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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

	75
	WI/SI started
	RP-170855
	0%
	June 2017
	0%
	Dec. 2017

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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:


22 %








RAN4 Perf. part:

0 %








RAN6 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



XXX %

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:

25%










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:



<e.g. March 1x>
which is:
RAN #XX

The Core part WI is planned to be 100% complete in:


June 2018

which is:
RAN #80
The Performance part WI is planned to be 100% complete in:
Dec. 2018

which is:
RAN #82
The Testing part WI is planned to be 100% complete in:

<e.g. March 1x>
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#88bis (April 2017)

	Initial access and mobility

	Conclusions:

· For NR-SS,

· Following remaining issues need to be finalized in the next meeting
· Confirmation of WA of NR-PSS

· NR-SSS M-sequence parameters and scrambling details

· Mapping from Cell IDs to sequences

· Maximum number of SS blocks in an SS burst set
· Mapping of NR-PSS, NR-SSS and NR-PBCH to SS block of SS burst set configurations

· Followings remaining issues need to be finalized by Nov. meeting
· Remaining details of SS burst set configurations

· Mapping of SS blocks to bursts

· Mapping of SS bursts to burst sets

· Indication of actually used SS blocks
· Note that all RRC related aspects need to be finalized by Oct. meeting

Conclusions:
· For NR-PBCH,
· Following remaining issues need to be finalized in the next meeting
· Transmission scheme 

· Including antenna port relationship to NR-PSS and NR-SSS

· DMRS design

· Time index indication signaling 

· Content and corresponding payload

· Estimate

· Channel coding

· Mapping of NR-PBCH to SS blocks within NR-PBCH TTI

· Followings remaining issues need to be finalized by Nov. meeting
· Delivery of remaining system information
· Note that all RRC related aspects need to be finalized by Oct. meeting

Conclusions:

· For Random Access,

· following remaining issues need to be finalized in the next meeting

· RACH preamble sequence length and subcarrier spacing

· Selection of L between L = 63/71 and L = 127/139

· Further down-selection of subcarrier spacing  if needed

· RACH format design

· Supported preamble formats of option 1 and detailed design of each
· Whether/how to support option 2 and option 4

· CP/GT length

· Followings remaining issues need to be finalized by Nov. meeting
· RACH configuration

· RACH procedure

· Power control/power ramping 

· Note that all RRC related aspects need to be finalized by Oct. meeting

Conclusions:
· For Mobility

· Following remaining issues need to be finalized in the next meeting
· Properties of CSI-RS for RRM measurement for L3 mobility, e.g.,
· Timing of CSI-RS for RRM measurement for L3 mobility

· Bandwidth of CSI-RS for RRM measurement for L3 mobility

· Numerology of CSI-RS for RRM measurement for L3 mobility

· The number of REs in the freq. domain of CSI-RS for RRM measurement for L3 mobility
· Resource mapping and parameters of CSI-RS for RRM measurement for L3 mobility

· Configuration of CSI-RS parameters for RRM measurement for L3 mobility

· Details on SS block RSRP

· Whether to use of additional PBCH-DMRS for measurement
Agreements:
· Working assumption: Number of PSS sequences: 3

· PSS sequence details:

· Frequency domain-based pure BPSK M sequence (fixing the time/freq. offset ambiguity)

· 1 polynomial:  Decimal 145 (i.e. g(x) = x7 + x4 + 1)
· In freq. domain 3 cyclic shifts (0, 43, 86) to get the 3 PSS signals

· Initial poly shift register value: 1110110

· FFS modified ZC: 2 ZC sequences concatenation or interleaving in time or freq., 4 ZC sequences concatenation in time

· Number of SSS signals: 1000 post-scrambling

· PSS sequence length: 127 for frequency domain-based pure BPSK M sequence
· Note that PSS will be mapped to consecutive 127 subcarriers

· SSS sequence length: 127

· Subcarrier spacings for PSS/SSS for difference freq. ranges: 15kHz/30kHz for below 6 GHz, and 120kHz/240kHz for above 6 GHz

· Note: RAN1 assumes that RAN4 will decide it depending on frequency ranges
· SSS sequence details: Long M-sequence with scrambling

· SYNC frequency raster: RAN1 assumes that RAN4 will decide it 

· SS burst set periodicity default value for initial cell selection: 20/20 msec
· Note that RAN1 assumes that RAN4 will investigate requirements
· Time index indication: PBCH conditioned that mobility and HO related requirements can be met
· Note: RAN1 assumes that RAN2 will check against to RAN2 requirements
· PBCH BW: 288 subcarriers, 2 OFDM symbols (additional symbols if MIB size larger than assumed)

· PBCH phase reference: DMRS
· PBCH TTI: 80 msec
· Prepare draft LS to RAN2/4 within Thursday – Asbjorn (Ericsson)/Juan (Qualcomm)
LS was agreed in R1-1706717
Agreements:
· The number of antenna ports of NR-SSS is 1  
Agreements:
· Support about 1000 hypotheses provided by NR-PSS/SSS to represent NR physical cell ID for NR-SS design.

· FFS: indication of radio frame boundary by NR-SSS
· In both single beam and multi-beam scenario, support only time division multiplexing of PSS, SSS and PBCH.
Working assumption:
· NR-PSS, NR-SSS and NR-PBCH are presented in every SS block

· FFS: deactivated cell case (if defined)

Agreements:
· Number of symbols per SS block 

· 1 symbol NR-PSS

· 1 symbol NR-SSS

· 2, 3 or 4 symbols NR-PBCH (to be decided once the payload and NR-PBCH design has been agreed)

· FFS: Multiplexing of TSS/TSCH in SS block if TSS/TSCH is agreed to be introduced

· In a single SS block, the symbols are consecutive

Agreements:

· For frequency range up to 6 GHz, the maximum number of SS-blocks, L,  within SS burst set is to be down-selected among:

· Alt 1: 16

· Alt 2: 8

· Alt 3: 4

· FFS whether or not to have a fixed max value per frequency range

· FFS whether or to have a smaller max number  for different frequency ranges

· For frequency range from 6 GHz to 52.6 GHz, the maximum number of SS-blocks, L,  within SS burst set is to be down-selected among

· Alt 1: 128

· Alt 2: 64

· Alt 3: 32

· Other numbers are not precluded

· Companies are encouraged to perform further analysis particularly w.r.t. the resulting performance/overhead, taking into account signaling details  – revisit later this week (Nokia)
R1-1706812
Outcome of offline session on number of SS blocks 
Nokia
Agreements:
· The considered maximum number of SS-blocks, L, within SS burst set for different frequency ranges are

· For frequency range up to 3 GHz, the maximum number of SS-blocks, L,  within SS burst set is [1, 2, 4]

· For frequency range from 3GHz to 6 GHz, the maximum number of SS-blocks, L,  within SS burst set is [4, 8]

· For frequency range from 6 GHz to 52.6 GHz, the maximum number of SS-blocks, L,  within SS burst set is [64]

· The way the value of L is reflected in specification is FFS

· Aforementioned values are to be used to facilitate the NR initial access design and evaluate the specification impact

· Possibility of having unified frequency agnostic signaling design is not precluded

Note that above agreements are updated agreements

R1-1706830
WF on Indication of actually transmitted SS blocks
ZTE, ZTE Microelectronics, InterDigital
R1-1706851
WF on Indication of actually transmitted SS blocks
ZTE, ZTE Microelectronics, InterDigital
Agreements:
· The following methods are considered for the indication of which of the nominal SS blocks in SS burst sets that are actually transmitted:

· PBCH
· Remaining minimum system information

· Other SI

· dedicated signaling

· Other methods are not precluded 
· Consider flexibility and signaling overhead.
· Note that nominal SS block is the possible SS block time location

· Note that the number and positions of the nominally transmitted SS blocks in an SS burst set is predefined.
Agreements:
· Same set of configuration values for SS periodicity for CONNECTED/IDLE & non-standalone cases
· Values for configuration set for CONNECTED/IDLE & non-standalone case
· {5, 10, 20, 40, 80, 160} ms
· FFS: how the at least a part of SFN is indicated in PBCH in relation to PBCH TTI
· Send a LS to RAN4 asking confirmation for 5 ~ 80ms, and ask confirmation for support of 160 ms
· List potential issues that companies raised concerns on 160ms into LS.
· Prepared draft LS to RAN4 within Wednesday in R1-1706576 – Daewon (Intel) 
LS was agreed in R1-1706708
Working assumption:

· For NR-PBCH transmission, NR supports a single antenna port based transmission scheme only. 

