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1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	71
	SI started
	RP-160671
	0%
	March 17
	
	

	72
	RP-161267
	RP-161214
	10%
	March 17
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip.
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


XXX %








RAN4 Perf. part:

XXX %








RAN6 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



   20 %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

20%










RAN WG2:

20%










RAN WG3:

20%











RAN WG4:

20%










RAN WG5:

XXX%










RAN WG6:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



March 17
which is:
RAN #75
The Core part WI is planned to be 100% complete in:


<e.g. March 17>
which is:
RAN #XX
The Performance part WI is planned to be 100% complete in:
<e.g. March 17>
which is:
RAN #XX
The Testing part WI is planned to be 100% complete in:

<e.g. March 17>
which is:
RAN #XX
NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No


If you answered No:
Then please remove the Excel file from the zip file of this status report.
If you answered Yes:
Then please fill out the attached Excel template to request a modification of the time 

budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 

up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 

RAN meeting. Please highlight all changes of the values.


One time unit (TU) corresponds to ~ 2 hours in the meeting.


If this status report covers a WI with Core and Performance part, then please have one 

line for each in the attached Excel table.


Note: If no Excel table is attached, then this means no time budget change.

additional explanations/motivations for the time budget changes in the attached Excel table:

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1

· RAN1#86 (August 2016)

The agreements and conclusions are summarized below.

	General

	Draft TR38.802 was endorsed as v.0.1.0 in R1-168526

	Forward compatibility

	Agreements:
· NR should support at least following design targets: 
· It should allow FDD operation on a paired spectrum 

· It should allow different transmission directions in either part of a paired spectrum
· It should allow TDD operation on an unpaired spectrum where the transmission direction of time resources is not dynamically changing
· It should allow TDD operation on an unpaired spectrum where the transmission direction of most time resources can be dynamically changing

· FFS: It should allow support of full duplex in a forward compatible way

· Note: transmission directions include all of downlink, uplink, sidelink, and backhaul link 
· Note that additional discussion is needed about the timing to support above targets, particulally the second sub-bullet

· Note that some design targets may or may not be transparent to UE
Agreements:
· Whether wideband and narrowband UEs can decode either all or partially the same NR broadcasted signals and channels, should be considered
· This doesn’t mean the broadcasted signals/channels need to be narrowband

	Waveform and multiple access schemes

	(Waveform)

Agreement:
· At least up to 40 GHz for eMBB and URLLC services, NR supports CP-OFDM based waveform with Y greater than that of LTE (assuming Y=90% for LTE) for DL and UL, possibly with additional low PAPR/CM technique(s) (e.g., DFT-S-OFDM, etc.) 

· Y (%) = transmission bandwidth configuration / channel bandwidth * 100%

· RAN1 specification will support transmission bandwidth configuration corresponding to Y up to approximately100%

· Some evaluations in RAN1 show that Y for a NR carrier can be up to 98% of the evaluated channel bandwidths for both DL and UL without complexity and latency constraints [R1-166093]

· Note: additional pre-processing techniques on top of CP-OFDM are not precluded, e.g., OTFS

· Additional waveforms may be supported by NR for e.g. other services (e.g. mMTC) 

· It is recommended that RAN4 should target to support eNB/UE with Y significantly higher than 90% when defining the RAN4 requirements where the specification of Y should consider complexity and latency constraints 

· In-band frequency multiplexing of different numerologies is supported in NR for both DL and UL, at least from the network perspective 

· It is expected that spectrum confinement on sub-band basis is specified as requirements on 

· Transmitter side in-band emission and EVM requirements  

· Reception performance in presence of other-subband interferer

· The definition of sub-band is FFS 

· From RAN1 perspective, spectral confinement technique(s) (e.g. filtering, windowing, etc.) for a waveform at the transmitter is transparent to the receiver 

· Inform RAN4 the above agreements

· RAN1 plans to perform more evaluations on waveform and will inform RAN4 with future updates, if any

Agreements:
· At least up to 40 GHz for eMBB and URLLC services, 

· CP-OFDM without specified low-PAPR/CM technique(s) is recommended to be supported for uplink

· For data transmission, additional low-PAPR/CM technique(s) is only considered for uplink from RAN1 specification perspective

· Additional low-PAPR/CM technique(s) for special downlink signals such as sync signals is FFS

· Additional low-PAPR/CM technique(s) for other uplink signals/channels is FFS

· Additional low PAPR/CM technique(s), if specified, and CP-OFDM without specified low-PAPR/CM technique(s) for uplink are considered as complementary to each other 

Agreement:
· NR uplink should target at least the same link budget (i.e. MCL) as LTE uplink, under the same usage scenarios and similar deployment configurations (e.g., same carrier frequency)

· Details FFS

· Techniques can be evaluated for the uplink scenarios

· E.g., low PAPR/CM techniques (including DFT-s-OFDM) 

Agreement:
· RAN1 should continue study whether/how to support guard-band for inter-subband interfering scenarios (e.g., cases 2/3/4) with considerations of the specification/performance impact
Agreements:
· When considering DL and UL waveforms for spectrum band above 40GHz, RAN1 should at least consider the impact of

· Low PA efficiency

· Phase Noise and Doppler impairments

(Multiple access)
Agreements:
· NR should target to support UL non-orthogonal multiple access, in addition to the orthogonal approach, targeting at least for mMTC

Agreement:

· NR should target to support UL “autonomous/grant-free/contention based” at least for mMTC
Conclusion:

· In RAN1 discussion for MA, grant-free is used to represent “autonomous/grant-free/contention based”

Agreement:
· At least the following options for “autonomous/grant-free/contention based” UL transmission should be studied

· Opt. 1: a UE performs random resource selection

· Details FFS

· Opt. 2: a UE’s resource is pre-configured by eNB or pre-determined

· Details FFS

· Other options are not precluded

Agreements:
· Continue study at least the following: 

· Handling of  potential collisions of MA signatures

· Retransmission/repetition and potential combining, e.g. HARQ

· Potential link adaptation, e.g. MCS/signature re-assigning

· Relationship between grant-free and grant-based transmissions and associated UE behavior

· Advanced receiver capabilities including complexity analysis

Agreements:
· A MA physical resource for “grant-free” UL transmission is comprised of a time-frequency block
· Note: spatial dimension is not considered as a physical resource in this context
· A MA resource is comprised of a MA physical resource and a MA signature, where a MA signature includes at least one of the following:

· Codebook/Codeword

· Sequence

· Interleaver and/or mapping pattern

· Demodulation reference signal

· Preamble

· Spatial-dimension

· Power-dimension

· Others are not precluded

· Details on MA physical resource and MA signature resource FFS 
Agreement:

· For calibration purpose ONLY:

· For ML-type receiver, the PHY abstraction method discussed R1-168076 can be used at least for some MA schemes

· If a different PHY abstraction method is used by a company, it has to be stated clearly and individually verified

· Otherwise, the PHY abstraction method is up to each company

· The PHY abstraction method is to be stated and individually verified by each company

· For evaluation purpose, PHY abstraction method is up to each company

· A same method is used for calibration and evaluation by a given company, unless a single method can be agreed in RAN1 during evaluation phase

Agreement:
· For NR non-orthogonal multiple access evaluation, realistic channel estimation is prioritized and the following aspects are considered 

· The proposed DMRS pattern(s), if any, for channel estimation

· FFS: DMRS overhead. E.g., LTE UL DMRS overhead can be used as a reference.

· FFS: DMRS contamination due to inter-cell interference

· FFS: Impact of DMRS collision in case of “autonomous/grant-free/contention based”  multiple access

· Note: companies report the DMRS settings used for the LLS/SLS evaluation.

Agreements:
· For providing absolute system level evaluation results for UL mMTC, for calibration purpose only

· CP-OFDM as the UL waveform

· UL DMRS overhead, 1 OFDM symbol out of 7 OFDM symbols

· A UE selects a MA physical resource randomly from a pool of orthogonal MA physical resources

· There is no partial overlapping between the MA physical resources selected by more than one UE

· All orthogonal MA physical resources are of same size

· Rx MMSE receiver, assuming realistic channel estimation

· No blind decoding assumed 

· Same MCS for all UEs, 

· MCS is reported by each company

· Open loop power control

· Alpha=1, P0= -90 dBm

· Packet size is fixed by 20 bytes

· FFS other parameters, if any

· Email discussion on any other potential parameters until 9/2 – Yi Wang  (Huawei)

· Note: The above assumptions only apply to the calibration purpose, i.e. other assumptions can be used for evaluation of proposed non-orthogonal multiple access scheme(s) 
Conclusion:

· Target the following in RAN1#86bis:

· Summary of preliminary LLS comparisons 

· Summary of preliminary SLS comparisons 


	Numerology and frame structure

	(Numerology)

Agreements:
· NR design should allow potentially defining multiple CP lengths for a given subcarrier spacing in Phase I or later

· Multiple CP lengths do not mean the normal CP have 2 different CP lengths in the LTE

· It should be possible to deploy NR with 60 kHz subcarrier spacing in the channel that have the same delay spread that LTE can handle with the normal CP length as one use case

· Other subcarrier spacing solution can be considered with an equal priority in the further study

· More than one CP length should be studied for a given subcarrier spacing

· The different CP lengths for a given subcarrier spacing can be of substantially different lengths 

· For 60 kHz subcarrier spacing, at least one CP length can be similar to the normal CP length of 15 kHz corresponding to LTE numerology
· Other proposals are not precluded
· Note: FFS whether all of subcarrier spacings support more than one CP length or not

· Note: FFS whether supporting more than one CP length for a given subcarrier spacing is mandatory or optional for a given UE

Agreements:
· Subframe duration in ms for a reference numerology with subcarrier spacing (2m*15)kHz is exactly 1/2m ms
Working assumption:
· Alignment within a subframe

· Symbol level alignment across different subcarrier spacings with the same CP overhead is assumed within a subframe duration in a NR carrier
· FFS: Unlicensed spectrum case

Agreements:
· RAN1 strives how to enable efficient time alignment between transmissions with different CP overheads

Agreements:
· NR numerology scalability should allow at least from [3.75 kHz] to480 kHz subcarrier spacing 

· Necessity of support for less than 15 kHz subcarrier spacing  (e.g., 3.75 kHz) should be studied

· Note that scalability does not mean everything should be scalable (e.g., RS density, UE/gNB processing time, signalling overhead)

(Frame structure)

Agreements:
· A subframe duration is defined by the duration of x OFDM symbols given a reference numerology 
· With the same CP overhead, a single value of x is specified irrespective of the subcarrier spacing value chosen for the reference numerology

· This does not preclude multiple data transmission opportunities in time within a subframe duration
· This does not preclude multiple control transmission opportunities in time for both DL and UL within the subframe duration
· This does not preclude one data transmission to span over multiple subframe durations

· A UE has one reference numerology in a given NR carrier which defines subframe duration for the given NR carrier

· FFS: In a given NR carrier, whether different UEs may have different reference numerologies or may not
· Specification supports multiplexing numerologies in TDM and/or FDM within/across (a) subframe duration(s) from a UE perspective
Agreements:
· PRB definition where the number of subcarriers per PRB is the same for all numerologies is supported

· Examples of the number of subcarriers per PRB for NR study are 12, 16

· Additional PRB definition with the different number of subcarriers is not precluded

Agreements:
· The number of subcarriers per PRB for NR study are 12, 16

Conclusions:

· RAN1 will down select the number of subcarriers per PRB in the next meeting

Agreements:
· For subcarrier spacing of 2n * 15kHz, subcarriers are mapped on the subset/superset of those for subcarrier spacing of 15kHz in a nested manner in the frequency domain
Agreements:
· In one carrier when multiple numerologies are time domain multiplexed,

· RBs for different numerologies are located on a fixed grid relative to each other
· For subcarrier spacing of 2n * 15kHz, the RB grids are defined  as the subset/superset of the RB grid for subcarrier spacing of 15kHz in a nested manner in the frequency domain

· Note that following numbering in the figure is just an example
· FFS: frequency domain multiplexing case

[image: image1]
Conclusions:

· Proponents are encouraged to study followings

· Alt. 1: Adopt RB grid for FDM as it is agreed in TDM

· Alt. 2: Use RB grid corresponding to the reference numerology for FDM, applied the same grid to TDM, and revisit above agreements for TDM

Agreements:
· No explicit DC subcarrier is reserved both for DL and UL

Agreements:
· Unless otherwise specified or indicated to the UE, the UE shall make no assumption on whether to transmit or receive at least within the data region(s) in a given time interval X

· Indication to the UE may include

· Dynamic L1 signaling

· RRC configuration

· Broadcast signaling

· …

Agreements:
· The following is supported for NR 

· From UE perspective, HARQ ACK/NACK feedback for multiple DL transmissions in time can be transmitted in one UL data/control region is supported
· Some or all of the following timing relationships can be indicated to a UE dynamically by the L1 DL signaling (FFS: explicit or implicit)

· Timing relationship between DL data reception and corresponding acknowledgement
· Timing relationship between UL assignment and corresponding UL data transmission
· Note: Default value, if any, for each timing relationship is FFS (agreement from RAN1 #85)
· Note: Potential values for each timing relationship has to be studied further considering e.g., UE processing capability, gap overhead, UL coverage, and etc. (agreement from RAN1 #85)
· Note: Other means of indicating the timing relationship are not precluded
· Some or all of the following timing relationships can be indicated to a UE semi-statically (FFS: explicit or implicit)

· Timing relationship between DL data reception and corresponding acknowledgement
· Timing relationship between UL assignment and corresponding UL data transmission
· Note: Default value, if any, for each timing relationship is FFS (agreement from RAN1 #85)
· Note: Potential values for each timing relationship has to be studied further considering e.g., UE processing capability, gap overhead, UL coverage, and etc. (agreement from RAN1 #85)
· Note: Other means of indicating the timing relationship are not precluded
Conclusions:

· Further study
· how to multiplex mini slot and slot

· the benefit and mechanism of indicating blank resources at least for forward compatibility perspective
Agreements:
· A slot can contain all downlink, all uplink, or {at least one downlink part and at least one uplink part}

· FFS regarding the number of switching points, multiplexing of different use cases (e.g., multiplexing eMBB and URLLC use cases) and/or numerologies in the time domain

Agreements:
· Followings are considered as starting points of NR frame structure at least within the CP overhead 

· Subframe

· Already agreed upon

· Assume x=14 in the reference numerology for subframe definition (for normal CP)

· FFS: y=x and/or y=x/2 and/or y is signalled
· Slot

· Slot of duration y OFDM symbols in the numerology used for transmission

· An integer number of slots fit within one subframe duration (at least for subcarrier spacing is larger than or equal the reference numerology)

· The structure allows for ctrl at the beginning only
· The structure allows for ctrl at the end only
· The structure allows for ctrl at the end and at the beginning
· Other structure is not precluded

· One possible scheduling unit

· Mini-slot

· Should at least support transmission shorter than y OFDM symbols in the numerology used for transmission

· May contain ctrl at the beginning and/or ctrl at the end

· The smallest mini-slot is the smallest possible scheduling unit (FFS: smallest number of symbols)

· Note: the names are for the purpose of discussion. Whether some terms can be merged or not is FFS
· FFS whether NR frame structure needs to support both slot and mini-slot or these can be merged
Agreements:
· At least the following potential options should be considered

