson

R1-1811548
Initial simulation results for UL multi-panel transmission
Ericsson

R1-1811550
Performance of NC-JT with large number of antenna ports
Ericsson

R1-1811551
Performance of NC-JT with different clustering approaches
Ericsson