· FFS: Same or different antenna port(s) are defined for NR-PSS, NR-SSS and NR-PBCH within an SS block

· Companies are encouraged to further evaluate NR-PBCH performance

Agreements:
· RAN1 strives to supports combining NR-PBCH

· The different options to be considered:

· Across SS Burst Set

· Within SS Burst Set 

· Within subset of an SS burst set, e.g. within an SS burst, within  a number of slot(s) etc.
Agreements:
· Down-select one of SCS options for the remaining minimum system information transmission

· Option 1: PBCH signals the SCS of the remaining minimum system information 

· Option 2: The same SCS applied in PBCH transmission is used for the transmission of the remaining minimum system information

· FFS whether the SCS refers to the control and/or data channel for remaining minimum system information

· Note: RAN2 has decided to go with option 2

· Down-select one of SCS options for PRACH msg. 3 transmission 

· Option 1: RACH configuration (possibly within PBCH or the remaining minimum system information) provides the SCS of the PRACH msg. 3

· Option 2: The same SCS applied in PBCH transmission is used for the transmission of the PRACH msg. 3

· Option 3: RAR can indicate the SCS of the PRACH msg. 3 transmission 

· FFS the determination of the SCS for msg  1, 2, and 4

Agreements:
· NR-PDSCH carrying the remaining minimum system information is scheduled using NR-PDCCH.

· NR-PBCH provides configuration information for the NR-PDCCH scheduling the NR-PDSCH carrying the remaining minimum system information
· FFS if a part of configuration information can be derived by specification

Agreements:
· The broadcast delivery of other system information (OSI) is supported by NR-PDSCH transmission. The scheduling information of broadcast NR-PDSCH is considered to be carried by the following option(s):

· Option 1: NR-PDCCH

· Option 2: Remaining minimum system information

· Other options are not precluded

· FFS: Maximum TBS for OSI.

Agreements:
· The search space of NR-PDCCH addressing the paging message can be configured by gNB

· FFS detailed signaling mechanisms
· FFS whether or not search space is shared for other usages
Agreements:
· NR RACH capacity shall be at least as high as in LTE
· Such capacity is achieved by time/code/frequency multiplexing for a given total amount of time/frequency resources
· Zadoff-Chu sequence is adopted in NR
· FFS other sequence type and / or other methods in addition to Zadoff-Chu sequence for the scenario, e.g., high speed and large cells
· FFS definition of large cell and high speed
· FFS other sequence type and / or other methods for capacity enhancements, e.g.:
· At least in multi-beam and low speed scenario, regarding multiple/repeated PRACH preamble formats, option 2 with OCC across preambles 

· FFS: Option 2 with OCC across multiple/repeated preambles in high speed scenarios

· PRACH preamble design composed with multiple different ZC sequences

· Sinusoidal modulation on top of option 1

Agreements:
· For Zadoff-Chu sequence type, the RAN1 specifications will support two NR-PRACH sequence lengths (L) 

· L = 839: SCS = {1.25, 2.5, 5} KHz

· Select one of

· L = 63/71: SCS = {15, 30, 60, 120, 240} KHz

· L = 127/139: SCS = {7.5, 15, 30, 60, 120} KHz

· FFS: Supported sub-carrier spacings for each sequence length

· FFS for other sequence types

Agreements:
· Waveform for RACH message 3 can be DFT-S-OFDM or CP-OFDM. Network signals directly or indirectly RACH message 3 waveform to UE:

· The network signals the waveform for RACH message 3 in the remaining minimum SI as one bit
Agreements:
· In NR, the RACH configuration provides at least:

· RACH time/freq. information 

· RACH preamble format
Agreements:
· Association between one or multiple occasions for SS block and a subset of RACH resources and/or subset of preamble indices is informed to UE by broadcast system information or known to UE or FFS dedicated signaling
· FFS gNB can configure an association between CSI-RS for L3 mobility and a subset of RACH resources and/or a subset of preamble indices, for determining Msg2 DL Tx beam
Conclusions:

· NR studies following beam management options for RACH procedure:

· Beam refinement procedure during Msg2

· Note: P-2/P-3 procedure can be considered for beam refinement

· Reporting of DL TX beam indices in Msg3

· Note: reported beams could be SS block indices and/or CSI-RS beam indices of P-2 procedure performed during Msg2

· RACH procedure using an association between CSI-RS for L3 mobility and subset of RACH resources and/or subset of RACH preamble indices
· Beam refinement procedure before Msg2 by utilizing CSI-RS for L3 mobility

· Beam refinement procedure during or after Msg4 by configuration in RACH message

· Reporting UE capability on beam correspondence by RACH procedure
· Other options are not precluded

· Above procedure can be turned on/off by system information

Agreements:

· NR supports indication of PRACH resource allocation for non-contention based random access for a UE

· FFS on how the PRACH resource is indicated for the UE

· Note: PRACH resource refers to time/frequency/code resources of the PRACH preamble

Send an LS to RAN2 informing the above agreements – Daewon (Intel)

· Adding a note in the LS starting from the following: RAN1 has not decided on the physical resources available for non-contention based random access

LS was agreed in R1-1706716
Agreements:

· Update previous meeting as follows:

· For NR RACH Msg. 1 retransmission at least for multi-beam operation:

· NR supports power ramping. 

· If the UE conducts beam switching, working assumption that one of the alternatives below will be selected (configurability between multiple alternatives may be considered if clear benefit is shown): 

· Alt 1: the counter of power ramping is re-set.

· Alt 2: the counter of power ramping remains unchanged.

· Alt 3: the counter of power ramping keeps increasing. 

· Alt 4: as proposed on slide 4 and illustrated on slide 5 in R1-1706613
· Other alternatives or combinations of the above are not precluded.

· If UE doesn’t change beam, the counter of power ramping keeps increasing.

· Note: UE may derive the uplink transmit power using the most recent estimate of path loss.

· The detail of power ramping step size is FFS.

· Whether UE performs UL Beam switching during retransmissions is up to UE implementation

· Note: which beam UE switches to is up to UE implementation

Companies are encouraged to perform further analysis and evaluations. Revisit next meeting.

Agreements:
· For CONNECTED mode RRM measurement for L3 mobility based on CSI-RS, NR supports following targets for CSI-RS design and configuration:
· Design:
· Reuse CSI-RS design for beam management as baseline
· Identify additional requirements on the CSI-RS to support L3 mobility
· Configuration:
· Support measurement of a large number of beams
· Minimize configuration overhead, reporting overhead, and UE complexity 
· FFS: Detailed signaling or format
Agreements:
· For Connected mode, CSI-RS are supported to be configured using at least dedicated RRC signaling for DL based RRM measurement for L3 mobility.
· Note that signalling other than dedicated RRC signalling is not precluded
Agreements:
· Clarify previous RAN1 agreements on the RSRP definition for DL RRM measurements for L3 mobility as follows

· Define SS block RSRP and CSI-RS RSRP as

· SS block RSRP : measured RSRP from SSS

· FFS additional use of PBCH-DMRS for measurement 

· CSI-RS RSRP : measured RSRP from CSI-RS in connected mode

Agreements:
· The time synchronization reference for a CSI-RS for L3 mobility is the frame/slot/symbol timing of a cell.

· Note: The frame/slot/symbol timing of the cell can be obtained from an SS block

· FFS: Note: timing synchronization between CSI-RS and SS block of the cell is assured. Timing synchronization refers to frame/slot/symbol timing.

· NR cell ID for time reference of CSI-RS(s) is informed to the UE


	MIMO

	Conclusion:

Continue discussions about layer mapping scheme and frequency interleaver until the next meeting, and RAN1 will definitely conclude it in the next meeting

Agreements:
· Confirm the following working assumption as an agreement:

· For 3 and 4-layer transmission, NR supports 1 codeword (CW) per PDSCH/PUSCH assignment per UE

· FFS: the support of mapping 2-CW to 3 layers and 2-CW to 4 layers
· DMRS port groups belonging to one CW can have different QCL assumptions

· One UL- or DL-related DCI includes one MCS per CW

· One CQI is calculated per CW

Conclusions:

RAN1 is to down select from the proposals (cf. Table 1) in R1-1706647 in RAN1#89 based on the design criteria also in R1-1706647.
Agreements:

· Codebook based transmission for UL is supported at least by following signaling in UL grant:

· SRI+TPMI+TRI, where 

· The TPMI is used to indicate preferred precoder over the SRS ports in the selected SRS resource by the SRI.

· No SRI when a single SRS resource is configured

· The TPMI is used to indicate preferred precoder over the SRS ports in the configured single SRS resource.

· Support indication on selection of multiple SRS resources 

· FFS details

Agreements:

· For codebook based transmission for CP-OFDM based UL, when a UE is configured with UL frequency selective precoding and if subband TPMI signaling is supported, support one of the following alternatives: 

· Alt 1:Subband TPMIs are signaled via DCI to the UE only for allocated PRBs for a given PUSCH transmission 

· Alt 2:Subband TPMIs are signaled via DCI to the UE for all PRBs in UL, regardless of the actual RA for a given PUSCH transmission

· Other alternatives are not precluded

· Note: Subband TPMI may correspond to W2 if dual-stage codebook is supported

· FFS whether or not wideband TPMI is always signaled along with subband TPMI

Agreements:

· For DFTsOFDM in data channel, the following schemes are candidates for transmit diversity:
· Low PAPR Alamouti-based transmit diversity applied in frequency or time domain, transparent transmit diversity (e.g. short delay CDD, panel selection), time domain beam/precoder cycling
Agreements:
· Support NR reception of at least one but no more than two of the following 

· Single NR-PDCCH corresponding to the same NR-PDSCH data layers from multiple TRPs within the same carrier

· Note that: this is intended to have spec impact

· Single NR-PDCCH corresponding to different NR-PDSCH data layers from multiple TRPs within the same carrier

· Multiple NR-PDCCH corresponding to different NR-PDSCH data layers from multiple TRPs within the same carrier 

· In case of multiple NR-PDCCH, consider the following for the reduction of  UE PDCCH detection complexity. 