· At least for shorter transmission UL, semi-static resource sharing between URLLC and eMBB

· FDM and/or TDM manner

· UL grant-free transmission for URLLC

· Other schemes are not precluded

· Dynamic resource sharing between URLLC and eMBB

· For DL, mechanisms to schedule a transmission where the resources of it can overlap with resources of ongoing/scheduled longer transmission at least from network perspective

· FFS: A similar or same mechanism applicability to UL

· Preemption or superposition
· Other schemes are not precluded 

· Scheduling based approaches (e.g., by adapting transmission duration or by using different subbands) to allow multiplexing of different durations of transmission

· UL grant-free transmission for URLLC

· Other schemes are not precluded

· Other mechanisms are not precluded

Agreements:
· Impact of UE DL reception energy consumption should be studied also considering the total power consumption mainly focusing on DoU
· e.g., UE decoding power consumption in the physical layer DL control blind decoding in lack of grant
· e.g., UE decoding power consumption in the slot with the data
· e.g., UE decoding power consumption in the data reception process
· e.g., UE decoding power consumption in the measurement
· e.g., UE decoding power consumption in the SS
· UE power reduction techniques also should be studied
Agreements:
· NR supports at least semi-statically assigned DL/UL transmission direction as gNB operation
· The assigned DL/UL transmission direction can be signalled to UE by higher layer signalling
Agreements:
· In addition to the front-loaded RS agreed to study in RAN1#85, same or extended/additional RS is studied in NR of at least the following:
· Estimate/compensate Doppler parameters
· Compensate phase rotation and frequency offset

· Note that RS may or may not be UE-specific
Conclusions:

· Mechanisms for joint operation of backhaul link and access link should be studied by NR, including

· Study dynamic resource allocation among backhaul and access links, including TDM and FDM and SDM approaches under half-duplex constraint 

· Study multi-hop backhauling and multi-site connectivity in backhauling 

· Mechanism for integration of new TRPs/RNs carrying integrated backhaul and access functionalities

· Mechanisms for discovery and management of backhaul links for the connected TRP/relay nodes (if supported) with integrated backhaul and access links
· Other aspects/functionalities such as forward compatibility to study full duplex operation on backhaul and/or access links are FFS

· RAN1 should strive for a common mobility handling and beam management framework for mobile TRP/relay nodes (if supported) carrying joint operation of backhaul and access functionalities and the usual UEs
· Note: No assumption on particular RAN architecture


	Channel coding and modulation

	Conclusion: 

· Combined channel coding simulation data sharing is needed by filling in the base excel spreadsheets from participating companies

· Example base excel spreadsheets are attached 

· Participating companies may add their data upon the combined excel spreadsheet and update the file version

· Offline emails can be used to track the updates: Moderator: Chunxuan Ye, Interdigital

· Simulation curves may not be aligned given the same configuration, probably due to different codes or decoding algorithms

· May need to specify further details of different channel codes 

· Companies encouraged to further contribute, update and align their simulation results for RAN1 #86bis
Agreement:

· Channel coding techniques for NR, should support the following:

· Info block size K flexibility: 

· Granularity at lower end of range of K = [D1] bits

· D1 may be different for control and data channels

· FFS whether D1 may be different for different code rates

· FFS whether the granularity is coarser at higher values of K 

· Shortening (i.e. assigning info bits to known values, e.g. 0) may be used to provide info block size flexibility 

· Codeword size flexibility: 

· Basic code design with rate matching (i.e., puncturing and/or repetition) supports 1-bit granularity in codeword size

Conclusion:

· The eMBB data channel coding scheme will be chosen at RAN1#86bis

· including agreeing on the observations that led to the decision. 

· Companies are encouraged to:

· continue analysis and comparison in order to inform the final decision at RAN1#86bis

· provide any remaining details, especially focusing on LDPC (in view of the situation in this meeting) 

· provide any remaining details of the flexibility requirements and how they can be satisfied, and corresponding implementation complexity and any impact on performance

· Note that consideration of combinations of coding schemes is not precluded. 

· In case of changes to proposals already available, companies are encouraged to provide them at least 1 week before the normal submission deadline for RAN1#86bis. 

Agreement:

· Channel coding technique(s) designed for data channels of NR support both Incremental Redundancy (IR) (or similar) and Chase Combining (CC) HARQ

Agreement:

· Simulation Assumptions for eMBB control channel coding 

· Evaluate the block error rate (BLER) performance versus SNR 

· Evaluate the false alarm rate versus SNR

Channel
AWGN
Modulation 
QPSK
Coding Scheme
Repetition

Simplex

TBCC
Turbo

LDPC
Reed-Muller
Polar 
Code rate (for evaluation purposes)
1/24*, 1/12, 1/6, 1/3, 1/2, 2/3 
Decoding algorithm** 
ML

ML

List-Viterbi
Scaled max log MAP

Adjusted

min-sum 

FHT
SC list 
Info. block length (bits w/o CRC) (for evaluation purposes)  *** 
1, 2, 4, 8, 16, 32, 48, 64, 80, 120, 200
* Code rate 1/24 is valid for info block length of 1-2 bits

** Other variants of agreed algorithms can be used for encoding and decoding (Complexity details should be illustrated) 

*** Each of these info. block lengths shall be evaluated at at least one of the code rates. Other info. block lengths and code rates are not precluded. Similar info. and encoded block lengths should be used for the evaluation. Total coded bits = info. Block length/code rate. Note: these info. block length and code rate are only for initial performance evaluations. They are not interpreted as design targets or assumptions for complexity analysis. 

· Companies are encouraged to provide information on complexity of their decoders, and on decoding latency. 

Conclusion:

Await outcome of eMBB/URLLC multiplexing discussions. 

	Multi-antenna scheme

	Agreements:
· For the purpose of calibration, companies are encouraged to provide baseline results for NR MIMO in the following meetings, including link-level and system level simulations

· Discuss further on baseline simulation assumptions and metrics for calibration in email discussion after RAN1#86 

· Thereafter, email reflector is used to collect results (no online time for calibration discussions, similar to channel model calibration)

· Email discussion till 8th September to initiate by Ruyue (ZTE)

· Including detailed simulation parameters for UE movement, rotation and/or channel/beam blockage is FFS – (to be included in Ruyue’s email discussion)

Agreements:
· The following DL L1/L2 beam management procedures are supported within one or multiple TRPs:

· P-1: is used to enable UE measurement on different TRP Tx beams to support selection of TRP Tx beams/UE Rx beam(s)

· For beamforming at TRP, it typically includes a intra/inter-TRP Tx beam sweep from a set of different beams

· For beamforming at UE, it typically includes a UE Rx beam sweep from a set of different beams

· FFS: TRP Tx beam and UE Rx beam can be determined jointly or sequentially

· P-2: is used to enable UE measurement on different TRP Tx beams to possibly change inter/intra-TRP Tx beam(s)

· From  a possibly smaller set of beams for beam refinement than in P-1
· Note: P-2 can be a special case of P-1

· P-3: is used to enable UE measurement on the same TRP Tx beam to change UE Rx beam in the case UE uses beamforming

· Strive for the same procedure design for Intra-TRP and inter-TRP beam management

· Note: UE may not know whether it is intra-TRP or inter TRP beam 

· Note: Procedures P-2&P-3 can be performed jointly and/or multiple times to achieve e.g. TRP Tx/UE Rx beam change simultaneously

· Note: Procedures P-3 may or may not have physical layer procedure spec. impact

· Support managing multiple Tx/Rx beam pairs for a UE

· Note: Assistance information from another carrier can be studied in beam management procedures
· Note that above procedure can be applied to any frequency band

· Note that above procedure can be used in single/multiple beam(s) per TRP 

· Note: multi/single beam based initial access and mobility treated within a separate RAN1 agenda item
R1-168468 was agreed.
Agreements:
· A simplified CSI acquisition framework should be studied in NR, which could support

· CSI measurement based on CSI-RS (if supported)
· Implicit and explicit CSI feedback

· CSI acquisition based on different degree of reciprocity

· Other features to be supported

· The implicit CSI feedback methods should be studied in NR

· Codebook design

· Interference measurement based on interference measurement resource which could be one or more of the following options

· ZP CSI-RS (if supported)
· NZP CSI-RS (if supported)
· DMRS (if supported)

· Other resources are not precluded

· CSI feedback based on DMRS (if supported)
· The explicit CSI feedback methods should be studied in NR

· Feedback of channel covariance matrix

· Feedback of channel matrix 

· Feedback of  channel eigenvector

· Both quantized and unquantized/analog feedback
· Other methods are not precluded
· CSI measurement and reporting with the following components should be studied in NR

· Wideband/long-term CSI

· Subband/short-term CSI

· Explicit CSI

· Implicit CSI

· Configuration of the above components individually or jointly is FFS

Agreements:
· RAN1 to study transmit diversity for both data and control channels
· Aspects to related to QCL (if any), # of ports, polarizations, etc.

· Demodulation reference signal for transmit diversity, if supported, could be

· UE-specific RS (if supported by NR)

· Shared (by two or more UEs)-RS (if supported by NR)
· Other types of RS are not precluded

Agreements:
· Strive to design a unified CSI framework, avoiding introducing multiple classes/subclasses and redundant (equally performing) configurations, while still covering a wide variety of use cases and frequency bands
· Coupling/Decoupling (e.g. fixed timing relationships, joint configuration) between the following functions should be studied
· RS transmission used for CSI acquisition (CSI-RS transmitted in DL and SRS transmitted in UL)

· Use of other RS(s) is not precluded (e.g., DMRS)

· Note that CSI-RS and SRS may or may not have the same physical signal design

· Note that the reference signal naming can be revisited later
· CSI measurement/reporting
· Multi-antenna transmission method/scheme
· Downlink control signaling

· Study flexible scheduling/configuration of  CSI-RS, CSI report and transmission method/scheme for data and control

· DL DMRS and UL DMRS based spatial multiplexing (SU-MIMO/MU-MIMO) is supported
· FFS: Necessity of sidelink spatial multiplexing
· At least 8 orthogonal DL DMRS ports is supported for SU-MIMO scheduling
· At least 8 orthogonal DL DMRS ports is supported for MU-MIMO scheduling
· Support dynamic switching between transmission methods/schemes, e.g. between

· Transmit diversity

· Spatial multiplexing

Agreements:
The following aspects for UL MIMO transmission should be supported:

· Transmission schemes/methods for reciprocity calibrated UEs, reciprocity non-calibrated UEs, and non-reciprocity/partial reciprocity cases
· If needed, signalling associated with UL reciprocity based operation is introduced, e.g. UE capability which indicates calibration accuracy
· Whether to differentiate reciprocity non-calibrated UEs from non-reciprocity or not is to be studied

· Note: the number of transmission schemes/methods can be further discussed
· At least one of the following candidate schemes/methods is to be supported

· Candidate 1: Codebook based transmission 

· Frequency selective and frequency non-selective precoding in digital domain can be considered for large system bandwidth

· The support for frequency selective precoding is conditioned on decision on NR waveform(s)
· FFS: The values of the large system bandwidth
· E.g., BS-centric mechanism analogous to LTE

· E.g., UE–aided and BS-centric mechanism: UE recommends candidate UL precoders from a predefined codebook to BS based on DL RS measurement, and BS determines the final precoder taken from the codebook.

· E.g., UE–centric and BS-aided mechanism: BS provides CSI (e.g. channel response, interference-related information) to the UE, and the UE determines the final precoder based on the information from the BS

· Candidate 2: Non-codebook based transmission 

· Frequency selective and frequency non-selective precoding in digital domain can be considered for large system bandwidth

· The support for frequency selective precoding is conditioned on decision on NR waveform(s)
· FFS: The values of the large system bandwidth
· E.g., reciprocity based (based on DL RS) transmission only for calibrated UEs

· E.g., UE–aided and BS-centric mechanism:  UE recommends candidate UL precoders to BS based on DL RS measurement, and BS determines the final precoder.

· E.g., UE–centric and BS-aided mechanism: BS provides CSI (e.g. channel response, interference-related information) to the UE, and the UE determines the final precoder based on the information from the BS

· Note: Other transmission schemes/methods are not precluded.

Agreements:
· Study UL precoder signaling for frequency selective/non-selective precoding

· Example 1: Signaling of single or multiple PMIs via DL control and/or data channels

· Multiple PMIs can be signaled via a single DCI or multi-level DCI (1st level DCI contains a location indication to the 2nd level DCI)
· Example 2: For TDD, precoder calculation at the UE based on DL RS 

· Notes: 

· The feasibility of frequency selective precoding is conditioned RAN1 decision on, e.g. NR frame structure, waveform(s)

· Impact on other system design aspects (e.g. DL control channel decoding performance/complexity) should be considered.

· Study the use of UL frequency selective precoding for precoded transmission including precoder cycling

· For frequency selective precoding, study UL precoding granularity (i.e. UL subband size) considering following aspects

· Implicit (defined by spec.) or explicit (by eNB/UE decision) signaling support

· Whether to align with DL or not

· Evaluation should include UL specific aspects such as CM analysis according to UL waveform, etc.

· Study of frequency non-selective precoding is of higher-priority 

Agreements:
· All physical channels and reference signals in NR are transmitted using antenna ports

· Agree as working assumption the following antenna port definition for NR (same as in LTE)

· An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed. 
· Parameters for antenna port QCL in NR includes at least (if QCL is supported)
· Average gain, average delay, delay spread, Doppler shift and Doppler spread (same as in LTE)

· Additional parameters are FFS 

· FFS whether the QCL or other means can be used for UE beamforming management

· The following QCL assumptions for DM-RS antenna ports in NR are for further study

· QCL across DM-RS antenna ports

· All the DMRS antenna ports are QCL-ed with each other

· Not all the DMRS antenna ports are QCL-ed with each other

· QCL across scheduled PRBs for DM-RS antenna port 

· QCL among DM-RS antenna port groups

· QCL of DM-RS antenna ports with antenna ports of other reference signals (RS to be defined in NR) 

· Other assumptions are not precluded

· Note: The antenna ports of demodulation reference signal (DM-RS) in NR are used to transmit at least physical data and, possibly, control channels and used at the UE for demodulation
Agreements:
· All QCL assumptions that a UE is allowed to make among antenna ports should be identified and explicitly specified

· QCL is defined as follows: 
· Two antenna ports are said to be quasi co-located if properties of the channel over which a symbol on one antenna port is conveyed can be inferred from the channel over which a symbol on the other antenna port is conveyed.
· Future refinement on QCL definition is not precluded
Agreements:
· Consider different channel reciprocity assumptions in beam management procedures 

· At a TRP or UE, with TX and RX channel reciprocity (full or partial) (e.g., beam reciprocity), TX beam (or RX beam) can be obtained from RX beam (or TX beam) to reduce overhead and latency

· Without TX and RX channel reciprocity, beam management procedure may require TX and RX beam sweeping in both DL and UL links

· RAN1 study different methods of determining Tx and Rx beam(s) for communication on one link direction (uplink or downlink), e.g.,

· Joint determination: Tx beam and Rx beam are determined jointly

· Separate determination: Tx beam or Rx beam are determined sequentially. 