· Note the following may or may not have RAN1 specification impact. 

· Note that different NR-PDSCH data layers from single TRP is special case.

· The alignment of PDCCH generation rules among TRPs, e.g. one identical control resource set across TRPs
· Signalling the maximum number of multiple NR-PDCCH reception via L1 and/or high layer signalling
· Other techniques can be considered. 
Agreements:
· For PRB bundling of data channel

· Support common design for PRB bundling for different scenarios, e.g.  channel reciprocal or non-reciprocal, different Tx/Rx beamforming, etc:

· Specify common PRB bundling size set for all scenarios

· FFS: Different PRB bundling size sets for different BWs
· Specify common indication procedure for all scenarios
· The following PRB bundling sizes are studied: 

· Specified value(s) X: 

· FFS X 

· FFS whether more than one value is needed.

· Strive for value aligned with resource allocation granularity 

· Contiguous allocated PRBs when at least Y contiguous PRBs are allocated. FFS: values of Y;

· Scheduled BW dependent, FFS the relationship
· Values equal or larger than scheduled BW
· FFS different transmission schemes may be related to different subsets of PRB bundling configurations

· Others are not precluded;

· Support UE specific PRB bundling size indication:

· FFS: RRC configured with a subset, DCI dynamically indicated

· DCI overhead should be considered; 

· MAC CE can be considered if the number of subset elements are large, details FFS

· FFS: the presence of DCI field related to PRB bundling is configured by RRC; 

· FFS: Implicit signaling to inform PRB bundling size can be considered

· FFS UE feedback assisted PRB bundling size

Agreements:
· For UE RRC connected mode, periodic signal is supported at least for P1 procedure (Tx/Rx beam alignment) using following options in addition to UE-specifically configured CSI-RS. Down selection from following options will be conducted in the next meeting.

· Opt. 1: SS blocks

· Opt. 2: Cell-specifically configured CSI-RS

· Configuration of CSI-RS is obtained from the broadcast message (e.g., MIB, SIB)

· Opt. 3: No additional option

Agreements:

· Aim for low-overhead indication for spatial QCL assumption to assist UE-side beamforming/receiving

· FFS details (e.g., tag-based where the tag refers to previous CSI-RS resources, BPL-based, referring to previous measurement reports, indication one resource (set) out of multiple resource (set)s configured by RRC, CSI-RS resource/port index based, etc.)

Agreements:

· Confirm the WA from RAN1 AH1701 with the following update:
· NR supports at least one NW-controlled mechanism for beam management for UL transmission(s) 

· At least when beam correspondence does not hold 

· Considering at least SRS to support U-1/U-2/U-3 procedures

· FFS the details

Agreements:
· Study whether or not the UE to provide information to gNB to assist UL beam management without UE beam correspondence

· E.g., the amount of SRS resources that is needed to train UE Tx beams, based on DL beam management results if available

· Study whether and how UE to use same transmission power for SRS transmission during one round of beam sweeping

· E.g., derived from beam-specific power control signalling and maximum transmit power

· FFS: spec. impact 

Agreements:

· For beam reporting, companies are encouraged to perform detailed analysis w.r.t. comparing Alt 1 and Alt 2, particularly considering the overhead (feedback overhead, signaling overhead, etc.), performance, flexibility in operation, etc.
· Aim to down-select one of the two alternative s with the possibility of merging into a single alternative (if so, the corresponding analysis) at next meeting
· Each company to state the assumed UE implementation in the analysis
Agreements:
· UE Beam failure recovery mechanism includes the following aspects
· Beam failure detection

· New candidate beam identification

· Beam failure recovery request transmission

· UE monitors gNB response for beam failure recovery request

· Beam failure detection 

· UE monitors beam failure detection RS to assess if a beam failure trigger condition has been met

· Beam failure detection RS at least includes periodic CSI-RS for beam management
· SS-block within the serving cell can be considered, if SS-block is also used in beam management as well

· FFS: Trigger condition for declaring beam failure

· New candidate beam identification

· UE monitors beam identification RS to find a new candidate beam

· Beam identification RS includes

· Periodic CSI-RS for beam management, if it is configured by NW
· Periodic CSI-RS and SS-blocks within the serving cell, if SS-block is also used in beam management as well

· Beam failure recovery request transmission

· Information carried by beam failure recovery request includes at least one followings
· Explicit/implicit information about identifying UE and new gNB TX beam information

· Explicit/implicit information about identifying UE and whether or not new candidate beam exists

· FFS: 

· Information indicating UE beam failure

· Additional information, e.g., new beam quality

· Down-selection between the following options for beam failure recovery request transmission

· PRACH

· PUCCH

· PRACH-like (e.g.,different parameter for preamble sequence from PRACH)

· Beam failure recovery request resource/signal may be additionally used for scheduling request

· UE monitors a control channel search space to receive gNB response for beam failure recovery request

· FFS: the control channel search space can be same or different from the current control channel search space associated with serving BPLs

· FFS: UE further reaction if gNB does not receive beam failure recovery request transmission
Conclusion:

· Note: Necessity of SS block and DMRS will be discussed simultaneously later
Agreements:

· Study whether or not support mechanism for UE to provide L1/L2 reports based on SS-block measurements for beam management
· FFS which channels/signals in SS-block for measurement
· Especially in light of L3-RSRP
· Study further whether or not to have a unified format for L1-RSRP measurement report of SS-block and CSI-RS

Agreements:

· Study how to support at least one mechanism when NW receive the beam failure recovery request

· E.g., NW assigns UL grant for beam reporting, NW transmits DL RS for beam measurement, NW signal beam indication or confirmation to UE, etc. 

· E.g., UE assistance on NW decision of which mechanism to apply

· Whether or not a specific mechanism has specification impact 

Agreements:

· FFS for the situation of “ no new candidate beam”, whether or not there are issues, and if so, whether or not RLF procedure can sufficiently handle the issues 

Agreements:

· For reception of DL data channel, study further at least the following:

· Whether or not have an effective window of spatial QCL assumption

· Interaction between higher layer signaling (if supported) and DCI indication 

·  FFS the signaling details for higher layer and DCI based approaches (e.g., the corresponding information field in DCI, etc.)

· Interaction between beam management and PDSCH transmission

· Whether or not to have a default behavior (e.g., due to DCI miss detection), and if so the default behavior

· Beam switching time, DCI decoding time, etc.

Agreements:
· At least the following additional information should be supported:

· Information related to resource power for channel measurement resource

· Zero power is NOT allowed

· FFS: Information related to resource power for interference measurement resource

· Zero power is allowed.

· FFS: Details, e.g., signaling design, units (e.g., RS EPRE)

· Note: Focus of the bullets above doesn’t apply for resource for rate matching.

· Study applicability of CRI, CQI, Spatial Channel Information (e.g. PMI, channel covariance matrix information), and RI are applicable for Type II CSI.

· Including whether CRI is needed for type II CSI

· Detailed design to turn off some of the CSI parameters.

Agreements:
· Semi-persistent CSI reporting is not supported for aperiodic CSI-RS.

· Note: This doesn’t preclude one CSI report carried by multiple UL reporting instances

Agreements:
Based on at least the supported number S of CSI-RS resource sets and number of CSI-RS resources Ks per resource set, agree to specify one or both of these options for aperiodic CSI-RS
· Option 1: use RRC + MAC CE + DCI 
· Option 2: use RRC + DCI 

Agreements:
· RAN 1 should support common configuration framework for beam management and CSI acquisition
· Aspects specifically related to beam management into the merged framework to be incorporated
· Note: maximum number of simultaneously triggered report settings and the maximum number of links corresponding to those triggered settings can be different for reporting types (e.g. beam reporting, CSI reporting)
Agreements:
· For interference measurement, down selection from options will be conducted.

· NZP CSI-RS based

· Opt. A1: Estimation on NZP CSI-RS for channel estimation (by subtracting CSI-RS from Rx signal)

· Opt. A2: Emulation on NZP CSI-RS which is represented by multiplied value of channel and precoding matrix

· DM-RS based

· Opt. B1: Estimation on DM-RS for own data demodulation (by subtracting DM-RS from Rx signal)

· Opt. B2: Estimation on DM-RS for other UEs

· Criteria for design and down selection are as follows.

· Required RS densities

· UE processing latency
· Support of self-contained CSI reporting (if supported) at least depends on the location of IMR.

· FFS: Whether the emulation is performed at TRP side or UE side

· FFS: RAN1 specification impact, if any, on the options above

Agreements:

· Aperiodic IMR is triggered by DCI.

· Herein the IMR refers to ZP CSI-RS based IMR. Other types of IMR are FFS

· FFS: use of MAC CE to reduce the set of candidate IMRs among the resources configured in RRC.   

· FFS whether or not to jointly trigger aperiodic NZP CSI-RS and/or aperiodic ZP CSI-RS 

· FFS: semi-persistent IMR is activated/deactivated by MAC CE or DCI.

Agreements:

· At least for full channel reciprocity, support at least the following CSI acquisition scheme based on channel reciprocity in NR 
· Non-PMI feedback
· CSI contains RI and CQI
· CQI depends on RI and PMI which are selected from a codebook (potentially with restriction) but PMI is not fed back.
· FFS UE may also calculate RI and CQI directly with estimated channel, FFS spec impact 

· FFS codebook details, including how to signal

· FFS other schemes (e.g., explicit interference feedback, etc.)
Agreements:

· For the case of non-ideal channel reciprocity (e.g., less Tx ports than Rx ports at UE), study and evaluate at least the following candidate schemes

· Scheme 1 (Baseline for performance comparison): Non-PMI feedback

· Each company states the assumed scheme for non-PMI feedback

· Scheme 2: Partial CSI feedback for gNB to acquire full CSI 

· Partial CSI is the information of the partial DL channel (e.g. partial DL channel vector/matrix or partial DL channel covariance matrix) with no reciprocal UL transmission due to the absence of Tx ports corresponding to the Rx ports at UE

· Scheme 3: CSI feedback with non-precoded/beamformed CSI-RS including CQI, RI and PMI

· For beamformed CSI-RS, precoding matrix is determined from CSI available at base station from SRS transmission

· PMI could be for a linear combination codebook

· Scheme 4: SRS switching
· SRS switching is used to obtain full channel information by multiple SRS transmission instants. Non-PMI CSI feedback can be used along with SRS switching
· Taking into account practical impairments in implementation (e.g., PLL accuracy, insertion loss, power imbalance, etc.)
· Scheme 5: Non-uniform beam sampling on codebook

· Configure different spatial resolutions in different spatial domain by CSR

· Combination of the above schemes can be considered
· Note: both performance and overhead should be considered when comparing the above schemes
· Simulation parameters are provided on slide 4 of R1-1706809 with the following update
· Adding “2Tx2Rx” to “UE antenna configuration”
· Change “2GHz” to “4GHz” in “Carrier frequency”
· Companies describe the assumed UL-DL calibration model, striving for a common model

· Companies are encouraged to provide the simulation results in next meeting

Agreements:
· Companies are encouraged to simulate the following to compare L=1, L=4 (at least for rank 1)

· 4,8,16,32 ports

· CSI-RS channel estimation impairments modeled

· {Umi, UMa}

· (M,N)=[(4,2) (8,2) (8,4) (8,8) (8,16)] for Q=4,8,16,32 ports; dual polarized array (P=2) 

· Nh,Nv=(2,1),(2,2),(4,2),(8,2),(16,1)

· Nh=# of ports in horizontal domain

· Nv=# of ports in vertical domain

· O1,O2=(4,4), (8,8), [(4, 8)], [non-uniform sampling]

· At least RU=50%, 70%; other RU values are not precluded

· 2 UE receive antennas

Agreements:

· Study mechanisms targeting efficient use of peak and/or average CSI overhead for CSI feedback Type II.

· For Category I, e.g.

· Mechanism 1: Frequency selective precoding feedback with delay-related parameter(s) (e.g. R1-1704884, R1-1705927)

· Mechanism 2: Differential CSI reporting in time domain h(e.g. R1-1705349, R1-1705588)

· Mechanism 3: Uneven quantization bit allocation for the beam amplitudes or/and phases (e.g. R1-1705076)

· Mechanism 4: Matrix quantization considering inter-layer orthogonality for W2(e.g., R1-1704408)

· Note: performance should be also considered for overhead reduction 

· Other examples are not precluded. 

Agreements:

· For Type I and II Cat1 (if Cat1 is supported) single panel codebooks ([image: image2.png]w=w,Ww,



 structure):

· The exact design of [image: image4.png]


 is to be decided in RAN1#89 for both Type I and Type II Cat1 (if Cat1 supported)
· For W1 codebook, companies are encouraged to perform more evaluations comparing the different alternatives
· For Type I: Study further the values of L among L=1 and L= 4, at least for rank 1

Agreements:

· For Type II CSI feedback (Cat 1, if supported), at least rank 1 and rank 2 are supported
· FFS other ranks
· For beam selection:
· Support at least unconstrained beam selection from orthogonal basis
Agreements:

· FFS to support a common design of W2 for Cat. 1, Cat. 2 and Cat. 3 

· FFS for Cat. 3, W2 only feedback is allowed

· FFS amplitude feedback for W2 (e.g., wideband, subband, etc.)

· Note: this does not mean NR supports all three categories

· FFS whether or not to merge Category 1 and Category 3 using a unified codebook formulation
Working assumption:

· For CSI-RS for Beam Management, NR supports sub-time units equal to and smaller than an OFDM symbol in a reference numerology
· FFS details including configurability, e.g., taking into account UE implementation complexity/capability and impact on CSI-RS design 

· FFS the case of time unit larger than an OFDM symbol in a reference numerology

· E.g., 

· Opt-1: IFDMA 
· Opt-2: Larger subcarrier spacing 
· Opt-3: DFT-based
Agreements:

· At least for CSI-acquisition, for density 1 RE/port/PRB, X<8, and N=1 or 2 OFDM symbol, support X-port CSI-RS resource composed of M adjacent RE(s) in the frequency domain and N adjacent RE(s) in the time domain
· FFS X=1

· X=2: (M, N)= (2, 1) , FFS (1, 2)
· X=4: (M, N)= (4, 1) , (2, 2)
· FFS N > 2

· FFS: RE patterns for beam management

· FFS: the RE pattern for an X-port CSI-RS resource when X>=8

· FFS: the number of component CSI-RS RE patterns for X>=8-port CSI-RS resources

· Strive to minimize the possible pairs of (Y,Z) for the component CSI-RS RE patterns while considering configuration complexity and overhead
Agreements:
· Support at least CDM-2, CDM-4 and CDM-8

· FFS: Support of no CDM

· FFS: Time-domain and/or frequency-domain CDM can be configured on or off

· Consider CDM pattern design with at least the following aspects

· Measurement target, e.g. CSI acquisition, beam management, fine time/frequency tracking

· A CDM pattern cannot span over more than U OFDM symbols and V subcarriers, FFS the values of U and V

· Full power utilization

Agreements:
· At least CSI-RS for CSI acquisition, NR supports CSI-RS density d RE/RB/port for x-port CSI-RS

· Value(s) of d are at least d=1,1/2.

· For d<1, PRB-level comb-type transmission is supported.

· FFS whether offset value(s) can be the same or different across antenna ports

· FFS on supporting d>1 in the consideration of use case, e.g., NZP CSI-RS for IMR.

· FFS on the supported combinations of value(s) of x and d. 

R1-1706310 was agreed.

Agreements:
· At least for slot, the location of front-loaded DL DMRS is fixed regardless of the first symbol location of PDSCH

· FFS: Mini-slot case
· Support ZC-sequence for UL DFT-S-OFDM DMRS

Conclusions:

· Continue discussions/evaluations until the next meeting about following DMRS port multiplexing schemes for 2 adjacent front-loaded DMRS symbols in the time domain, and RAN1 will definitely conclude this down selection in the next meeting

· Alt. 1: OCC

· Alt. 2: TDM

· Alt. 3: Frequency domain multiplexing only with the time domain repetition/ with a pattern shift

· Alt. 4: Configure between Alt. 1 and Alt. 2

· Consider phase noise impact in the high frequency band

· Alt. 5: Configure between Alt. 1 and Alt. 3

Agreements:
· For CP-OFDM, if one additional DMRS exists

· At least for non-self-contained ACK/NAK slot, the time distance between the additional DMRS and front loaded DMRS for 14-symbol slot is larger than that for 7-symbol slot. 