· Multi-stage determination: for instance, coarse Tx-Rx beam determination followed by fine Tx-Rx beam determination

· Study beam management procedure with and without explicit signaling of beam(s) or beam group(s) used for transmission

Agreements:
Study aperiodic CSI reporting in conjunction with aperiodic RS transmission:
· Dynamic indication of aperiodic RS and interference measurement resource including

· Aperiodic RS for channel measurement for CSI reporting

· Aperiodic interference measurement resource for interference measurement,  including using non-zero/zero power RS, demodulation RS;

· Resource pool sharing for aperiodic channel and interference measurement resources

· Study the timing requirement among aperiodic RS triggering, CSI reporting triggering, aperiodic RS transmission, and CSI reporting.  

· Timing between CSI triggering and aperiodic RS transmission X

· Timing between aperiodic RS transmission and CSI reporting Y

· Notes: Consider the single triggering for RS transmission and CSI reporting;

· Others are not precluded
· Note: aperiodic triggering doesn’t preclude on-demand (using activate/release mechanism) triggering 
Agreements:
· Support at least one of the following schemes for CSI reporting:

· Scheme 1: periodic CSI reporting analogous to LTE

· Scheme 2: semi-persistent CSI reporting (e.g. activate/release mechanism analogous to LTE SPS)

· Scheme 3: aperiodic CSI reporting 

· FFS: Possible signaling support   

· Strive to design NR periodic, semi-persistent, and/or aperiodic CSI reporting, considering at least following aspects

· UL coverage

· Required RS

· Reporting information type

· Forward compatibility

· Energy efficiency

· RS and CSI reporting overhead

· Study whether to avoid specifying dependency between CSI reports in different reporting instances 

· Such dependencies, if any, can be different for periodic, semi-persistent, and/or aperiodic CSI reporting

Agreements:
· Study flexible timings of RS indication/transmission for CSI measurement, CSI feedback triggering/reporting. Following aspects should be considered at least for periodic CSI (where appropriate)/aperiodic/semi-persistent CSI reporting

· Linkage between each timing

· Details FFS. Some non-exhaustive exemplary timing relationships include:

· Ex1) RS indication and CSI feedback triggering 

· Ex2) RS indication and RS transmission 

· Ex3) RS indication, RS transmission, CSI feedback triggering and CSI reporting in the same [SF]

· Signaling method for timing, if needed (if so, details)

· Feasible time gap between RS transmission and CSI reporting taking CSI computation delay/complexity, propagation delay, channel coherence time, and UL timing advance into account

· Signaling overhead needs to be taken into account

· Note: the timing above refers to layer 1 control signaling, higher-layer signaling or a combination thereof

· Note: RS indication can be RS triggering or RS activation/deactivation, and can include RS resource configuration. 

· Note: This doesn’t preclude a fixed timing based RS transmission for CSI measurement, CSI feedback reporting.

Agreements:
· At least one of following RS configurations for CSI measurement are supported in NR

· Aperiodic RS

· Semi-persistent RS

· Periodic RS

· Study RS pattern for CSI measurement in NR both for DL and UL
· Study the density of RS
· Study the position of RS in the [subframe]

· Study the mapping of RS in one or several symbols
Agreements:
· Study impacts of UE movement, rotation and/or channel/beam blockage w.r.t. following aspects

· UE/TRP beam change 

· CSI mismatch from CSI reporting instance to data transmission instance

· Study at least the following techniques under the consideration of UE movement, rotation and/or channel/beam blockage including

· Beam management of UE/TRP Tx/Rx beams

· Transmission/reception techniques to provide more robustness (e.g. semi-OL MIMO transmission, beam cycling, beam broadening)

Agreements:
· Study the relationship of beam(s) used for L1 control channel and beam(s) used for data channel

· E.g. Using different beamwidth for data and control
· E.g. Using different beam directions for data and control
· E.g. At least one beam is shared by data and control
· E.g., same beam for data and control
Agreements:
· For NR, support DL CSI measurement with X antenna ports
· Study the values of X = 1,2,4,8,12,16,20,24,28,32
· Study whether additional values of X are needed, including X > 32 (e.g., 64)
· Other values of X are not precluded
Agreements:
· Study to support various interference management schemes:

· Interference management over different time scales:

· Semi-static/preconfigured interference management

· Dynamic interference management

· Interference management where signals/channels from/to UE(s) is

· Transmitted from/to multiple TRPs

· Transmitted from/to single TRP

· The above study should consider:

· Forward compatibility, e.g., for future introduction of additional interference management schemes (if any)

· Low and high NR frequencies

· Take into account backhaul/fronthaul latency constraints

· Both TDD and FDD

· Both data and control channels

· Interference measurement/reporting

· Taking into account interference management for advanced receivers

· Taking into account various scenarios

· Taking into account beam management, different antenna structures, etc.

Agreements:
· NR support NR RS configured on a per UE basis

· FFS whether or not to support always-on non-UE-specific RS in NR

· Including the details of always-on and non-UE-specific, if supported


	Initial access and mobility

	Agreements:
· RAN1 should strive for a common framework, including for example structure of synchronization signals, for initial access

· More specifically, especially within a group of frequency bands in the frequency range, RAN1 should strive for an unified framework covering

· Single beam based and multi-beam based deployments

· TDD and FDD operations

· Different/mixed numerologies

· Standalone and non-standalone operations
· Licensed band and unlicensed band operations
· FFS: mMTC use case

· RAN1 should take at least following requirements into account to design initial access

· Providing at least following functionalities

· Detection of NR cell and its ID
· Note: In this context, NR cell corresponds one or multiple TRP(s)
· Initial time/frequency synchronization to the cell

· Providing necessary information for random access

· Providing sufficient number of the identity values to allow deployment flexibility
· FFS: supporting efficient mobility

· FFS: supporting efficient inter-RAT measurement

· Reducing the frequency hypothesis UE needs to search for compared to LTE

· FFS: detecting beam ID(s)

R1-168493 was agreed with following updates in channel model

· CDL-C for 4 and 30GHz, CDL-D for 70 GHz (other CDL models are not precluded),
Agreements:
· RACH procedure including RACH preamble (Msg. 1), random access response (Msg. 2), message 3, and message 4 is at least assumed for NR from RAN1 perspective

· Simplified RACH procedure, e.g., Msg. 1 (UL) and Msg. 2 (DL), should be further studied

· Details on Msg. 1 and Msg. 2 are FFS

· Study should include comparison with the above procedure (first bullet)

· The design of the random access procedure should take into account the possible use of single-beam and multiple beam operations, including

· Non Rx/Tx reciprocity at BS or UE

· Full or partial Rx/Tx reciprocity at BS or UE

· In case that multiple beam-forming is applied to DL broadcast channels/signals for initial access, 

· RACH resource is obtained by UE from detected DL broadcast channels/signals

· FFS: Details on association

· Other mechanism w/o association is also considered

· Multiple occasions for RACH preamble transmission in a given time interval are considered

· Details are FFS

· Other mechanism is not precluded

· Study further RACH reception/RAR transmission in TRPs/beams other than the one transmitting synchronization signals
R1-168492 was agreed with following updates in channel model

· CDL-C for 4 and 30GHz, CDL-D for 70 GHz (other CDL models are not precluded),
Agreements:
· For RRM measurement in NR, at least DL measurement is supported with the consideration on
· Both single-beam based operation and multi-beam based operation
· FFS: Definition of RRM measurement for multi-beam based operation
· FFS: DL signal for RRM measurement

· FFS: When DL measurement is applied

· Note that there is no conclusion that DL measurement is a complete solution for RRM measurement in NR for now

Conclusions:

· For RRM measurement and mobility in NR, RAN1 needs to study DL and UL based measurements considering following RAN2 study

· RRC driven at ‘cell’ level
· Zero/Minimum RRC  involvement (e.g. at MAC /PHY) 

· FFS what is the definition of a cell
R1-168488 was agreed.
Agreements:
· For subcarrier spacing of each synchronization signal (e.g. NR PSS,SSS) in a NR carrier, the following alternatives should be studied

· Alt 1: Subcarrier spacing is predefined in the specification for a given frequency range

· Ex: 15kHz for sub-6GHz, 60kHz for over-6GHz
· Note that there are more than one frequency ranges
· Alt 2: Subcarrier spacing is selected by NR BS

· FFS: Details on the set of possible numerologies

· Note: Blind detection of multiple numerologies can be considered

· Alt 3: Single subcarrier spacing is predefined in the specification for all frequency ranges

· Other alternatives are not precluded

· NR synchronization signal is based on CP-OFDM

· Note that DFT-spread-OFDM based design is not precluded
Agreements:
· At least one transmission bandwidth within a carrier bandwidth can be specified for transmission of  each synchronization signal and at least some essential system information.

· The transmission bandwidth may be specified either differently according to the frequency range or the same across the frequency ranges

· FFS: transmission bandwidths for each synchronization signal and at least some system information are same or not

· FFS: the transmission bandwidth and the corresponding numerology

· FFS: whether the used transmission bandwidth is blindly detected by UE from specified bandwidths according to the frequency bands

Agreements:
· In order for the transmission of the information required for the initial access (e.g. configuration of random access resource), at least following options are to be studied: 

· Note: the above information can consist of multiple parts, and different option below can be applied for the transmission of each part

· Opt 1: the transmission is scheduled by dynamic signaling (e.g. control channel)

· Opt 2: the transmission is scheduled by semi-static signaling (e.g. via the previous part)

· Opt 3: the transmission is done alone without associated signaling (e.g. predefined in spec)

· In the above study, at least following aspects should be considered:

· Resource flexibility (e.g. in terms of ensuring forward compatibility, dynamic TDD operation)

· Resource overhead

· UE complexity (e.g. involved with decoding of the information)



	Evaluation assumption

	Conclusion:
· This topic as in R1-167942 is to be revisited next meeting (after V2V WI, expected to be finished this meeting)
Agreement: 

· For the two alternatives as part of the RAN1#85 email discussion [85-15], the following is agreed:
· Alt. 2: (1-Y) is the packet reception ratio calculated on a subset of UEs:

· For one Tx packet, 1-Y is calculated by S/Z, where Z is the number of UEs in the intended set of receivers, and S is the number of UE with successful reception among Z. 
· Unicast is the special case where Z includes a single UE, where the PRR is average of packets of the unicast link
Agreement: 

· Remove the brackets for urban macro scenario to set the EIRP limit to 78 dBm 

· In dense urban scenario, set the EIRP limit to 73 dBm and 68 dBm for the macro and micro layers respectively

· In indoor open office scenarios, set the EIRP limit to 58 dBm

Conclusion:

· The green parts in R1-168125 are endorsed

· Table A.2.1-1, 2, 3, cell E11, is endorsed with the following updates:

· NOTE1: See Appendix for the derivation of maximum allowed EIRP (R1-164383, R1-167553).
Agreements:
· The following mix of O2I penetration loss models should be evaluated for high frequency for NR:
· For Urban Micro and Urban Macro
· Option1
· Low loss model – 80%
· High-loss model – 20%
· Option2
· Low loss model – 50%
· High-loss model – 50%
· Other mix ratio(s) is not precluded.
Agreement:
· The WF in R1-168053 is agreed, with the following updates:

· Channel model: 

· Current entries are used as a starting point

· Can further discussion whether or not to update the channel model

· Traffic model

· Add optional DL/UL ratio of 1:1

· Add one more packet size of 2Mbtyes

· Add “other FTP model is not precluded”

· UE receive noise figure:

· Update according to last meeting’s agreements on the noise figures (i.e., 10dB vs. 13dB)

· Layout

· Add: FFS other cluster dropping models for dense Urban

Agreements:
· The green entries in the attached spreadsheet in R1-168391 are agreed
Agreements:
· Slide 3 and slide 4 in R1-168371 are agreed

· Slide 5 in R1-168371 is agreed, with the following updates:

· From “Companies report delay assumption, e.g., processing delay, transmission delay, re-transmission delay.” 
· To “Companies report delay assumptions according to Table 1 in R1-166485”. For calibration purpose only, the entries 1.1 and 1.4 of the Table 1 are assumed to be zero. In addition, each company reports the max number of HARQ re-transmissions.

Agreements:
· From RAN1 perspective, the following scenarios are used as a starting point for initial URLLC evaluations

· Indoor Hotspot scenario

· Urban Macro scenario

R1-168343 was agreed.
Agreements:
· Slide 3 in R1-168174 is agreed
Agreements:
· System level evaluation method is used for URLLC system capacity study to analyze impact from inter-cell interference, queueing and scheduling latency, multiplexing with other services

· URLLC system capacity is calculated as follows:

· C(L, R) is the maximum offered cell load under which Y% of UEs in a cell operate with target link reliability R under L latency bound

· X = (100 – Y) % is the percentage of UEs in outage

· A UE in outage is defined as the UE can not meet latency L and link reliability R bound

· Companies report their assumption on X

· Note: definition of latency L and target link reliability R is provided in R1-168371
Agreements:
· Slide 2 in R1-168372 is agreed with the following update:

    The following assumption is used as starting point for flexible duplex evaluation, and further update might be made.

Agreements:

· R1-168373 is agreed with the following update:

    The following assumption is used as starting point for flexible duplex evaluation, and further update might be made.

Agreements:
· The green entries and F14 in the spreadsheet attached in R1-168547 are agreed. 

Agreements:
· Slide 4 and slide 5 are agreed except the cell “packet size” and “Target packet drop rate”

R1-168473 
WF on evaluation assumptions related to outdoor micro cell TRP
ZTE Corporation, ZTE Microelectronics, InteI Corporation, Samsung, NTT DOCOMO


Outgoing LS is listed below.

· R1-167921
LS on Parameters for WP5D sharing and compatibility studies
· R1-168258
LS on NR waveform
Email discussions after the meeting are listed below.

· [86-15] SLS baseline for NR MA

· [86-16] Templates for NR MA

· [86-17] SLS calibration for NR MA

· [86-18] Categorization for NR MA schemes

· [86-19] Use cases discussion for time domain structure for NR

· [86-20] MIMO calibration for NR

· [86-21] LS to RAN2 about NE initial access and mobility

· [86-22] Target packet drop rate for NR

· [86-23] Battery lifetime model for NR

· [86-24] Traffic model for NR

· [86-25] Path loss calibration for NR

· [86-26] R1-168537
WF on Dense Urban Scenarios

· [86-27] R1-168421
WF on Indoor TRP Configuration

RAN2

New Radio Access Technology was discussed for two days at RAN2 #95 in Gothenburg.

Summary of discussions:

323 contributions were submitted to RAN2 #95.
General aspects:

Guidelines for radio protocol design were discussed, e.g. commonalities and future proofing to various use cases and services, L2 functions and RRC in LTE as a baseline. The agreed guidelines were captured in the latest TR [R2-323].

A few questions on the C/U-plane latency requirements were raised for clarification, e.g. whether it is applicable for URLLC and eV2X during mobility events and speeds, LTE-NR tight interworking where LTE is the master. RAN2 agreed to ask TSG-RAN to answer these questions by sending an LS in [R2-320].

The term, Multi-Connectivity and its definition were developped for future discussion in RAN2 as captured in the RAN2 #95 minutes.
NR deployment scenarios:

The scenarios agreed at RAN2 #94 were captured in the latest TR [R2-323]. In addition, it was agreed that LWA and LWIP and RCLWI are baseline for WLAN integration with NR.