· FFS additional DMRS position for 14-symbol slot

· Consider symbol 12th, 11th, 10th, 9th

· Study the location of additional DMRS for self-contained ACK/NAK slots 

· Evaluations are encouraged for next meeting
Conclusion:

· Consider the issue of collision between DC subcarrier and DMRS. 
· Evaluate and analyze whether it can be solved by implementation or if DMRS design needs to take DC subcarrier into account
Agreements:

· Companies are encouraged to perform further evaluations on additional DM-RS symbols, using same or lower density compared with front loaded DM-RS, and also identifying use cases associated with the operation

· Aim to decide in the next meeting whether to support same density only, or lower density only, or both

· FFS at least CP-OFDM, frequency domain density of front loaded DMRS is configurable.
Agreements:
· For CP-OFDM, the same PTRS to RE mapping and PTRS densities in time and frequency are available for DL and UL 

· Distributed PTRS (non-consecutive subcarriers) in the frequency domain is used as default configuration

· FFS: Support optional frequency-localized pattern with UE-specific explicit signaling.  (e.g. higher MCS case) 
· For single-user case, support orthogonal multiplexing among PTRS ports, if multiple PTRS antenna ports are supported.
· FFS: how to multiplex multiple PTRS ports, e.g. FDM, TDM, CDM
· FFS: Whether to support multiple PTRS ports or not (FFS: Max number of PTRS APs).

· Support orthogonal multiplexing between PTRS and data transmitted or received by a single UE.

· For MU-MIMO, non-orthogonal multiplexing of e.g. PTRS/PTRS and PTRS/data is possible but also orthogonal multiplexing to be considered

· FFS: Support multiplexing through multiple scrambling sequences for PTRS port(s) 

· Support association between PTRS port and DMRS port group

Working assumption:
· Uplink PTRS for DFT-s-OFDM waveform is supported.

· Presence of PTRS for DFT-s-OFDM is UE-specifically configurable

· FFS: Pattern/density of PTRS for DFT-s-OFDM is UE-specifically configurable or not

Agreements:

· Support configurable SRS sequence ID by UE specific configuration if SRS sequence ID is supported
· Configuration examples: 
· higher layer 
· high layer + L1 signalling, If hierarchical indication of SRS sequence ID is supported, (example: base sequence ID and/or phase rotation ID)
Agreements:
· NR supports aperiodic SRS triggering field in DCI.

· Supports at least one state of the field that can select at least one out of the configured SRS resources. 

· FFS: details

Agreements:
· Scheduling SRS resources to multiple UEs where the resources have full and/or partial overlap of SRS time-frequency resources (REs) is supported, where

· The multiple SRS resources can share the same root sequence values in the overlapping REs to allow for low or zero mutual cross-correlation

· FFS: Minimum overlap granularity to ensure zero cross-correlation

· FFS: Detailed sequence design taking into account at least Cubic Metric, PAPR, and cross-correlation properties amongst overlapping SRS resources
Agreements:

· A UE can be configured with an X-port SRS resource, where the SRS resource spans one or multiple OFDM symbols within a single slot

· FFS where all of the X SRS ports are sounded in each OFDM symbol

· FFS at least for the purposes of CSI acquisition:

· FFS a multi-symbol SRS resource can be configured such that the X SRS ports in each OFDM symbol are transmitted in different locations of the band in different OFDM symbols in the slot in a frequency hopping manner

· Note: This allows sounding a larger part of (or the full) UE bandwidth using narrower band SRS transmissions

· Note: at any OFDM symbol, all X ports are sounded in the same portion of the band

· Note: Consider UE RF implementation aspects on SRS design that may place constraints on the design of the symbol-wise hopping pattern

· e.g., Required time for frequency re-tuning (if re-tuning needed) or transient period if re-tuning is not needed

Agreements:

· Confirm the following working assumption:

Working assumption:
· Spatial parameter(s) for QCL in NR describes the spatial channel properties of the RS antenna ports observed at the receiver.

· FFS: Spatial parameter(s) in NR also describes the spatial channel properties of the antenna ports at transmitter(s).

· Support UE reporting for related information, if necessary.

Conclusion:

· Email discussion until the next meeting to collect inputs of QCL types based on the table below – Ruyue (ZTE)

· Note: the table is to facilitate understanding and discussion only

Types of QCL 
parameter set
QCL parameters 
Example pairs of RSs /RS resources 
Application case 
Agreements:

· Support a RS with X MHz bandwidth for time tracking, where X can be

· Alt 1: system bandwidth

· Alt 2: bandwidth part

· FFS configured or fixed 

· Alt 3: maximum UE bandwidth reported by UE capability

· Alt 4: PBCH bandwidth

· Other alternatives are not precluded

· FFS the number of values of X (e.g., whether or not as a function of frequency range)

· For time and frequency domain RE spacing of tracking RS, at least the following aspects are TBD in RAN1#89

· Subcarrier spacing according to frequency range

· Periodicities

· Frequency densities

· Timing of fine time/frequency tracking

· E.g. before SIB decoding, before PDCCH decoding, before PDSCH decoding, etc.

· The structure of the RS

· E.g. time density/burst

R1-1706800
WF on RS for time and frequency tracking and the evaluation assumptions MediaTek, Samsung, Huawei, HiSilicon, ZTE, ZTE Microelectronics, Qualcomm, Ericsson

Also supported by Intel

Agreements:

· The WF in R1-1706800 is agreed with the following updates:

· Slide 2 is updated to:

· The RS(s) for fine time and frequency (T/F-) tracking should consider

· Whether T and F tracking use independent RS(s) respectively, or same RS

· The number of antenna ports for the RS(s)

· Whether already existing RS(s) used for other purposes can be used also for T and/or F tracking

· Whether the RS(s) are periodic or aperiodic

· Whether RS bandwidth and/or periodicity  is configurable

· If it is configurable, the approach can be, e.g. by RRC, SIB , MIB,…

· Study the need of additionally scheduled to help UE from long CDRX wakeup

· Multi-beam operation

· The RS(s) can be used for delay spread estimation and Doppler spread estimation

· frequency offset= [0.1]ppm
Agreements:
· For beam specific power control, NR defines beam specific open & closed loop parameters. 

· FFS: details on beam common parameter(s)

· Note: Agreed on RAN1 #88 FFS details on “beam specific”, especially regarding handling layer/layer-group/panel specific/beam group specific/beam pair link specific power control

· gNB is aware of the power headroom differences for different waveforms, if the UE can be configured for both waveforms.

· FFS: offset configured/specified, reported, 

· FFS on the details of power control parameters for example, P_c, Max or other open/closed loop parameter

Agreements:

· R1-1706846, 6847, 6848, 6853 are endorsed.



	Scheduling/HARQ aspects

	Agreement:
· UE can be configured to “monitor DL control channel” in terms of slot or OFDM symbol with respect to the numerology of the DL control channel
· Specification supports occasion of “DL control channel monitoring” per 1 symbol with respect to the numerology of the DL control channel
· Note: This may not be applied to all type of the UEs and/or use-cases
· FFS whether or not total number of blind decodings in a slot when a UE is configured with “DL control channel monitoring” per symbol can exceed the total number of blind decodings in a slot when a UE is configured with “DL control channel monitoring” per slot
· Data channel (PDSCH, PUSCH) duration and starting position
· Specification supports data channel having minimum duration of 1 OFDM symbol of the data and starting at any OFDM symbol to below-6GHz, in addition to above-6GHz
· Note: This may not be applied to all type of UEs and/or use-cases
· UE is not expected to blindly detect the presence of DMRS or PT-RS
· FFS: Whether a 1 symbol data puncturing can be indicated by preemption indication
· FFS: combinations of data duration and granularities of data position
· Specification supports data having frequency-selective assignment with any data duration
· FFS: relations between “DL control channel monitoring” occasions and data channel durations

· Note: this is addition to the agreements at RAN1#86.

· Note : 1-symbol case may be restricted depending on the BW.
Working assumption:
· One-port transmit diversity scheme with REG bundling per CCE is used for NR-PDCCH

· FFS the bundling size

· FFS: REG bundling is also for localized mapping in time and/or frequency-domain
· Companies are encouraged to provide evaluation results for 10 MHz and 20 MHz for larger aggregation levels and 5 MHz and 10 MHz for smaller aggregation levels 

Agreements:
· MU-MIMO is supported NR-PDCCH using at least non-orthogonal DMRS.

· FFS: orthogonal DMRS for UE-specific NR-PDCCH

Agreement:
NR-PDCCH can be mapped contiguously or non-contiguously in frequency with localized or distributed mapping of REGs to a CCE (in the physical domain)

· Note: The number of contiguous REGs in the CCE needs further discussion. 
· Note: Localized/distributed mapping can be achieved without/with interleaving.
Agreements:
· A CCE may be mapped to REGs with interleaved or non-interleaved REG indices within a CORESET

· Definition of a REG bundle: The UE may assume that the same precoder is used for the REGs in a REG bundle and that the REGs in a REG bundle are contiguous in frequency and/or time 
· REG bundling per CCE is supported for NR-PDCCH
· FFS: Whether this applies to common search space

· FFS: Whether all REGs have DMRS or not
· FFS: Whether wideband precoding is supported and the definition of a REG bundle if it is supported

· FFS: whether REG bundle size is different for mapping of NR-PDCCH with or without interleaved mapping of CCE to REGs 

· FFS on REG bundle size

· FFS whether REG bundle size is configurable

Working assumption:
· A NR-CCE is defined as 6 REGs

· Candidate bundle sizes for distributed REG-to-CCE mapping: 2 or 3 REGs if NR-CCE is defined as 6 REGs

· FFS: impact of the NR-CCE definition on CORESET size, CCE aggregation levels, data resource allocation granularity, etc.

Agreements:
· From UE signaling perspective,
· The higher layer signalling for the semi-static assignment of DL/UL transmission direction for NR can achieve at least the followings
· A periodicity where the configuration applies; 
· FFS: Detailed periodicity set; 
· FFS: how to achieve the signaling of periodicity

· A subset of resources with fixed DL transmission;
· FFS: The subset of resources can be assigned in granularity of slot and/or symbol;
· A subset of resources with fixed UL transmission;
· Resources with fixed UL transmission happens in the ending part of the periodicity is supported;
· FFS: The subset of resources can be assigned in granularity of slot and/or symbol;
· FFS: Other resources not indicated as “fixed UL” or “fixed DL” or “reserved/blank” can be considered as “flexible resource”, where transmission direction can be changed dynamically.
Agreements:
· Strive for unified design regardless of whether the DL/UL resource partition is dynamic or semi-static

· UE behaviors at least the following are common regardless of whether the DL/UL resource partition is dynamic or semi-static:
· Scheduling timing between control to the scheduled data

· HARQ-ACK feedback including timing
· Strive for a limited number of semi-static DL/UL resource partition.

· NR may include tools motivated by either dynamic or semi-static.
· FFS: UE behavior if there is a conflict between dynamic and semi-static signaling.

Agreement:
· At least for 1 symbol short-PUCCH with more than 2 bits, the following is supported.

·  RS and UCI are multiplexed in FDM manner in the OFDM symbol where RS and UCI are mapped on different subcarriers and coherent demodulation are supported.
· FFS: Details on RS

· FFS: whether to support option 6 (pre-DFT)
· FFS: for 1 and 2 bits
Agreements:
· For 1-symbol PUCCH without SR with 1 or 2 bit(s) UCI payload size, RAN1 will select one from the following options.

· Option 1: RS and UCI are multiplexed by FDM manner in the OFDM symbol
· UCI can be sequence
· FFS: low PAPR design is applied
· Option 4: Sequence selection with low PAPR
· FFS following cases:

· If SR only

· If with SR + other UCI;
· This does not imply the necessity of special SR design 

· FFS whether the design may or may not depend on the frequency range

Agreements:
· For 2-symbol NR-PUCCH, following options are considered (including possible down-selection)

· Option 1: 2-symbol NR-PUCCH is composed of two 1-symbol NR-PUCCHs conveying the same UCI.

· 1-1: Same UCI is repeated across the symbols using repetition of a 1-symbol NR-PUCCH.

· 1-2: UCI is encoded and the encoded UCI bits are distributed across the symbols.

· Option 2: 2-symbol NR-PUCCH is composed of two symbols conveying different UCIs.

· E.g., time-sensitive UCI (e.g., HARQ-ACK) is in the second symbol.

Agreements:
· Two NR-PUCCHs can be transmitted from one UE on the same slot in TDM manner.
· The two NR-PUCCHs can be short-PUCCH.

· The two NR-PUCCHs can be long-PUCCH + short-PUCCH.

· FFS whether or not to have the two NR-PUCCHs as long-PUCCH + long-PUCCH

· FFS: other multiplexing scheme(s) between the two NR-PUCCHs

· FFS the case of more than 2 NR-PUCCHs in one slot from a UE (if more than 2, only short-PUCCHs)

Agreements:
· For 1-symbol short PUCCH with > 2 UCI bits, the following is supported for the agreed Option 1:

· QPSK for UCI

· X1 to X2 PRBs can be configured to support various UCI payload sizes

· Both localized (contiguous) and distributed (non-contiguous) allocations are supported 

· FFS: detailed PRB allocations and signaling of the configuration

· FFS: values of X1, X2

· DMRS overhead: down-select among the following options:

· Option 1: one value (e.g., 1/2, 1/3, 1/4, 1/5, …)

Option 2: multiple values depending on, e.g. UCI payload size etc.
Agreements:

· For long duration NR-PUCCH in a given slot, FFS the detailed NR PUCCH formats. Companies are encouraged to provide the corresponding details. 

· Some examples as a starting point:

· For small UCI payload with 1 or 2 bit(s), LTE PUCCH 1a/1b especially in light of # of symbols available for NR-PUCCH

· FFS: Time domain OCC is applied over allocated multiple symbols.

· For large UCI payload with X bits, LTE PUCCH format 4, or PUSCH

· FFS on applicability of (virtual) frequency domain OCC

· FFS for the value of X

· FFS for medium UCI payload with less than X bits

· Scalability of NR-PUCCH for different number of symbols available for NR-PUCCH

· The set of the number of symbols for long duration NR-PUCCH in a slot includes {4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14}

· FFS whether or not it depends on the slot type, # of symbols per slot, etc.

Agreements:
· For DFTsOFDM in long-PUCCH, the following schemes are candidates for transmit diversity:
· Low PAPR Alamouti-based transmit diversity applied in frequency or time domain, transparent transmit diversity (e.g. short delay CDD), time domain beam/precoder cycling or SORTD
· FFS: for which PUCCH format and/or payload size 
· Other schemes with low PAPR are not precluded.
· Companies proposing a certain transmit diversity scheme are encouraged to jointly propose PUCCH structure and the transmit diversity scheme.

Agreements:
· Similar to LTE, the number of RBs allowable for DFT-s-OFDM waveform should be N = 2i3j5k.
Agreements:
· The duration of a data transmission in a data channel can be semi-statically configured and/or dynamically indicated in the PDCCH scheduling the data transmission

· FFS: the starting/ending position of the data transmission
· FFS: the indicated duration is the number of symbols

· FFS: the indicated duration is the number of slots

· FFS: the indicated duration is the numbers of symbols + slots

· FFS: in case cross-slot scheduling is used
· FFS: in case slot aggregation is used

· FFS: rate-matching details

· FFS: whether/how to specify UE behavior when the duration of a data transmission in a data channel for the UE is unknown

Working assumption:
· The structure of a data channel (PDSCH and PUSCH (if applicable)) including DMRS is independent from whether it is scheduled on resources that are preempting or not preempting another users data transmission.

Agreements:
· Confirm the working assumption as below.

· CBG-based transmission with single/multi-bit HARQ-ACK feedback is supported in Rel-15, which shall have the following characteristics:

· Only allow CBG based (re)-transmission for the same TB of a HARQ process

· CBG can include all CB of a TB regardless of the size of the TB – In the such case, UE reports single HARQ ACK bits for the TB

· CBG can include one CB

· CBG granularity is configurable

Agreements:
· The UE is semi-statically configured by RRC signaling to enable CBG-based retransmission.

· The above semi-static configuration to enable CBG-based retransmission is separate for DL and UL.

Agreements:
· For grouping CB(s) into CBG(s), the following options can be considered.

· Option 1: With configured number of CBGs, the number of CBs in a CBG changes according to TBS.

· FFS for the case of re-transmission or the case when the number of CBs is smaller than the configured number of CBGs

· Option 2: With configured number of CBs per CBG, the number of CBGs changes according to TBS.

· Option 3: The number of CBGs and/or the number CBs per CBG are defined according to TBS.

· FFS: for the case of re-transmission

· FFS on details of each option

· FFS: CBG is approximately aligned with symbol(s)

· Other options are not precluded

Agreements:
· HARQ-ACK multiplexing for multiple PDSCHs of one or more carriers is supported.
· FFS: in case of CBG-based re-transmission.
Conclusion:

· We will not discuss fallback aspects at RAN1#89 unless immediate need is identified.

Conclusion:

· Consider further following two aspects for the number of HARQ processes:
· Maximum number of HARQ processes per carrier

· Soft-buffer size/dimensioning/partitioning

Agreements:  

· No new physical channel specific for indication of DL resources being preempted by another DL transmission is introduced 

· FFS whether the indication is based on NR-PDCCH or a group common PDCCH
· FFS location of the indication

· FFS timing of the indication
Agreements:
· The Scheduling Request-triggered uplink grant-based data transmission design should consider all applicable reliability and latency requirements including URLLC when assessing different design proposals.

· FFS: SR details

· For initial grant-based transmission, retransmissions can be grant-based

Agreements:
· For NR CA, at least CA deployment scenarios 1 – 4 of TS 36.300 Section J.1 are supported with equal priority.
· Carrier aggregation across duplexing schemes between carriers is supported

R1-1706229
WF on DC for NR
Ericsson, NTT DOCOMO

Agreements:
· Both synchronous and asynchronous dual connectivity are support for LTE-NR/NR-NR DC
R1-1706614
WF on CA/DC for NR
Ericsson, Panasonic, Samsung, NTT DOCOMO

Agreements:
· For carrier aggregation, multiple timing-advance groups are supported

· FFS: The number of timing advance groups

· For LTE-NR DC, from UE perspective,
· The deployment scenario that LTE eNB are not synchronized with NR gNB when operating on different and non-overlapping carrier frequencies is supported.