Overall protocol architecture:

On SCG bearer in NR and the C/U-plane requirements related to [R2-320], the followings were agreed:

-
SCG bearer for LTE-NR interworking with EPC as CN will be studied. Final decision on support of SCG bearer will be made after more details of the impact of Next Gen Core to PDCP have been studied.

-
RAN2 understands that the C plane latency requirement from the RAN requirements TR does not have to be met for the LTE-NR interworking case.
-
FFS what are the U plane latency requirements for LTE-NR interworking case.
With regards to NR carrier aggregation, it was agreed that From RAN2 point of view, aggregation of carriers with different numerologies should be supported in NR. Modelling aspects such as whether it is a single or multiple MAC entity is FFS.

U-plane architecture:

To decide U-plane protocol functions for NR, RAN discussed the need of concatenation in RLC and single or double reordering. However, there was no conclusion on both items. These open issues are to be discussed by email until RAN2 #95bis.

With regards to the bearer types supported for LTE-NR Dual connectivity, RAN2 agreed to study the new bearer type to split the bearer while setting the U-plane termination point in SeNB, which was captured in the latest TR as one of the bearers to be studied [R2-323].
With regards to HARQ operation, RAN2 agreed that from MAC perspective it is preferable for NR to support only asynchronous HARQ in UL and DL.

QoS:

RAN2 started to investigate QoS framework based on the latest SA2 status and agreed as follows:

-
For DL for a non-GBR flow, the eNB sees an indication over NG-u and based on the indication the eNB maps the packet to a DRB of an appropriate QoS.
-
RAN2 understanding of SA2 agreements is that eNB has a QoS profile associated with the indication.
-
FFS whether there is a requirement for every different QoS indication to be mapped to a different radio bearer.

-
Functionality is required to differentiate flows from different PDN-connections over the radio interface (e.g. by using separate DRBs or by an explicit indication in a header).

-
For DL, the eNB establishes DRBs for the UE taking the QoS profiles in to account.
-
FFS how the DRB is established in the first packet is an UL packet.
-
FFS whether there is a requirement for GBR flows and non GBR flows to be mapped to different DRBs.
C-plane architecture:

With regards to RRC state related considerations, RAN2 continued to study the characteristics of a RAN controlled “state” and agreed as follows:

-
RRC states with significantly overlapping characteristics should be avoided.

-
At least one RRC state for low activity should meet the NR control plane latency requirement and must be capable of achieving a comparable power efficiency to that of LTE’s IDLE state.

-
One UE has only one NR RRC state at one time.
-
The connection (both CP and UP) between RAN and Core should be maintained in the “new state”.

-
FFS whether the “new state” can be transparent to Core.

-
For the UE in the “new state”, a RAN initiated notification procedure should be used to reach UE. And the notification related parameters should be configured by RAN itself.
-
FFS how the notification will be transmitted (e.g. via a beam, broadcast, etc.).
-
For the UE in the “new state”, RAN should be aware whenever the UE moves from one “RAN-based notification area” to another.
-
FFS how CN location updates and RAN updates interact, if needed.
-
In the 'new state' there will be a mechanism where the UE first transits to the full connected state where data transmission can occur.
-
RAN2 will study the possibility for the UE to perform data transmission without state transition from the 'new state' to be fully connected.
An email discussion will take place to discuss data transmission in the “new state” until RAN2 #95bis.
With regards to system information provisioning in NR, RAN2 started to investigate and agreed as follows:

-
Other mechanisms than periodic broadcast of system information should be studied during study item.
-
Agree on the terminology of Minimum SI (at least for purpose of the SI discussions).
-
Minimum SI needs to be broadcasted periodically.
-
Contents and format of minimum SI are FFS. Content will at least include information to support cell selection, for acquiring other SI, for accessing the cell.
-
FFS Whether all "cells"/TRPs periodically broadcast the minimum SI.
-
Agree on the terminology of Other SI where other SI comprises everything not broadcasted in minimum SI.
-
FFS Whether ETWS/CMAS like information would be considered as Other SI or Minimum SI.

-
Both network triggered and UE initiated mechanisms for Other SI delivery shall be further studied.
-
It is network decision whether other SI is broadcasted or delivered through UE-specific signalling.
An email discussion will take place to analyse the benefits and disadvantages of the on-demand SI delivery until RAN2 #95bis.

With regards to LTE-NR Dual Connectivity aspects, the followings were agreed:

-
Some coordination is required between LTE (respectively NR) master node and NR (respectively LTE) secondary node.
-
FFS whether UE capabilities are involved in the coordination.

-
LTE (respectively NR) master node should not need to modify or add to the NR (respectively LTE) configuration of the UE.

-
FFS Whether LTE (respectively NR) master node should not be required to understand NR (respectively) configuration of the UE.
-
FFS Whether NR RRC messages generated by NR node are final RRC messages.

-
From a RAN2 perspective, we aim to have an independent capability information for NR and LTE (meaning that node of one RAT does not need to look at the capabilities of the other RAT). Does not preclude that capabilities of one RAT might contain some information related to the other RAT (e.g. at least measurement capabilities).

-
RAN2 should study further how to coordinate capabilities between the UE, LTE eNB and NR gNB.
Intra-NR mobility:

RAN2 discussed the RRC based mobility and agreed the following RAN2 preferences:

1)
In connected active we are able to use non-UE specific RS for measurements (UE may not need to be aware whether the RS is UE-specific or non-UE specific).
2)
The non-UE specific RS can be found by the UE without much configuration.
3)
The non-UE specific RS encodes an identity.
-
The followings were FFS.

1)
Is RS in connected the same as "xSS"?
2)
What does the non-UE specific RS identify? e.g. Cell, beam, TRP, zone, or something else?
3)
Does the UE have to be able to somehow identify a grouping from this identity?
-
These agreements are not intended to preclude uplink based mobility. Final decision whether to introduce non-UE specific RS design is RAN1 responsibility.

RAN2 also agreed to study mobility in connected active state based on UL signals. Study should at least consider power consumption, network internal signalling aspects, scalability, mobility performance, etc.
With regards to idle mobility, it was agreed that in the 5G system, the UE camps on the best cell and wasFFS how the UE determines the best cell.
With regards to mobility without RRC involvement, Discussion of this topic will be treated with lower priority until RAN1 have concluded whether the beam mobility will have visibility to L2/3.
Specification methodologies:

With regards to the RRC specification, separate RRC specification for NR should be introduced and maintained even for the case of LTE + NR interworking.
TR update:

TR 38.804 v0.3.0 was agreed by email which includes the agreed guidelines, deployment scenarios, bearer types for LTE-NR Dual Connectivity and the agreements made so far [R2-323].

RAN3

RAN3#93
General

Work plan on NR study item in R3-161789 was endorsed.

TR38.801 general

It was agreed to use the name of “NG” (NG-C and NG-U) for the interface between New RAN and the NextGen Core Network.  Rapporteur will update the TR accordingly. 

For the definition of “New RAN”, “Evolved EUTRA”, TP in R3-161972 was agreed. The “New RAN” Now cover only the connectivity to NextGen Core, Regarding the terminology of the RAN related to Option 3/3A of RP-161266 it will be further discussed.

Deployment Scenario

It was agreed to add Heterogeneous deployment in TR38.801, the text “The Heterogeneous deployment comprises in the same geographical area two or more deployments as defined in sections 5.1 to 5.5 of the present document.” will be captured in the general section by the rapporteur.

NR RAN function list 

A note is added for the support of the E-UTRA - NR HO via CN function depends on progress in SA2, TP in R3-162077.

The description of the function of “Contacting UEs in inactive mode” was shortened, TP in R3-161975 was agreed.

The proposed description of the Support for high reliability low latency services, TP in R3-1612049 was agreed

Support for enabling Network Slicing

The key principles of supporting network slicing to link with consideration of tenant type, TP in R3-162053.

The key principles of supporting network slicing as already in the TR is further refined, TP R3-161978 was agreed.

For the Slicing Selection, possible Solutions for selection of Network slice and CN entity by gNB, the TP is in R3-161979 was agreed. 

For the possible solution of Resource Isolation between slices, TP in R3-161980 was agreed.

QoS handling

Contributions were opened with only noted to wait for SA2 further progress.

RAN architecture and interfaces

It was agreed for the stage 3 principle on protocol design which is the support modular procedures design and use a syntax allowing optimized encoding /decoding efficiency (R3-171805).

The requirement of “The RAN architecture shall allow for C-plane/U-plane separation.” In TR38.913 was discussed, It was agreed as a way forward to have some chapter for UP and CP functions description and editor note for further analysis and study of the UP-CP Separation, TP in R3-162011 was agreed.

The alignment of the RAN CN connectivity options with the RAN working document RP-161266 was discussed, TP in R3-161966 was agreed.  The CP between EPC and gNB is FFS, but any further discussion in RAN3 is dependent on RAN Plenary decision.

Functions support in NG interface, TP in R3-162054 was agreed.

Evolution path to/and reference architecture

The discussion mainly was handled the operators input, potential migration paths with the TP in R3-162056, R3-162057 and R3-162058 was agreed.

NR Standalone Access

Inactive mode mobility between NR and eLTE eNB function with note to say it is pending on the decision of the “light connection” of other work item, as well the paging mechanism, TP in R3-162032 was agreed.

Session management function TP in R3-162034 was agreed.

Horizontal interface 

The interface of gNB-gNB and the interface of eLTE eNB-gNB is the same interface e.g. horizontal interface in New RAN is the same i.e. refereed as Xn interface. TBC for the interface of eLTE eNB – eLTE eNB 

Some general principle of the Xn interface of gNB-gNB, TP in R3-162559 was agreed.

Tight Interworking with LTE

It was agreed the tight interworking with LTE will use the procedures of X2 dual connectivity as a baseline, TP in R3-162060.

RAN logical architecture – RAN internal function split

Option 7 (High PHY – Low PHY) is further split into option 7-1, 7-2 with their benefit description, TP in R3-162062 was agreed.

Option 3 (High RLC - Low RLC) is further split into option 3-1 and 3-2, TP in R3-162051 was agreed.

Justification of option 2 and option 3, TP in R3-162063 was agreed.

The required bitrate and latency with square bracket of each option, TP in R3-162005 was agreed.

Realization of RAN Network Functions

The network function virtualization was discussed and as a first step a requirements is captured in the TR38.801, TP in R3-162078. 

Other

WLAN-NR interworking: 

RAN-CN interface deployment scenario include interwork with WLAN, TP in R3-161995 was agreed. It is identified that RAN3 does not have ToR (Terms of Reference) to discuss interface starting from CN termination in WLAN.

Wireless Relay scenarios:

Further clarification on relay, TP in R3-161997 was agreed

ANR for NR:

Automatic neighbour relation description, TP in R3-161998 was agreed.

RAN4

· RAN4#80 (August 2016)

In total, 117 contributions were submitted. During the meeting, 20 documents were approved [R4-01 to 20] and two agreements were made from [R4-21 and R4-22].
For necessity of NR RAN4 AH

· The following points were discussed based on foreseeable RAN4 significant workload in [R4-32].

· Whether NR AH in June 2017 should be held or not

· Possibility of NR AH in November was discussed.
· Note that RAN#72 discussed future RAN planning for NR AH and the result was summarized in RP-161288. 
· As a result, RAN4 approved a way forward of R4-166840 where the followings are concluded.

· RAN4 NR Ad-hoc meeting in June 2017 is needed.

· Necessity of RAN4 NR AH in Sept. and/or Nov. 2017 is FFS

 For spectrum

· Consideration of the following sets of bands in the range of 6-24 GHz was proposed during the next steps of study in R4-166417. RAN4, however, could not reach a consensus due to concern on workload and limited RAN4 resource. 
· 5.925 – 8.5 GHz

· 10 - 10.6 GHz

· 21.4 - 22 GHz
For WP5D RF parameters

· Overview

· Two evening AHs were held where common simulation parameters specifically for the followings were discussed. As a result, the following way forward documents were approved after the AHs.

· Work plan in R4-167128
· Overall work plan and more specific work plan for calibration were provided. The contents followed the outcome of evening AH on Tuesday. Although RAN4 decided that simulation results were provided in around 30 and 70GHz in RAN4#78BIS, it was captured that providing results for 45GHz for indoor hotspot and dense urban micro is allowed as optional.  

· Simulation assumptions of co-existence study in R4-167079
· Assumptions such as scenarios, antenna height, NF etc., were captured.

· There was an intensive discussion on NF whether the values should be 10dB, 13dB or even less. As a result, by clearly capturing the following in the minute, RAN4 approved 13 dB to be used for NF for calibration purpose. Note using NF of 10 dB is allowed as optional.

· “The values are considered only for calibration purpose. The exact NF(s) will be discussed based on technical analysis”
· ACLR and ACS modelling in R4-166719
· Overview

· There has been a discussion on how to model ACLR ad ACS considering spatial aspects since the start of NR SI (RAN4#78BIS) while there have been different understandings of how to consider ACLR and ACS in mm wave realm. The way forward captured models of ACLR and ACS in spatial domain to be used in the future WP 5D simulations.

· ACLR

· “Flat ACLR” is assumed in the spatial domain. 
· This means that it is assumed that the adjacent channel emissions are beam formed by the aggressor transmitter in exactly the same way as the aggressor wanted signal, such that their ratio does not vary in space.

· The underlying assumption is 100% correlation in unwanted emissions between transmitters
· ACS

· [“Single ACS” is assumed in the spatial domain] – TBC to RAN4#80bis

· This means that it is assumed that RX beam pattern is the same for both the wanted and adjacent channels in all directions.

· Note that several disclaimers are captured in the WF for both models such as the models “refers to the spatial domain only, not the frequency domain”, these assumptions are for the ITU simulations only etc.
· BS Beamforming Model  in R4-167078
· The below is applicable to 30GHz for both Dense urban and Urban macro and to [45] & 70GHz for Dense urban only, respectively. Note that indoor hotspot is FFS for both 30 GHz and [45] & 70GHz.

· Baseline: Only one panel is assumed, (NV,NH) = (8,16). 

· (dV,dH) = (0.5, 0.5)λ.

· An additional 3dB gain is added to the total beamforming gain to account for the two polarization directions.

· The number of beams per cell: 

· There is one beam formed using all the antenna elements.  

· The number of supported UEs: 

· Each beam is directed to one scheduled UE. So there are 1 scheduled UEs 

· The weighting factors 

· DFT (linear phase progression) based beamforming is assumed 

· Note that see the details on composite Array radiation pattern and element pattern for antenna array model are also captured in the way forward document.
· UE beamforming model in R4-167123
· The following configuration should be used as default configuration for the coexistence study:

· Single panel is used, i.e. Mg=Ng=1. This configuration is adopted to simplify the simulation process

· UE orientation:

· random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees*.