· The deployment scenario that LTE eNB are synchronized with NR gNB is supported when operating on different and non-overlapping carrier frequencies is supported.

· For NR-NR DC, from UE perspective,

· The deployment scenario that one NR gNB are not synchronized with another NR gNB for different cell-groups at least when operating on different and non-overlapping carrier frequencies is supported.

· The deployment scenario that one NR gNB are synchronized with another NR gNB for different cell-groups at least when operating on different and non-overlapping carrier frequencies is supported.

· FFS: exact definition of synchronous

· For LTE-NR/NR-NR DC, scheduling and HARQ mechanisms/procedures between cell-groups are independent.


	Channel coding

	Agreement:

· Number of bits for TB-level CRC is: LTB,CRC =24 bits, at least for TBs larger than a threshold (e.g. around 512 bits)
· FFS the value of LTB,CRC for TBs smaller than the threshold, and the value of the threshold (0 is not precluded)
· If a TB is segmented into 2 or more CBs after code block (CB) segmentation,
· CB-level CRC is applied, i.e., CRC bits are attached to each code block individually (as in LTE)
· Number bits for CB-level CRC is: 0 < LCB,CRC <= 24 bits
· Exact value(s) LCB,CRC are to be agreed after base graph(s) are agreed, taking into account inherent LDPC PC capability
· FFS whether for a code block group (CBG) containing 2 or more CBs but not all CBs of the TB, any additional CRC bits are attached to the CBG
· To be decide after decision on the value(s) of LCB,CRC 
Agreement:

· For TB of size TBS > KCB,max – LTB,CRC, the TB is segmented into multiple CBs
· The CBs may be further grouped into code block groups (CBGs)
· It is not precluded that CBGs in a given TB may contain different numbers of CBs

Working Assumption: 

· The largest info block size supported by LDPC encoder Kmax and the largest shift size Zmax defined is {8448, 384} => Kbmax = 22
· To be confirmed automatically at RAN1#89 if no significant implementation or performance issues are identified. 
· The base graph supporting Kmax should support the following set of shift sizes Z, where [image: image6.png]7 = ax2/
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· FFS by RAN1#89 whether some values can removed from the above table. 

· FFS by RAN1#89 whether some of {272, 304, 336, 368} can be added to the above table. 

Conclusion: 

· Companies to submit almost-final proposals for one base graph by RAN1#89

· Fine-tuning still permitted until submission deadline for June adhoc. 

· Final base graph to be finalized by the June NR Ad-Hoc meeting
· If it is agreed to support a second base graph, aim also to finalise it by the June adhoc. 
Agreement: 

The base graph design is selected from the following alternatives:

Alt 1: One base graph covering ~1/5 <= R <= ~8/9

Alt 1a: Two nested base graphs, where: 

· Base graph #1 
· Covers info block size K: 

Kmin1 <=K<= Kmax1, Kmin1 > Kmin, Kmax1 =Kmax
· Covers code rate R: ~1/3 <= R <= ~8/9; FFS whether Rmin can be ~1/5
· Base graph #2 
· Nested within base graph #1

· Covers info block size K: 

 Kmin2 <=K<= Kmax2, Kmin2 =Kmin, Kmax2 < Kmax, where 512<=Kmax2<=2560
· Covers code rate R: ~1/5 <= R <= ~2/3 
· Kbmax =16 is the starting point; lower values in the range 10<=Kbmax<16 are encouraged if feasible. 
· The set of supported shift sizes is taken from the set of shift sizes supported by the base graph supporting Kmax

Alt 2: Two base graphs, where: 

· Base graph #1 
· Covers info block size K: 

Kmin1 <=K<= Kmax1, Kmin1 > Kmin, Kmax1 =Kmax
· Covers code rate R: ~1/3 <= R <= ~8/9; FFS whether Rmin can be ~1/5
· Base graph #2 
· Not nested within base graph #1

· Covers info block size K: 

 Kmin2 <=K<= Kmax2, Kmin2 =Kmin, Kmax2 < Kmax, where 512<=Kmax2<=2560
· Covers code rate R: ~1/5 <= R <= ~2/3 
· Kbmax = 10 is the starting point; higher values in the range 10<Kbmax<=16 can also be considered if necessary.
· The set of supported shift sizes is taken from the set of shift sizes supported by the base graph supporting Kmax

BLER Performance is the main criterion for selecting between Alts 1, 1a and 2 (since it is already assumed that complexity is not increased significantly by the addition of a second smaller base graph); decoding latency (e.g. evaluated by the number of edges) should also be considered as an important criterion.

Conclusion for evaluations: 

· For BLER (using only the information bits) performance evaluations, use SPA, floating point Flooding 50 iteration, early termination based on parity check
Conclusion:

· Study until RAN1#89 polar code construction techniques to facilitate early termination (i.e. before decoding all the information bits) without degrading BLER performance or latency (especially considering the time for deinterleaving the information and assistance bits) compared to purely implementation based methods such as path-metric based pruning
· e.g. assistance bits distributed in the codeword in such a way that error detection can be performed after partial decoding
· Investigate performance, complexity and FAR impacts
· Study of use of data-independent scrambling to facilitate early termination is also not precluded
Agreement:

· J CRC bits are provided (which may be used for error detection and may also be used to assist decoding and potentially for early termination)
· J may be different in DL and UL
· J may depend on the payload size in the UL (0 not precluded)
· In addition, J’ assistance bits are provided in reliable locations (which may be used to assist decoding and potentially for early termination)
· J + J’ <= the number of bits required to satisfy the FAR target (nFAR) + 6

· Working assumption: 

· For DL, nFAR = 16 (at least for eMBB-related DCI)

· For UL, nFAR = 8 or 16 (at least for eMBB-related UCI; note that this applies for UL cases with CRC)

· J’>0

· Working assumption: J”<=2 additional assistance bits are provided in unreliable locations (which may be used to assist decoding and potentially for early termination)
· Can be revisited in RAN1#89 if significant benefit is shown from a larger value of J” without undue complexity – companies are encouraged to additionally evaluate J”=8
· The J’ (and J” if any) bits may be CRC and/or PC and/or hash bits (downscope if possible)
· Placement of the J, J’ (and J” if any) assistance bits is FFS after the study of early termination techniques

· Appended?

· Distributed?

· evenly?

· unevenly? 

Conclusions: 

At least the factors relevant for evaluating the sequences are:

· Performance

· Information granularity

· Compatibility with rate matching

· Complexity

· Latency

Agreement: 

· K=1 (if channel coding is applied):

· Repetition code

· K=2 (if channel coding is applied):

· Simplex code

· 3<=K<=11:

· LTE RM code

· Note that if NR requires a codeword size N that is not supported by the LTE RM code, then the LTE RM code will be extended by repetition as in LTE

· 12<=K:

· Polar code (single design for all control information sizes, except for possible omission of CRC bits for payloads <= ~22 bits)

Agreement:

· The primary candidates for PBCH channel coding are: 

· Polar control channel coding scheme, with Nmax <= 512, reusing same decoder

· LDPC data channel coding scheme, reusing same decoder – i.e. no new shift network, but a new base graph may be considered

· LTE TBCC may also be considered if fundamental problems are unresolved with the above candidates

· Evaluate BLER and FAR performance until RAN1#89, with the following assumptions:

· Implementable decoders, i.e.:

· For polar decoding: Lmax = 8

· For LDPC decoding: min-sum variants, flooding 50 iterations

· Info + CRC = 40-100 bits

· Target FAR is that achieved with CRC size = 16

· Starting code rate <= 1/6

· Performance to be compared based on a single transmission with no combining

· Note that it is assumed that PBCH uses Chase combining – i.e. IR is not supported.  

· Decoder power may optionally also be considered

	Modulation

	Agreements:
· pi/2 BPSK DFT-s-OFDM supports spectrum shaping without spectrum expansion of pi/2 BPSK data at least for uplink data for carrier frequencies above 6 GHz and below 52.6 GHz

· Note that UE still has to fulfill all RAN4 requirements

· FFS: Whether it will have RAN1 spec impact
· FFS: Applicability below 6 GHz

· Note that RAN1 needs to consider at least spectrum efficiency, PA efficiency, complexity, and coverage

	Duplexing

	Agreements:

· For cross link interference mitigation, 

· Further consider UE-UE measurement and reporting, and TRP-TRP measurement

· Details FFS, including at least the RS for measurement, the metric for measurement (e.g., RSRP), long-term vs. short-term, etc., especially considering consistency with other NR topics

· Aim in RAN1#89 to come up with detailed option(s) including potential down-selecting from the list concluded from the SI

· Once the detailed option(s) is available, decide whether or to support this feature 

· For the case of TRP-TRP measurement, study whether or not there is additional RAN1 specification impact

· Further consider other aspects, e.g., power control, sensing, timing related handling, etc.