· *NOTE: This is done to emulate two panels: the configuration is equivalent to 2 panels with 180 shift in horizontal orientation and UE orientation uniformly distributed in the azimuth domain between -180 and 180 degrees

· fixed elevation: 90 degrees

· (M, N) = (2,2) 

· dH=dV=0.5λ
· P = 2

· Polarization is taken into account by adding 3dB to the beam forming gain

· Element gain:

· Element gain including losses: 5dBi

· Vertical and Horizontal 3dB bandwidth 3dB = 90 degrees, i.e. [image: image3.png]0245



=90ͦͦͦ° and [image: image5.png]@348



=90°

· Am= 25dB 

· SLAV=25dB

· Beam forming:

· Single beam is created with the same linear phase progression as the one adopted for BS beam forming

· UL TPC model and Throughput model in R4-167124
· UL TPC model

· Interested companies are encouraged to derive CLx_ile in each scenario

[image: image6]
· In RAN4#80bis meeting, Rmin and CLx_til used in following UL TPC model are determined.
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· Throughput model 

· Interested companies are encouraged to investigate SINRMIN, SINRMAX and ThrMAX.
· Information described in Annex A TR36.942 can be used as reference.

· In RAN4#80bis meeting, SINRMIN, SINRMAX and ThrMAX used in throughput model are determined.

· LS related with WP 5D
· Overview

· One TP to capture the content of the latest request RAN4 received in RAN4#80 was approved in the TR38.803 (R4-165262). In addition, two LSs associated with WP 5D were approved. One is response on the request on Characteristics of terrestrial IMT systems for frequency sharing/interference analysis in the frequency range between 24.25 GHz and 86 GHz (R4-166734). The other is Response LS on Modelling and simulation of IMT networks for use in sharing and compatibility studies(R4-166674)

· DRAFT LS on Characteristics of terrestrial IMT systems for frequency sharing/interference analysis in the frequency range between 24.25 GHz and 86 GHz in R4-166734
· In the LS, the current study status of each of the request parameters, a question for clarification about SINR range and the schedule for 3GPP to address the request are summarized.
· It is noted that there was an intensive discussion on the answer about Duplex method on whether “FDD and TDD are considered” or “TDD will be supported. FDD is under study”. The former option comes from that at this moment 3GPP does not preclude both FDD and TDD and does not have reasons to preclude it, hence both should be captured. On the other hand, the latter option comes the fact that FDD will not most likely to be supported in such higher frequencies. As a result, just “Under study” was captured in the LS for Duplex method. 

· Response LS on Modelling and simulation of IMT networks for use in sharing and compatibility studies in R4-166674
· 3GPP has identified a few elements that would benefit from clarification to facilitate understanding, enhance the usefulness of the document and support finalization of the PDNR.  Comments and proposed edits are included in the annex and the attachment to this LS response. 
· It is noted that there was a discussion on whether RAN4 should take the latest RAN4 co-existence study situation into account since new scenarios are identified and will be used in co-existence study in RAN4. As a result, it was concluded that it is premature and would be a risk that Clarification of which WGs is responsible for which parameters

· Impact of RAN1 responsible parameters such as access techniques on the future RAN4 work.
· Implication that there may be additional parameters for sharing and compatibility studies such as beamforming.

For co-existence below 6GHz
· Way forward of R4-167125 was approved where the following agreements are made.
· For a certain case, if the existing co-existence results cannot be reused after applicability checking or no agreement is made, new co-existence study should be conducted

· For a certain case, no new co-existence study should be conducted before agreements on the beamforming applicability checking
[image: image8.jpg]Beamforming
configuraion

Around 700MHz

Around 2GHz

Around 4GHz

No Beamforming

Check the applicability of
reusing existing co-existence
study results after RAN1
specification becomes clear
and stable

Check the applicability of
reusing existing co-existence
study results after RAN1
specification becomes clear and
stable

Check the applicability of reusing

existing co-existence study results
after RAN1 specification becomes
clear and stable

BS Beamforming
only

Check the applicability of BS
beamforming

Check the applicability of
reusing existing co-existence
study results such as AAS

Check the applicability of reusing
existing co-existence study results
such as AAS

BS and UE
Beamforming

Check the applicability of UE
beamforming

Check the applicability of UE
beamforming

Check the applicability of UE
beamforming







· Note that the frequency ranges selected from TR 38.913 are just examples, the carrier frequency for the co-existence simulation could be further discussed.
· In case the necessity of new co-existence study is identified, make agreement on simulation assumptions
· reuse simulation assumption for existing co-existence study which is suitable for NR as much as possible

· discuss following new parameters 
· Carrier frequency for the simulation

· Antenna configuration and beamforming parameters for both BS and UE

· Other parameters are not precluded  

For regulation perspective

· Two contributions were approved. One is for an overview of international and regional regulation in R4-166712 where specifically some details on European and FCC aspects are captured. The other is for how to consider OOBE boundary in R4-167080 where application of boundary for UMTS and LTE BS below 6 GHz and considerations above 6GHz to be taken into account in the future study were captured.

For UE and BS RF perspective

· Overview

· One contribution on PA model was approved in R4-166730. In addition, an agreement from each of R4-166091 and R4-166092 is made, respectively. Note that the contributions of R4-166091 and R4-166092 themselves were not approved. One is handling of waveform and Tx/Rx requirements in R4-166092. The other is the importance and handling of DL and UL in-band requirements in terms of both FDM and TDM multiplexing in R4-166091. 

· Way forward on PA model investigations in in R4-166730
· There is no need to send a new LS on PA models to RAN1 from RAN4#80

· Further studies of PA models should be carried out within the context of the NR SI in RAN4, specifically:

· Whether memory effects have any impact for below 6GHz

· If memory effects do have an impact, a new model  or appropriate margin may be required

· Suitable model for UE PA for mm wave

· Considering suitable PA architectures, memory effects etc.

· DL model if needed for waveform evaluation or if it is identified that PA behaviour needs to be assessed for DL requirements

· Companies should identify the intended use of a DL study if presenting one

· Existing proposed models should be checked and taken into account in the further study

· Agreement on handling of DL and UL in-band requirements from R4-166091
· RAN4 would start to study how to define DL and UL in-band requirements for enabling both FDM and TDM multiplexing of different numerologies within the same carrier.
· Agreement on handling of waveform and Tx/Rx requirements from R4-166092
· RAN4 will start studying NR requirements and corresponding test setups based on the following.

· Waveform processing techniques in Tx and Rx can be independent as long as the separate Tx and Rx requirements are met.
· Note that this conclusion is aligned with an LS from RAN1 of R4-167130

For UE RF perspective

· One contribution on UE RF Requirements for mm wave was approved in R4-166709 where the way forwards of each of the following aspects are captured. 

· Tx requirements

· Tx Power Related Requirements

· Requirement on EIRP will be introduced

· How the requirement is defined should be studied

· Whether TRP requirement or other alternative requirements are needed or not is FFS

· Signal quality requirements

· Signal transmit quality requirements(EVM, frequency accuracy, etc) are needed

· FFS which requirements are needed and how to define them

· Emission requirements

· In-band emissions, ACLR, OOBE requirements are needed

· FFS how these requirements should be defined, whether spatial characteristics have to be taken into account or not if yes how

· FFS whether other Tx requirements are needed
· Rx requirements

· Sensitivity Requirements

· EIS requirement is needed

· How the requirement will be defined needs to be studied

· Blocking Requirements

· ACS, blocking requirements are needed

· FFS how these requirements should be defined, whether spatial characteristics have to be taken into account or not and if yes, how

· For the blocking requirements, realistic values based on actual possible blockers should be considered

· FFS whether other Rx requirements are needed
· Beamforming Related Requirements

· Whether beam switching delay requirements are needed (the amount of time needed to switch between any two Tx/Rx beams) or not is studied.

· If needed, how the requirement is defined is FFS

· Other requirements are FFSWay forward on PA model investigations in in R4-166730
For BS RF perspective

· One contribution on BS RF Requirements was approved in R4-167110 where the following agreements are captured. 

	RF parameter
	Agreement

	BS classification
	Further investigate:

· if an alternative to MCL should be used for setting BS class related requirements

In initial phase consider introducing two BS classes, like i.e. Wide area and Local area BS classes in LTE 

Other BS classes are not precluded.

	ACLR
	Further investigate options:

· ACLR based on  TRP 

· ACLR based on EIRP (in centre of main beam)

	EVM 
	EVM is specified in centre of main beam

	Output power
	Further investigate options:


· TRP only

· EIRP (in the main beam) only

· Both TRP and EIRP (in the main beam)

	It should be noted that TRP may be measured by measuring EIRP at a limited number of points or cuts to obtain a suitable approximation to TRP


For testability perspective

· One contribution on testability was approved in R4-167126.

· Overall

· Below a certain frequency threshold, such as [6 GHz], the UE testing setup can be reused from LTE
· General test methodology definition is needed for NR with the following aspects:

· For BS and UE

· Covering RF, RRM, Demodulation

· Study how to control the device during test

· For each aspect above, identify parameters which will require a testing setup

· A study whether NR requirements can be tested with OTA based method or not is needed, capturing:

· Selected test methods and associated constraints

· Reasons why the test methods are feasible

· An evaluation of the consistency across the measured requirements with expected relationships (e.g. REFSENS and blocking, etc.)

· The following potential recommendation to RAN Plenary, with the final decision to be confirmed during RAN #73, is suggested for further discussion:
· A new TR is needed as a container of NR testability agreements TR skeleton to effectively accommodate the identified potential issues in RAN4#78BIS and approved in [R4-75]. High level simulation parameters for WP5D, PA model requested by RAN1 LS were discussed by holding two evening AHs.

· Common to UE RF, RRM, Demodulation, BS RF, BS RRM and BS demodulation
· Further details of testing methodologies are FFS 
· UE side

· Common to UE RF/RRM/Demodulation

· Potential testing setups (and channel models for RRM/Demodulation only) need to be identified
· Common to UE RRM/Demodulation

· Evaluate if using IF is feasible

· UE demodulation
· Study if a subset of tests that can be shifted to be tested at low frequency utilizing the legacy LTE test setup

· Identify areas of test that will be new to NR that may fall between traditional RRM and demodulation tests
· BS side

· BS RF

· For EIRP and EIS, testing setup definition based on AAS specification [TS 37.145] as a baseline

· AAS core spec is 37.105

· conformance (OTA) is 37.145 part 2

· EIRP and EIS are declared parameters (REL13) (the requirement being to meet the declarations)  and currently are additions to rather than replacements for existing conducted requirements
· Common to BS RRM/Demodulation

· The purpose and scope of BS RRM/demodulation testing approaches should be discussed

· Potential testing setups to capture the scope need to be identified

· Evaluate if using IF is feasible
For RRM perspective
· Potential issues which RAN4 needs to address were identified. As a result, the outcome was summarized as way forward in R4-166735 where the following aspects are captured.

· Progress in other WG

· Evaluate decisions made in RAN1/2/3 August meeting round and investigate likely impacts to future RAN4 RRM requirements and testing. Topics may include:

· Necessary metric and requirements for beam management measurements

· Necessary metric and requirements for NR mobility types eg Intra-cell mobility, Inter-cell mobility, inter RAT mobility etc

· RRC states for NR

· Measurement gaps for NR

· Impact on RRM requirements from:

· Flexible bandwidth

· Flexibility of subcarrier spacing and multiple numerologies

· Mobility procedures (both UE and BS)

· Antenna configuration, e.g., whether the requirements are the same or different for measurements based on beamforming and omni-directional antennas, and applicability of beamforming related requirements for different frequency ranges.

· DRX and DTX in UE and network

· Impact of NR beamforming techniques, and how to specify generic requirements covering eg analogue, digital, or hybrid beamforming

· Feasibility of band agnostic RRM requirements, e.g. whether generic RRM requirements can be specified for both <6GHz and >6GHz cases 

· Other aspects including studies related to UE capabilities are not precluded

· Investigations on specification structure

· This should take account of scalability eg so that requirements covering eMBB, URLLC, MTC are introduced and a structure is needed such that common RRM requirements and feature-specific RRM requirements can be introduced over the lifetime of NR without compromising the readability of the specification
· Interested companies are invited to investigate suitable specification structures (eg TS skeleton proposals).
· Investigations on NR measurements by taking both power saving and measurement delay into consideration

· Considering both network and UE energy saving and measurement delay

2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
· Identified potential deployment scenarios for both LTE-NR aggregation and standalone NR.
· Built guidelines for C/U-plane radio protocol design.
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
The open issues for the SI are provided below.
· Numerology and frame structure
· Waveform and multiple access schemes
· Channel coding and modulation 
· Multi-antenna scheme
· Aspects related to initial access and mobility
· Physical layer channel structure
· Radio interface architecture and protocols for both LTE-NR aggregation and standalone NR.
· Report on forward compatibility of non-stand-alone and stand-alone operations
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
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Panasonic, LGE

[R1-857] R1-168162
WF on evaluation assumptions for initial access in NR
Intel Corporation

[R1-858] R1-168163
WF on further channel coding simulation data sharing
InterDigital Communications

[R1-859] R1-168164
WF on turbo code selection
LGE

[R1-860] R1-168167
WF on time-domain structure in NR
Panasonic, LGE

[R1-861] R1-168169
WF on Flexibility of Channel Coding Techniques
Ericsson, Nokia, ASB, LGE, Orange, IMT

[R1-862] R1-168170
WF on Coding Technique for Control Channel of eMBB
Ericsson, Nokia, ASB, LG, NEC, Orange, IMT

[R1-863] R1-168171
WF on HARQ support for NR
Ericsson, Nokia, ASB, LG, CATT, ZTE, Qualcomm, MediaTek, InterDigital, Intel, Orange, IMT

[R1-864] R1-168173
WF on frequency selective precoding for NR UL MIMO
Samsung, Intel, NTT DOCOMO, Huawei

[R1-865] R1-168174
CDL-D model for high speed train scenario at 30GHz for RRH and relay
Mitsubishi Electric Co.

[R1-866] R1-168175
WF on RS for beam management
Huawei

[R1-867] R1-168176
WF on RS for CSI acquisition and demodulation in NR
Huawei

[R1-868] R1-168177
WF on ULMIMO transmission
Huawei, HiSilicon, China Unicom, Samsung

[R1-869] R1-168179
WF on CSI measurement and reporting in NR
Huawei, HiSilicon

[R1-870] R1-168180
WF on QCL assumptions in NR
Huawei, HiSilicon, China Telecom, NTT DOCOMO, CATR

[R1-871] R1-168185
WF on aperiodic beam sweeping and CSI reporting
ZTE

[R1-872] R1-168186
WF on periodic and semi-persistent CSI for NR
Samsung, Ericsson, Qualcomm

[R1-873] R1-168191
WF on different time intervals for NR frame structure
ZTE, ZTE Microelectronics, Qualcomm

[R1-874] R1-168239
WF on evaluation assumptions for initial access in NR
Intel Corporation

[R1-875] R1-168240
[Draft] LS on NR waveform
Huawei

[R1-876] R1-168254
WF on ULMIMO transmission
Huawei, HiSilicon, China Unicom, Samsung

[R1-877] R1-168255
WF on evaluation assumptions for initial access in NR
Intel Corporation

[R1-878] R1-168257
WF on Clarification of Grant-free Transmission for mMTC
ZTE, ZTE Microelectronics, Qualcomm, LGE

[R1-879] R1-168258
LS on NR waveform
RAN1, Huawei

[R1-880] R1-168259
LDPC rate compatible design      
Qualcomm Incorporated

[R1-881] R1-168260
WF on RACH procedure for NR
NTT DOCOMO, ZTE, CATT, Samsung

[R1-882] R1-168265
WF on subframes and slots
Ericsson

[R1-883] R1-168271
WF on DL transmission schemes
Huawei, HiSilicon, NEC , Intel

[R1-884] R1-168272
WF on QCL assumptions in NR
Huawei

[R1-885] R1-168273
WF on NRMIMO calibration
ZTE

[R1-886] R1-168274
WF on the design of downlink control channel
ZTE Corporation, ZTE Microelectronics, Qualcomm

[R1-887] R1-168277
WF on Numerology for synchronization signals in NR
Samsung

[R1-888] R1-168278
WF on DL beam management
Intel

[R1-889] R1-168281
WF on Modulation for NR
InterDigital Communications

[R1-890] R1-168285
WF on Channel Code Evaluation for URLLC Evaluation
Qualcomm

[R1-891] R1-168290
WF on Legacy UEs Blank Resource Indication
Qualcomm Incorporated, Samsung, Ericsson

[R1-892] R1-168294
WF on Frame Structure
Ericsson, Huawei, Qualcomm, Nokia, Sony, DoCoMo, MediaTek, Fujitsu, CATT, Intel, ZTE, InterDigital

[R1-893] R1-168298
WF on Control Channel Coding
Nokia

[R1-894] R1-168299
WF on carrier bandwidth for initial access in NR
MediaTek Inc.

[R1-895] R1-168303
WF on Frame Structure and Protection of UCI
Qualcomm

[R1-896] R1-168304
WF on Data Scheduling
LGE, Qualcomm

[R1-897] R1-168305
WF on alignment among different numerologies
LGE

[R1-898] R1-168308
WF on support of rotatable UE with beamforming in NR
LGE

[R1-899] R1-168309
WF on RB grid definition for mixed numerologies
ZTE, ZTE Microelectronics, Ericsson, Qualcomm, Nokia, Alcatel-Lucent Shanghai Bell, Panasonic, Convida Wireless

[R1-900] R1-168321
Way forward on Cyclic Prefix
Huawei, HiSilicon, LGE, Sony, Vodafone, Intel, CATR, CMCC, Ericsson, Orange, Mediatek, Verizon, InterDigital, OPPO, CATT, China Telecom

[R1-901] R1-168322
Definitions supporting beam related procedures
Nokia, Qualcomm, CATT, Intel, NTT DoCoMo, Mediatek, Ericsson, ASB, Samsung, LG

[R1-902] R1-168324
WF on DL beam management
Ericsson

[R1-903] R1-168325
WF on MA resource clarification
ZTE

[R1-904] R1-168326
WF on System Level Simulation Parameters for grant-free MA
ZTE

[R1-905] R1-168331
WF on different time intervals for NR frame structure
ZTE, ZTE Microelectronics, Qualcomm, Sharp, InterDigital

[R1-906] R1-168338
WF on CP overhead
"ZTE, ZTE Microelectronics, Qualcomm

[R1-907] R1-168341
WF on time-domain structure in NR
Panasonic

[R1-908] R1-168342
WF on HARQ process for NR
MediaTek Inc.

[R1-909] R1-168343
WF on Extreme Long Range KPI Evaluation
Qualcomm

[R1-910] R1-168347
WF on additional RS for NR
LGE

[R1-911] R1-168352
WF on NR UE Power Consumption Reduction
 Qualcomm Incorporated 

[R1-912] R1-168360
WF on QCL assumptions and configurations in NR
Huawei

[R1-913] R1-168367
WF on low-PAPR/CM technique
Ericsson, NTT DOCOMO, Huawei, Nokia, Panasonic, Qualcomm, Vodafone, OPPO

[R1-914] R1-168368
WF on time-domain structure in NR
Panasonic

[R1-915] R1-168370
WF on Modeling Line-of-Sight Blockage for V2V
Huawei, HiSilicon, Volkswagen, Ericsson, General Motors, Vodafone

[R1-916] R1-168371
WF on URLLC evaluation parameter and LLS method
Huawei, Hisilicon

[R1-917] R1-168372
WF on channel model issues for flexible duplex evaluation
Huawei, HiSilicon

[R1-918] R1-168373
WF on penetration issues for flexible duplex evaluation
Huawei, Hisilicon

[R1-919] R1-168378
WF on sidelink based UE cooperation in NR
Huawei, HiSilicon, LGE

[R1-920] R1-168386
WF on aperiodic CSI reporting
ZTE

[R1-921] R1-168387
WF on micro TRP
ZTE

[R1-922] R1-168388
WF on Beam Management
CATT, Samsung

[R1-923] R1-168389
WF on the design of downlink control channel
ZTE

[R1-924] R1-168390
WF on Link Leval Evaluation Assumptions for RACH Preamble
NTT DOCOMO

[R1-925] R1-168391
Offline discussion updated summary of evaluation assumptions for NR
NTT DOCOMO

[R1-926] R1-168392
WF on Guard-band in NR
Samsung

[R1-927] R1-168394
WF on DL transmission schemes
Huawei, HiSilicon, NEC , Intel, Samsung

[R1-928] R1-168395
WF on DL and UL transmission for NR
CMCC

[R1-929] R1-168397
WF on carrier bandwidth for initial access in NR
MediaTek Inc.

[R1-930] R1-168398
WF on URLLC system capacity definition clarification
Intel

[R1-931] R1-168417
Chairman's notes of AI 8.1.2 on waveform and multiple access schemes for NR
Ad-Hoc chair (Qualcomm)

[R1-932] R1-168418
Chairman's notes of AI 8.1.4 on channel coding and modulation for NR
Ad-Hoc chair (Nokia)

[R1-933] R1-168419
Chairman's notes of AI 8.1.7 on remaining details on evaluation and scenarios for NR
Ad-Hoc chair (Qualcomm)

[R1-934] R1-168421
WF on Indoor TRP Configuration
NTT DOCOMO

[R1-935] R1-168422
WF on low-PAPR/CM techniques
Ericsson, NTT DOCOMO, Nokia, Huawei

[R1-936] R1-168423
WF on some definition of terminologies for "autonomous/grant-free/contention-based" MA
LGE

[R1-937] R1-168426
WF on definition of UL grant-free resource
Huawei, HiSilicon, CATR, CATT, China Telecom, CMCC, Convida Wireless, Fujitsu, Intel, Spreadtrum, InterDigital, Oppo, Orange

[R1-938] R1-168427
WF on UL LLS for MA 
Huawei, HiSilicon, CATR, CATT, Spreadtrum, Fujitsu, CMCC, InterDigital, China Telecom

[R1-939] R1-168428
WF on study of UL grant-free
Huawei, HiSilicon, CATR, CATT, China Telecom, CMCC, Convida Wireless, Fujitsu, Intel, Spreadtrum, InterDigital, Oppo, Orange, ZTE

[R1-940] R1-168429
WF on Integrated Backhaul and Access
Huawei

[R1-941] R1-168430
WF on number of HARQ processes for NR
Qualcomm, DCM, ZTE, Verizon

[R1-942] R1-168434
WF on resources for data scheduling
LG Electronics, Qualcomm

[R1-943] R1-168435
WF on SLS evaluation methodologies for autonomous/grant-free/contention-based MA
LG Electronics

[R1-944] R1-168436
WF on QCL assumptions and configurations in NR
Huawei

[R1-945] R1-168438
WF on supporting URLLC in NR
LG Electronics, ZTE

[R1-946] R1-168441
WF on URLLC Evaluation Scenarios
Intel

[R1-947] R1-168443
WF on Evaluation Scenarios and Assumptions for DL and UL Mobility
Qualcomm

[R1-948] R1-168445
WF on sidelink based UE cooperation in NR
Huawei

[R1-949] R1-168448
Summary of Thursday Offline Session on NR MIMO
Samsung

[R1-950] R1-168453
WF on URLLC evaluation parameter and LLS method
Huawei

[R1-951] R1-168463
WF on initial access for NR
LGE

[R1-952] R1-168464
WF on Evaluation Scenarios and Assumptions for DL and UL Mobility
Qualcomm

[R1-953] R1-168467
WF on digital sub-system with hybrid beamforming 
Nokia, ASB

[R1-954] R1-168468
Definitions supporting beam related procedures
Nokia, ASB

[R1-955] R1-168469
WF on slot and time interval X
Huawei

[R1-956] R1-168473
WF on evaluation assumptions related to outdoor micro cell TRP
ZTE Corporation, ZTE Microelectronics, InteI Corporation 

[R1-957] R1-168476
WF on DL transmission schemes
Huawei, HiSilicon, NEC , Intel, Samsung

[R1-958] R1-168481
WF on evaluation assumptions for initial access in NR
Intel Corporation

[R1-959] R1-168483
WF on carrier bandwidth for initial access in NR
MediaTek Inc.

[R1-960] R1-168484
WF on sidelink based UE cooperation in NR
Huawei

[R1-961] R1-168485
Battery Lifetime Model for NR
Sony,  u-blox, Sierra Wireless

[R1-962] R1-168486
Way Forward on Number of Antenna Ports for CSI-RS
Ericsson

[R1-963] R1-168487
WF on NR MIMO calibration
ZTE

[R1-964] R1-168488
Evaluation Scenarios and Assumptions for DL and UL Mobility
Qualcomm

[R1-965] R1-168489
Use Cases/Scenarios for Slot Structure
Qualcomm

[R1-966] R1-168491
WF on control channel for NR
LGE

[R1-967] R1-168494
WF on sync and carrier rasters
Huawei, HiSilicon, Qualcomm, Nokia, Alcatel-Lucent Shanghai Bell, NTT Docomo, Ericsson

[R1-968] R1-168498
WF on RS design for CSI measurement in NR
Huawei

[R1-969] R1-168499
WF on different time intervals for NR frame structure
ZTE

[R1-970] R1-168502
WF on resources for data scheduling
LG Electronics, Qualcomm

[R1-971] R1-168503
Way forward on slot alignment
Huawei, HiSilicon, MediaTek 

[R1-972] R1-168510
WF on SLS evaluation methodologies for MA
LGE

[R1-973] R1-168512
WF on initial access for NR
LGE

[R1-974] R1-168515
Chairman's notes of AI 8.1.4.2 on modulation for NR
Ad-Hoc chair (Nokia)

[R1-975] R1-168517
WF on Additional Penetration Loss Model for mMTC
Qualcomm

[R1-976] R1-168518
WF on Battery Life Evaluation Methodology for mMTC
Qualcomm

[R1-977] R1-168522
Offline discussion further updated summary of evaluation assumptions for NR
NTT DOCOMO

[R1-978] R1-168523
Draft TR 38.802 Study on New Radio (NR) Access Technology - Physical Layer Aspects
NTT DOCOMO, INC.

[R1-979] R1-168524
WF on slot alignment
Huawei, HiSilicon, MediaTek

[R1-980] R1-168525
WF on waveform above 40GHz
Nokia, ASB, Intel,  InterDigital, Mitsubishi Electric, Qualcomm, MediaTeK, Ericsson, NTU, National Instruments

[R1-981] R1-168529
WF on scenarios and channel model for NR MIMO link and system level calibration
ZTE

[R1-982] R1-168531
WF on Use Case Discussion for Time Domain Structure Use Cases
Qualcomm

[R1-983] R1-168532
WF on HARQ process for NR
MediaTek Inc.

[R1-984] R1-168534
WF on time-domain structure in NR
NTT DOCOMO, INC

[R1-985] R1-168536
WF on RS desgn principle in NR
Huawei

[R1-986] R1-168537
WF on Dense Urban scenarios
Samsung, Ericsson, Intel, Nokia, ASB, AT&T, CMCC, Softbank, Verizon, KT, Vodafone, Deutsche Telecom

[R1-987] R1-168538
WF on further clarification on grant-free transmission for mMTC
LGE

[R1-988] R1-168540
WF on SLS baseline for NR MA
Huawei, HiSilicon, Nokia

[R1-989] R1-168541
WF on work plan for NR MA
Huawei, HiSilicon

[R1-990] R1-168543
WF on Path Loss Calibration for mMTC
Qualcomm

[R1-991] R1-168545
WF on supporting URLLC in NR
LG Electronics, ZTE, Sharp, MTI

[R1-992] R1-168547
Offline discussion further updated summary of evaluation assumptions for NR
NTT DOCOMO

[R1-993] R1-168548
WF on slot alignment
Huawei, HiSilicon, MediaTek

[R1-994] R1-168550
WF on supporting URLLC in NR
LGE
RAN2

RAN2 #95
[R2-1] R2-164679 Design principles for the new RAN controlled state Samsung discussion  

[R2-2] R2-164692 QoS model for NR RAN Samsung discussion  

[R2-3] R2-164693 System Information Signalling Design in NR Samsung Electronics Co., Ltd discussion  

[R2-4] R2-164694 Service Specific Cell (Re-) Selection in NR Samsung Electronics Co., Ltd discussion  

[R2-5] R2-164695 Random Access Procedure in NR Samsung Electronics Co., Ltd discussion  

[R2-6] R2-164696 Random Access in NR – Flexible UE BW Aspects Samsung Electronics Co., Ltd discussion  

[R2-7] R2-164697 Paging in NR – Beamforming Aspects Samsung Electronics Co., Ltd discussion  

[R2-8] R2-164707 RAN WG’s progress on NR technology SI in the May meeting NTT DOCOMO, INC. (Rapporteur) discussion  

[R2-9] R2-164708 Summary of email discussion [94#37][NR] Guidelines NTT DOCOMO, INC. (Email discussion rapporteur) report  

[R2-10] R2-164709 Updated Text Proposal to TR 38.804 on NR deployment scenarios NTT DOCOMO, INC. pCR 38.804 0.2.0

[R2-11] R2-164710 Discussion on RRC Diversity for LTE-NR Tight Interworking CATT discussion  

[R2-12] R2-164711 Discussion on RRC Architecture for LTE-NR Tight Interworking CATT discussion  

[R2-13] R2-164712 CP Procedure for LTE and NR interworking CATT discussion  

[R2-14] R2-164713 UE state transition diagram for NR NTT DOCOMO, INC. discussion  

[R2-15] R2-164714 QoS framework impact on RAN CATT discussion  

[R2-16] R2-164717 Analysis of target C-plane latency for NR NTT DOCOMO, INC. discussion  

[R2-17] R2-164718 Text Proposal to TR 38.804 on guidelines for designing NR radio protocols NTT DOCOMO, INC. pCR 38.804 0.2.0

[R2-18] R2-164725 Intra-5G Mobility related requirements Samsung R&D Institute UK discussion  

[R2-19] R2-164726 More details for the “NR cell” Samsung R&D Institute UK discussion  

[R2-20] R2-164727 Direct User Plane between NR and EPC ? Samsung R&D Institute UK discussion  

[R2-21] R2-164728 5G User Plane radio protocol overview Samsung R&D Institute UK discussion  

[R2-22] R2-164729 Idle Mode Design for 5G RAT Samsung R&D Institute UK discussion  

[R2-23] R2-164751 Control Plane architecture for NR-NR multi-connectivity Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-24] R2-164752 General considerations for LTE-NR tight interworking Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-25] R2-164753 Paging in NR at HF operation  Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-26] R2-164754 NR RRC control plane protocol stack considerations Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-27] R2-164755 Implications of High Frequency Bands on Mobility Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-28] R2-164776 Discussion on NR System Information Design Guangdong OPPO Mobile Telecom. discussion  

[R2-29] R2-164777 Discussion on Efficient Small Data transmission in “Inactive” State Guangdong OPPO Mobile Telecom. discussion  

[R2-30] R2-164784 Status of NG study in SA2 Nokia, CMCC (Rapporteur) discussion  

[R2-31] R2-164785 About UP Functions for NR Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-32] R2-164786 On aggregation of LTE and NR on a split bearer Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-33] R2-164787 Upper layer aggregation for NR-NR multi-connectivity Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-34] R2-164788 Carrier Aggregation between carriers of different numerologies Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-35] R2-164789 Radio bearer management principles Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-36] R2-164790 Network Convergence Sublayer for NR Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-37] R2-164791 Discussion of RRC States and its configurability for NR Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-38] R2-164792 On beam sweeping and its implications Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-39] R2-164793 Security Handling for UP in NR Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-40] R2-164794 Efficient Small Data Transmissions Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-41] R2-164795 Mobility scenarios in NR Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-42] R2-164796 Discussion on Cell definition in New Radio Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-43] R2-164797 Beam Management in NR Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-44] R2-164798 Scheduling Framework and Requirements Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-45] R2-164799 Open Issues of LTE-NR Tight Interworking  CATT discussion  

[R2-46] R2-164800 Relay Scenario CATT discussion  

[R2-47] R2-164801 A Generic U-plane Stack for NR CATT discussion  

[R2-48] R2-164802 A Central ARQ for Multi-connectivity CATT discussion  

[R2-49] R2-164803 Single Stage Reordering for NR U-plane Stack CATT discussion  

[R2-50] R2-164805 Characteristics of NR Inactive State CATT discussion  

[R2-51] R2-164806 UE Mobility in Inactive State CATT discussion  

[R2-52] R2-164807 Support Data Transmission in Inactive State CATT discussion  

[R2-53] R2-164808 System Information Categories and Delivery Mechanisms CATT discussion  

[R2-54] R2-164809 System Information Area CATT discussion  

[R2-55] R2-164810 System Information Acquisition Procedure for Idle/Inactive UE CATT discussion  

[R2-56] R2-164811 On-demand System Information Delivery Mechanism CATT discussion  

[R2-57] R2-164815 RRC for standalone NR CATT discussion  

[R2-58] R2-164816 Analysis on NR Initial Access CATT discussion  

[R2-59] R2-164817 Physical Layer Impacts on RA Design CATT discussion  

[R2-60] R2-164818 Intra-NR CONNECTED State Mobility CATT discussion  

[R2-61] R2-164819 NR Areas and NR Cell CATT discussion  

[R2-62] R2-164821 Random Access Procedure for NR CATT discussion  

[R2-63] R2-164863 Discussion on Connectionless Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-64] R2-164893 Considerations on mobility based on UL signals Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-65] R2-164894 NR UP Function Enhancements MediaTek Inc. discussion  

[R2-66] R2-164896 NR UP Function Split MediaTek Inc. discussion  

[R2-67] R2-164897 ‘Cell’ Concept in NR MediaTek Inc. discussion  

[R2-68] R2-164898 Beam Management MediaTek Inc. discussion  

[R2-69] R2-164899 RLM and RLF in HF-NR MediaTek Inc. discussion  

[R2-70] R2-164900 Retransmission function in NR MediaTek Inc. discussion  

[R2-71] R2-164922 Text proposal to TR 38.804 on NR UE states and state transitions NTT DOCOMO, INC. pCR 38.804 0.2.0

[R2-72] R2-164945 RAN controlled UE states MediaTek Inc. discussion  

[R2-73] R2-164946 Frequency domain resources for NR measurements NTT DOCOMO, INC. discussion  

[R2-74] R2-164947 Stored System Information MediaTek Inc. discussion  

[R2-75] R2-164948 On-demand System Information Acquisition MediaTek Inc. discussion  

[R2-76] R2-164950 System Information handling for LTE-NR tight interworking NTT DOCOMO, INC. discussion  

[R2-77] R2-164951 Data Radio Bearers MediaTek Inc. discussion  

[R2-78] R2-164954 Text Proposal to TR 38.804 on bearer types to be studied for LTE-NR Dual Connectivity NTT DOCOMO, INC. pCR 38.804 0.2.0

[R2-79] R2-164955 Intra-frequency multi-connectivity in standalone NR Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-80] R2-164956 NR Multi-connectivity in DU/CU architecture Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-81] R2-164957 Tight interworking of evolved LTE and NR Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-82] R2-164958 Distribution of System Information in NR Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-83] R2-164959 Considerations for Ultra Reliable Low Latency Communications (URLLC) with High Mobility Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-84] R2-164963 NR in unlicensed spectrum LG Electronics Inc. discussion  

[R2-85] R2-164964 Consideration on different NR operations LG Electronics Inc. discussion  

[R2-86] R2-164965 QoS framework in 5G New RAT LG Electronics Inc. discussion  

[R2-87] R2-164966 New RB configurations in 5G LG Electronics Inc. discussion  

[R2-88] R2-164967 RB specific L2 entity LG Electronics Inc. discussion  

[R2-89] R2-164968 Fast Uplink Channel LG Electronics Inc. discussion  

[R2-90] R2-164969 L2 functions for CU/DU split LG Electronics Inc. discussion  

[R2-91] R2-164977 Uplink operation for LTE + NR Dual Connectivity  VODAFONE Group Plc discussion  

[R2-92] R2-165000 Mobility type support in NR Intel corporation discussion  

[R2-93] R2-165001 Evaluation of handover performance in new RAT Intel corporation discussion  

[R2-94] R2-165002 Discussion on HARQ operations for NR Intel corporation discussion  

[R2-95] R2-165003 Consideration of the Impact of unlicensed access to 5G design Intel corporation discussion  

[R2-96] R2-165004 Discussion on new RAN controlled states for NR Intel corporation discussion  

[R2-97] R2-165005 Discussion on 5G NR power consumption Intel corporation discussion  

[R2-98] R2-165006 User plane architecture for NR Intel corporation discussion  

[R2-99] R2-165007 System information for standalone NR deployment Intel corporation discussion  

[R2-100] R2-165008 Aggregation within NR Intel corporation discussion  

[R2-101] R2-165009 UE capability coordination in LTE-NR interworking Intel corporation discussion  

[R2-102] R2-165010 NR interworking with WLAN Intel corporation discussion  

[R2-103] R2-165011 RAN aspects of QoS framework for Next Gen Core Intel corporation discussion  

[R2-104] R2-165012 Report of email discussion: [94#39][NR] C plane aspects for tight interworking Intel corporation discussion  

[R2-105] R2-165013 Discussion on NR SeNB configuration Intel corporation discussion  

[R2-106] R2-165014 Inter-RAT mobility between NR and legacy technologies Intel corporation discussion  

[R2-107] R2-165015 Measurement in NR Intel corporation discussion  

[R2-108] R2-165016 LTE and NR interaction for configuration coordination Intel corporation discussion  

[R2-109] R2-165017 UE capability signaling framework for NR Intel corporation discussion  

[R2-110] R2-165018 MAC entities to support multiple NR verticals Intel corporation discussion  

[R2-111] R2-165019 Key Principles for Support of Network Slicing in RAN Huawei, HiSilicon discussion  

[R2-112] R2-165020 RRC Support of Network Slicing Huawei, HiSilicon discussion  

[R2-113] R2-165021 NR User Plane Function Analysis Huawei, HiSilicon discussion  

[R2-114] R2-165022 L2 Reordering and Retransmision Functions Huawei, HiSilicon discussion  

[R2-115] R2-165023 Analysis of Segmentation and Concatenation in NR L2 Huawei, HiSilicon discussion  

[R2-116] R2-165024 Flow, DRB, and QoS in RAN Huawei, HiSilicon discussion  

[R2-117] R2-165025 RRC Architecture and its Signaling Transmission Huawei, HiSilicon discussion  

[R2-118] R2-165026 Delivery of System Information in NR Huawei, HiSilicon discussion  

[R2-119] R2-165031 AT&T Views on 5G Architecture Evolution AT&T discussion  

[R2-120] R2-165032 System Information Enhancements for NR Sony discussion  

[R2-121] R2-165033 Mobility Using Uplink Measurements Sony discussion  

[R2-122] R2-165034 Inter-RAT Inter-MeNB handover in LTE-NR tight interworking Sony discussion  

[R2-123] R2-165044 UE capability coordination in case of IRAT DC Samsung Telecommunications discussion  

[R2-124] R2-165045 Use of RRM measurements in IRAT DC Samsung Telecommunications discussion  

[R2-125] R2-165046 RRC specification for 5G Samsung Telecommunications discussion  

[R2-126] R2-165047 System Information Acquisition for New Radio Access InterDigital Communications discussion  

[R2-127] R2-165048 RAN Controlled State for New Radio Access InterDigital Communications discussion  

[R2-128] R2-165049 UP Protocol Architecture Aspects for Tight Integration of LTE and NR InterDigital Communications discussion  

[R2-129] R2-165050 Beam-based aspects for New Radio InterDigital Communications discussion  

[R2-130] R2-165051 Radio Bearers and Per-Flow QoS for New Radio Access InterDigital Communications discussion  

[R2-131] R2-165052 Supporting NR in unlicensed spectrum InterDigital Communications discussion  

[R2-132] R2-165053 Control Plane and Connectivity Principles for NR InterDigital Communications discussion  

[R2-133] R2-165054 Control Plane Functions and Transport Mechanism for NR+LTE interworking InterDigital Communications discussion  

[R2-134] R2-165055 UE Support for Multiple Numerologies with NR InterDigital Communications discussion  

[R2-135] R2-165058 User plane protocol functions for NR  SAMSUNG Electronics Co., Ltd. discussion  

[R2-136] R2-165104 Inactive State and Support of inter-RAT Interworking  CATT discussion  

[R2-137] R2-165107 Mobility procedures in NR networks MediaTek Inc. discussion  

[R2-138] R2-165109 Consideration on the eLTE ZTE Corporation, ZTE Microelectronics discussion  

[R2-139] R2-165110 NR Random Access procedure ZTE Corporation, ZTE Microelectronics discussion  

[R2-140] R2-165111 System Information delivery in NR ZTE Corporation, ZTE Microelectronics discussion  

[R2-141] R2-165112 Consideration on the impact of NW slicing on RAN ZTE Corporation, ZTE Microelectronics discussion  

[R2-142] R2-165113 Consideration on QoS enforcement in NG RAN ZTE Corporation, ZTE Microelectronics discussion  

[R2-143] R2-165114 Clarification on the scenarios of LTE NR tight interworking ZTE Corporation, ZTE Microelectronics discussion  

[R2-144] R2-165115 Consideration on the performance requirement for LTE NR tight interworking ZTE Corporation, ZTE Microelectronics discussion  

[R2-145] R2-165116 Consideration on the capability coordination in LTE/NR tight interworking ZTE Corporation, ZTE Microelectronics discussion  

[R2-146] R2-165117 Consideration on the control plane for the LTE NR tight interworking ZTE Corporation, ZTE Microelectronics discussion  

[R2-147] R2-165118 Consideration on the cell concept in the NR ZTE Corporation, ZTE Microelectronics discussion  

[R2-148] R2-165119 Consideration on the Measurement for the NR ZTE Corporation, ZTE Microelectronics discussion  

[R2-149] R2-165120 Consideration on intra-NR mobility ZTE Corporation, ZTE Microelectronics discussion  

[R2-150] R2-165121 Consideration on the transport layer protocol and evaluation assumption ZTE Corporation, ZTE Microelectronics discussion  

[R2-151] R2-165122 Consideration on the RRC state in New RAT ZTE Corporation, ZTE Microelectronics discussion  

[R2-152] R2-165123 Consideration on the NR UP design ZTE Corporation, ZTE Microelectronics discussion  

[R2-153] R2-165124 Consideration on the Retransmission and Reordering for NR UP ZTE Corporation, ZTE Microelectronics discussion  

[R2-154] R2-165125 Consideration on the Segmentation and Concatenation for NR UP ZTE Corporation, ZTE Microelectronics discussion  

[R2-155] R2-165126 Consideration on the NR MAC architecture ZTE Corporation, ZTE Microelectronics discussion  

[R2-156] R2-165127 Consideration on the SCG split bearer ZTE Corporation, ZTE Microelectronics discussion  

[R2-157] R2-165128 Support of standalone and non-standalone NR RAN modes KT Corp. discussion  

[R2-158] R2-165131 Consideration on intra NR RAT mobility ASUSTEK COMPUTER (SHANGHAI) discussion  

[R2-159] R2-165137 Factors to impact UL contention-based transmission Nokia, Alcatel-Lucent Shanghai Bell discussion  

[R2-160] R2-165142 Discussion on Enhances Handover in New Radio Technology Access ITRI discussion  

[R2-161] R2-165143 Considerations for transparency and coordination between LTE and NR ITRI discussion  

[R2-162] R2-165144 RRC message generation and transmission for LTE-NR tight interworking ITRI discussion  

[R2-163] R2-165145 Discussion on RAN controlled state for NR ITRI discussion  

[R2-164] R2-165146 Discussion on NR-WLAN Deployment Scenario ITRI discussion  

[R2-165] R2-165150 Measurements for Cell-level Mobility in High Frequency NR Samsung discussion  

[R2-166] R2-165151 UL Scheduling for Latency Reduction in NR Samsung discussion  

[R2-167] R2-165161 Details of RAN controlled state ETRI discussion  

[R2-168] R2-165162 Details of system information delivery in NR ETRI discussion  

[R2-169] R2-165163 Consideration to network energy efficiency for NR  Samsung Electronics Co., Ltd discussion  

[R2-170] R2-165168 Work plan on NR Study Item in RAN2 and RAN3 NTT DOCOMO, INC. (Rapporteur) discussion  

[R2-171] R2-165169 Considerations for new multiple access schemes Samsung Electronics Co., Ltd discussion  

[R2-172] R2-165170 Design Principles of Placement of NR User Plane Functions Samsung discussion  

[R2-173] R2-165171 Discussion of TRP related Issues in NR Samsung discussion  

[R2-174] R2-165172 RAN2 issues of beam tracking in multi-beam based NR Samsung discussion  

[R2-175] R2-165173 Discussion on multi-beam based operation and related terminology Samsung discussion  

[R2-176] R2-165174 Robust Design to Support Various Spectrums in NR Samsung discussion  

[R2-177] R2-165175 MAC Aspects for Supporting Multiple Services Samsung discussion  

[R2-178] R2-165179 MAC function for URLLC support Fujitsu discussion  

[R2-179] R2-165180 High Frequency Mobility Framework (RRC level) Samsung discussion  

[R2-180] R2-165186 TDM Operation across Different RATs Samsung Research America discussion  

[R2-181] R2-165187 C-DRX for NR Samsung Research America discussion  

[R2-182] R2-165188 Barring for NR Samsung Research America discussion  

[R2-183] R2-165195 Some guidelines for NR User Plane design for eMBB MediaTek Inc. discussion  

[R2-184] R2-165196 Control plane issues for tight interworking between NR and LTE KT Corporation discussion  

[R2-185] R2-165198 Discussion on NR V2X Service Samsung Electronics Co, LTD discussion  

[R2-186] R2-165200 Contents of Minimum System Information Samsung India discussion  

[R2-187] R2-165201 Report of email discussion on [94#40][NR] System information Samsung India discussion  

[R2-188] R2-165202 Quantitative Analysis of on-demand SI delivery Samsung India discussion  

[R2-189] R2-165203 Radio Link Failure detection in High Frequency NR systems Samsung R&D Institute UK discussion  

[R2-190] R2-165206 CP/UP separation for NR Deutsche Telekom AG, AT&T, SK-Telecom, Intel, CMCC, Telecom Italia discussion  

[R2-191] R2-165211 Discussion on UE states in NR CMCC discussion  

[R2-192] R2-165213 Discussion on uplink measurement based mobility CMCC discussion  

[R2-193] R2-165216 Discussion on Intra-NR Mobility CMCC discussion  

[R2-194] R2-165219 Terminology of “Cell” in NR CMCC discussion  

[R2-195] R2-165257 Discussion on System Information Acquisition III discussion  

[R2-196] R2-165277 RAN Design Issues for Supporting Slicing Samsung discussion  

[R2-197] R2-165282 E2E network slice: concept and requirements from RAN perspective Samsung discussion  

[R2-198] R2-165283 Text proposal to TR 38.804 on guidelines for improving energy efficiency in NR Samsung discussion  

[R2-199] R2-165284 Energy efficiency enhancement in new RRC state of NR Samsung discussion  

[R2-200] R2-165286 Random access procedure in NR ASUSTEK COMPUTER (SHANGHAI) discussion  

[R2-201] R2-165287 Beam management in NR ASUSTEK COMPUTER (SHANGHAI) discussion  

[R2-202] R2-165289 Consideration on beamforming for cell level mobility ASUSTEK COMPUTER (SHANGHAI) discussion  

[R2-203] R2-165294 Mobility Support for Full RRC Signalings III discussion  

[R2-204] R2-165299 Discussion on latency of random access in NR ASUSTEK COMPUTER (SHANGHAI) discussion  

[R2-205] R2-165302 Discussion on SCG split bearer NTT DOCOMO INC. discussion  

[R2-206] R2-165304 Email disc summary on [94#38][NR] U-plane aspects for NR NTT DOCOMO INC. report  

[R2-207] R2-165305 Preliminary evaluation of on-demand SI provisioning NTT DOCOMO, INC. discussion  

[R2-208] R2-165311 Co-existence scenarios for LTE and NR  Samsung India discussion  

[R2-209] R2-165312 Measurement Configuration Reduction for Intra-NR Mobility ASTRI, TCL Communication Ltd. discussion  

[R2-210] R2-165328 Aggregation of carriers in NR Ericsson discussion  

[R2-211] R2-165329 DRX in NR active mode Ericsson discussion  

[R2-212] R2-165330 Dual Connectivity based link switch between LTE and NR Ericsson discussion  

[R2-213] R2-165331 Dual connectivity in NR Ericsson discussion  

[R2-214] R2-165332 Flexible TTIs from UP perspective Ericsson discussion  

[R2-215] R2-165333 HARQ for NR Ericsson discussion  

[R2-216] R2-165334 HARQ RTT and Slow Start Performance of NR Ericsson discussion  

[R2-217] R2-165335 Logical Channel Multiplexing in MAC for NR Ericsson discussion  

[R2-218] R2-165336 QoS framework for NR Ericsson discussion  

[R2-219] R2-165337 Second level retransmissions in NR Ericsson discussion  

[R2-220] R2-165338 Simultaneous RX-TX in LTE and NR Ericsson discussion  

[R2-221] R2-165339 Supported bearer types for Dual Connectivity with NR Ericsson discussion  

[R2-222] R2-165340 Targeted Protocol Latency Ericsson discussion  

[R2-223] R2-165341 Uplink scheduling for for NR Ericsson discussion  

[R2-224] R2-165342 Supporting NR in unlicensed spectrum Ericsson discussion  

[R2-225] R2-165343 Possible Optimization for CA in NR Ericsson discussion  

[R2-226] R2-165344 Specifications for NR Ericsson discussion  

[R2-227] R2-165345 Inter-Virtual Cell Handover in Two-Layer NR Networks ASTRI, TCL Communication Ltd. discussion  

[R2-228] R2-165361 Random access procedure in NR Huawei, HiSilicon discussion  

[R2-229] R2-165362 QoS aware initial access Huawei, HiSilicon discussion  

[R2-230] R2-165363 L2/3 impact of beam switching in high frequency Huawei, HiSilicon discussion  

[R2-231] R2-165364 Measurement and mobility for high frequency Huawei, HiSilicon discussion  

[R2-232] R2-165404 QoS framework: Data Flow and DRB mapping NTT DOCOMO INC. discussion  

[R2-233] R2-165435 On definition of NR cell Huawei, HiSilicon discussion  

[R2-234] R2-165436 Design principles for mobility in NR Huawei, HiSilicon discussion  

[R2-235] R2-165439 UE centric design for NR Huawei, HiSilicon discussion  

[R2-236] R2-165441 Discussion on RRC state in NR Huawei, HiSilicon discussion  

[R2-237] R2-165442 Grant-free transmission Huawei, HiSilicon discussion  

[R2-238] R2-165447 Support for ultra-reliable low latency communication (URLLC) Huawei, HiSilicon discussion  

[R2-239] R2-165448 UE mobility tracking in "active state" Huawei, HiSilicon discussion  

[R2-240] R2-165449 Benefit of UL beacon tracking for "power saving state" Huawei, HiSilicon discussion  

[R2-241] R2-165450 Discussion on LTE-NR handover Huawei, HiSilicon discussion  

[R2-242] R2-165468 Control Plane Aspects for Interworking between NR and LTE INTERDIGITAL COMMUNICATIONS discussion  

[R2-243] R2-165474 Analysis of resource efficiency gain using on-demand SI in standalone NR NEC discussion  

[R2-244] R2-165486 Comparison on LTE-NR tight interworking user plane options Huawei, HiSilicon discussion  

[R2-245] R2-165487 Consideration on the NR PDCP design Huawei, HiSilicon discussion  

[R2-246] R2-165488 Functionality and procedure for LTE-NR tight interworking Huawei, HiSilicon discussion  

[R2-247] R2-165489 LTE-NR tight interworking user plane detail design Huawei, HiSilicon discussion  

[R2-248] R2-165490 Migration path from LTE to NR Huawei, HiSilicon discussion  

[R2-249] R2-165491 Overview of 5G Architecture Options Huawei, HiSilicon discussion  

[R2-250] R2-165492 RRC aspects in LTE-NR tight interworking Huawei, HiSilicon discussion  

[R2-251] R2-165536 Small updates to TP [R2-163969 on deployments scenarios Ericsson discussion  

[R2-252] R2-165537 Characteristics of Inactive state Ericsson discussion  

[R2-253] R2-165538 State transition and small data transmissions for inactive UEs Ericsson discussion  

[R2-254] R2-165539 Mobility based on DL and UL measurements Ericsson discussion  

[R2-255] R2-165540 RRM measurements and mobility control in RRC CONNECTED Ericsson discussion  

[R2-256] R2-165541 IDLE mode operation and initial access Ericsson discussion  

[R2-257] R2-165542 RAN support for network slicing Ericsson discussion  

[R2-258] R2-165543 Security in NR Ericsson discussion  

[R2-259] R2-165544 Draft LS to SA3 about security Ericsson LS out  

[R2-260] R2-165545 Future proofness and energy efficiency Ericsson discussion  

[R2-261] R2-165546 RRC diversity Ericsson discussion  

[R2-262] R2-165547 CP aspects of NR-LTE interworking Ericsson discussion  

[R2-263] R2-165548 Mobility between LTE and NR for inactive UEs Ericsson discussion  

[R2-264] R2-165549 Guidelines for System Information distribution Ericsson discussion  

[R2-265] R2-165550 Index based provisioning of system information in NR Ericsson discussion  

[R2-266] R2-165551 Broadcasting SI by means of SFN transmission in NR Ericsson discussion  

[R2-267] R2-165552 UP reordering aspects for NR Ericsson discussion  

[R2-268] R2-165555 Energy conserved operation evaluation  Huawei, HiSilicon discussion  

[R2-269] R2-165566 Concurrent RAT operation with RX sharing Qualcomm Europe Inc.(Italy), Convida Wireless discussion  

[R2-270] R2-165567 Mobility procedures - decision points and measurements Qualcomm Europe Inc.(Italy) discussion  

[R2-271] R2-165568 Text Proposal on TX/RX Sharing Concurrent RAT operation with NR Qualcomm Europe Inc.(Italy), Convida Wireless discussion  

[R2-272] R2-165571 NR radio architecture aspects BlackBerry UK Limited discussion  

[R2-273] R2-165572 Connected Mode DRX Considerations Qualcomm Europe Inc.(Italy), Convida Wireless discussion  

[R2-274] R2-165574 NR idle mode principles Qualcomm Europe Inc.(Italy) discussion  

[R2-275] R2-165575 NR RRC inactive state principles Qualcomm Europe Inc.(Italy), Convida Wireless discussion  

[R2-276] R2-165576 NR System Information Provisioning Qualcomm Europe Inc.(Italy), Convida Wireless discussion  

[R2-277] R2-165577 U-plane improvements for HW friendly implementations – UE TX side  Qualcomm Europe Inc.(Italy), Broadcom discussion  

[R2-278] R2-165578 U-plane improvements for HW friendly implementations – UE RX side  Qualcomm Europe Inc.(Italy), Broadcom discussion  

[R2-279] R2-165580 UE battery life impact for NR cell DTX for network energy efficiency Qualcomm Europe Inc.(Italy) discussion  

[R2-280] R2-165581 Mobility interface for NR Qualcomm Europe Inc.(Italy), Convida Wireless discussion  

[R2-281] R2-165582 UE context awareness to optimize the RAN performance Qualcomm Europe Inc.(Italy) discussion  

[R2-282] R2-165583 QoS for slicing in RAN  Qualcomm Europe Inc.(Italy) discussion  

[R2-283] R2-165584 Beam and cell definitions  Qualcomm Europe Inc.(Italy) discussion  

[R2-284] R2-165585 General aspects for NR HF cell Huawei, HiSilicon discussion  

[R2-285] R2-165587 Low frequency assisted high frequency operation Huawei, HiSilicon discussion  

[R2-286] R2-165588 NR System Information Aspects Convida Wireless discussion  

[R2-287] R2-165589 Access control for NR Ericsson discussion  

[R2-288] R2-165590 On URLLC design principles Ericsson discussion  

[R2-289] R2-165591 Control Plane Latency for Tight Interworking Convida Wireless discussion  

[R2-290] R2-165606 Requesting of on-demand SI LG Electronics Inc. discussion  

[R2-291] R2-165607 Partial UE-centric Mobility in NR-LTE interworking scenario LG Electronics Inc. discussion  

[R2-292] R2-165643 NR RRC signalling principles Qualcomm Europe Inc.(Italy) discussion  

[R2-293] R2-165644 Capability Coordination across RATs Qualcomm Europe Inc.(Italy) discussion  

[R2-294] R2-165649 UE Mobility in RAN Controlled State for New Radio Access INTERDIGITAL COMMUNICATIONS discussion  

[R2-295] R2-165651 Support of flexible TTI in NR LG Electronics Inc. discussion  

[R2-296] R2-165658 RAN Based Paging for New Radio Access INTERDIGITAL COMMUNICATIONS discussion  

[R2-297] R2-165660 Inter-RAT Mobility with Dual Connectivity in NR LG Electronics Inc. discussion  

[R2-298] R2-165662 Scheduling in New RAT with multiple connectivity in NR LG Electronics Inc. discussion  

[R2-299] R2-165668 Resource Isolation for RAN Part of Network Slice Qualcomm Europe Inc.(Italy) discussion  

[R2-300] R2-165681 Principles for QoS in the RAN Qualcomm Europe Inc.(Italy) discussion  

[R2-301] R2-165697 RAN controlled state in Standalone NR LG Electronics France discussion  

[R2-302] R2-165698 Connection Establishment and Access Control for Standalone NR LG Electronics France discussion  

[R2-303] R2-165700 Management of Beam, TRP and Cell LG Electronics France discussion  

[R2-304] R2-165701 Initial analysis and challenges for support of high mobility LG Electronics France discussion  

[R2-305] R2-165702 Support of mMTC for New RAT LG Electronics France discussion  

[R2-306] R2-165710 Location of concatenation function NEC discussion  

[R2-307] R2-165711 RRC entity in LTE-NR tight interworking NEC discussion  

[R2-308] R2-165714 Initial access with infrequent small data MediaTek Inc. discussion  

[R2-309] R2-165719 Text proposal for NR RRC states Samsung pCR 38.804 0.2.0

[R2-310] R2-165720 QoS framework impact on RAN CATT discussion  

[R2-311] R2-165721 UE centric design for NR Huawei, HiSilicon discussion  

[R2-312] R2-165722 Discussion on new RRC state in NR Samsung discussion  

[R2-313] R2-165751 Correction of UE Radio Capability Information  RAN3 (contact: Nokia, Alcatel-Lucent Shanghai Bell, TeliaSonera, Huawei)  CR 36.300 13.4.0

[R2-314] R2-165904 Energy efficiency enhancement in new RRC state of NR Samsung discussion  

[R2-315] R2-165905 Text Proposal to TR 38.804 on guidelines for designing NR radio protocols NTT DOCOMO, INC. pCR 38.804 0.2.0

[R2-316] R2-165906 LS on NR requirements (to: RAN; cc: RAN1, RAN3, SA1, SA2; contact: Nokia) Nokia LS out  

[R2-317] R2-165907 Updated Text Proposal to TR 38.804 on NR deployment scenarios NTT DOCOMO, INC. pCR 38.804 0.2.0

[R2-318] R2-165908 Text Proposal to TR 38.804 on bearer types to be studied for LTE-NR Dual Connectivity NTT DOCOMO, INC. pCR 38.804 0.2.0

[R2-319] R2-165931 Definition of Multi-Connectivity NTT DOCOMO INC. discussion  

[R2-320] R2-165967 LS on NR requirements (to: RAN; cc: -; contact: Nokia) RAN2 LS out  

[R2-321] R2-165968 Text Proposal to TR 38.804 on bearer types to be studied for LTE-NR Dual Connectivity NTT DOCOMO, INC. pCR 38.804 0.2.0

[R2-322] R2-165985 TR 38.804 on New Radio Access Technology NTT DOCOMO, INC. (Rapporteur) draft TR 38.804 0.2.1

[R2-323] R2-1659589 TR 38.804 on New Radio Access Technology NTT DOCOMO, INC. (Rapporteur) draft TR 38.804 0.3.0
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[R3-21] R3-161605 'User Plane between NR and EPC' Samsung

[R3-22] R3-161606 'Target/reference architectures' Samsung

[R3-23] R3-161607 'Evolution path of target architectures' Samsung

[R3-24] R3-161608 'NG1 interface considerations' Samsung
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