Agreements:

· NR supports that at least the following information is provided among gNBs via backhaul signaling for the purpose of e.g., cross-link interference mitigation: 

· Indication of intended DL/UL transmission direction configuration

· FFS details



	Wider bandwidth operations

	Agreement:
· For single-carrier operation,
· UE is not required to receive any DL signals outside a frequency range A which is configured to the UE

· The interruption time needed for frequency range change from frequency range A to a frequency range B is TBD

· Frequency ranges A & B may be different in BW and center frequency in a single carrier operation

Working assumption:
· One or multiple bandwidth part configurations for each component carrier can be semi-statically signalled to a UE
· A bandwidth part consists of a group of contiguous PRBs
· Reserved resources can be configured within the bandwidth part
· The bandwidth of a bandwidth part equals to or is smaller than the maximal bandwidth capability supported by a UE
· The bandwidth of a bandwidth part is at least as large as the SS block bandwidth
· The bandwidth part may or may not contain the SS block

· Configuration of a bandwidth part may include the following properties
· Numerology
· Frequency location (e.g. center frequency)
· Bandwidth (e.g. number of PRBs)
· Note that it is for RRC connected mode UE
· FFS how to indicate to the UE which bandwidth part configuration (if multiple) should be assumed for resource allocation at a given time
· FFS neighbour cell RRM
Agreement:
· Support the following: 

· A gNB can operate simultaneously as wideband CC for some UEs and as a set of intra-band contiguous CCs with CA for other UEs 
· RAN1 believes that it is beneficial to allow zero guardband between CCs within wideband CC and asks RAN4 to take it into account when discussing channel raster

· If there are scenarios where guard band is considered necessary, strive to minimize the number of subcarriers for guard-band between CCs within wideband CC
· It is RAN1 understanding that guard band might be supported by RAN4 

· Allow single or multiple Sync signal locations in wideband CC

· Consider further impact on design for: 

· Reference signals

· Resource Block Group design and CSI subbands

LS was agreed in R1-1706615


	NR-LTE co-existence

	Conclusion:

· For LTE-NR coexistence in UL, several alternatives were proposed and discussed, and there is no common understanding of the corresponding performance impact. RAN1 to continue the discussion on possible alternative(s) to conclude on the performance impact via evaluation, RAN1 specification impact, analysis of potential impact on other NR features, etc.
Conclusions:

· Study further at least the following issues when UL carrier in one frequency range and DL NR carrier in a different frequency range:

· Potential timing offset due to differences in channel delay profiles between UL and DL

· Pathloss difference between UL and DL (it is assumed that DL is used by a UE to measure the path loss)

Agreements:

· NR supports DL transmissions scheduled in LTE DL non-MBSFN subframes

· Mini-slots can be scheduled on OFDM symbols not carrying CRS 

· It is expected that NR scheduling and at least semi-statically reserved resources for forward compatibility can be used to avoid NR transmissions colliding with other LTE signals/channels (e.g., LTE PBCH/PSS/SSS, SIB1, LTE PDCCH region, etc.) 


	Channel model

	38.802

R1-1706355 was agreed

	Other

	Agreements:

· Subcarrier grid in NR is Alt.1, i.e., “Assuming the subcarriers in a PRB are numbered from 0 to 11, for a given SCS F0, subcarrier 0 always coincide with a subcarrier 0 of all SCS of order less than F0.”

· RAN1 send LS to RAN4 to inform RAN1 decision on subcarrier grid in NR.
LS was agreed in R1-1706756
Agreements:
· For 60kHz ECP in the case with WA will be confirmed
· One slot consists of 6 or 12 OFDM symbols
· If down selection of NCP will be appeared between 7 or 14 OFDM symbols, RAN1 will also apply the down selection of ECP between 6 or 12 OFDM symbols

· NR study DMRS patterns for ECP slot
· NR may support to configure different DM-RS patterns for a UE
· When UE is configured with ECP,
· FFS: UE receives a slot using ECP only for the given subcarrier spacing
· FFS: For receiving PSS/SSS and system information, the UE may have to receive a slot using NCP

· FFS: For receiving PDCCH, the UE may have to receive a slot using NCP

· FFS: UL and DL configured separately or simultaneously


Outgoing LS is listed below.
· R1-1706717
LS on NR Initial access
· R1-1706708
LS on set of configuration values for SS burst set periodicity
· R1-1706716
LS on indication of PRACH resources for non-contention based Random Access
· R1-1706615
LS on Wideband Operating Options
· R1-1706756
LS on subcarrier grid in NR
Email discussions after the meeting are listed below.
· [88b-01] R1-1706811 [Draft] LS reply to SA2 on maximum data rate 
· LS was agreed
· [88b-12] QCL types for NR
· Email summary was submitted to RAN1#89
· [88b-13] CBG based retransmission, Transmission/retransmission of preempted data before/after ACK NACK feedback, Preemption indication for NR
· Email summary was submitted to RAN1#89
· [88b-14] The number of HARQ processes, soft buffer size for NR
· Discussion continued during RAN1#89
· [88b-15] LTE-NR UL coexistence
· Email summary was submitted to RAN1#89
· RAN1#89 (May 2017)

	Initial access and mobility

	Agreements: 
· Confirm following working assumptions on NR-PSS as agreements

· Number of PSS sequences: 3

· PSS sequence details:

· Frequency domain-based pure BPSK M sequence (fixing the time/freq. offset ambiguity)

· 1 polynomial: Decimal 145 (i.e. g(x) = x7 + x4 + 1)

· In freq. domain 3 cyclic shifts (0, 43, 86) to get the 3 PSS signals
· Initial poly shift register value: 1110110

Working assumption: 
· NR-SSS sequence design is 1 polynomial with 127 cyclic shifts, and 1 another polynomial with 9 cyclic shifts

· Two generator polynomials will be defined for m-sequences, and cyclic shift according to NR-cell ID is applied to each m-sequence
· Two polynomials are generated by g0(x) = x7 + x4 + 1 and g1(x) = x7 + x + 1
· Initial state is [0000001]
· The cyclic shift values [image: image8.png]
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 are jointly determined by the cell IDs carried by NR PSS (i.e., [image: image12.png]


) and NR SSS (i.e., [image: image14.png]


)), where the cell ID is given by [image: image16.png]NE = 3N + N
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Agreements: 
· For SS block composition, the following should be supported

· Confirm the working assumption that NR-PSS, NR-SSS and NR-PBCH are present in every SS block
· NR-PSS is mapped before NR-SSS.

· In case that number of PBCH symbols is two within a SS block,

· Option 1: The mapping order of SS blocks is PSS-SSS-PBCH-PBCH
· Option 2: The mapping order of SS blocks is PSS-PBCH-SSS-PBCH
· Option 3: The mapping order of SS blocks is PBCH- PSS-SSS-PBCH
· Option 4: The mapping order of SS blocks is PSS-PBCH-PBCH-SSS

· Down selection from above options should be done together with NR-PBCH design decision

Agreements:
· For the possible SS block time locations following mapping is followed:

· In the mapping with 15 and 30 kHz subcarreir spacing, following requirements are met 
· At least [1 or 2] symbol are preserved for DL control at the beginning of the slot of 14 symbols
· At least 2 symbols are preserved for e.g. guard period and UL control at the end of the slot of 14 symbols
· Note: slot is defined based on SS subcarrier spacing

· At most two possible  SS block time locations are mapped to one slot of 14 symbols
· In the mapping with 120 kHz subcarreir spacing, following requirements are met 
· At least 2 symbol are preserved for DL control at the beginning of the slot of 14 symbols
· At least 2 symbols are preserved for e.g. guard period and UL control at the end of the slot of 14 symbols
· Note: slot is defined based on SS subcarrier spacing

· At most two possible  SS block time locations are mapped to one slot of 14 symbols
· In the mapping with 240 kHz subcarrier spacing across two consecutive slots, following requirements are met 
· At least 4 symbol are preserved for DL control at the beginning of the first slot of 14 symbols
· At least 4 symbols are preserved for e.g. guard period and UL control at the end of the second slot of 14 symbols
· Note: slot is defined by 240 kHz subcarrier spacing

· At most four possible  SS block time locations are mapped to two consecutive slots of 14 symbols each
· SS block does not cross the middle of the slot of 14 symbols defined by 15 kHz sub-carrier spacing
· Mapping of SS block time locations for NR unlicensed band operation is FFS
· Above agreements does not preclude 7 OFDM symbol slot operation

Agreements:
· The transmission of SS blocks within SS burst set is confined to a 5 ms window regardless of SS burst set periodicity
· Within this 5 ms window, number of possible candidate SS block locations is L
· The maximum number of SS-blocks within SS burst set, L, for different frequency ranges are

· For frequency range up to 3 GHz, L is 4
· For frequency range from 3 GHz to 6 GHz, L is 8
· For frequency range from 6 GHz to 52.6 GHz, L is 64
· Note that RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements
Agreements:
· For NR-PBCH transmission, NR supports a single antenna port based transmission scheme only. 

· Same antenna port is defined for NR-PSS, NR-SSS and NR-PBCH within an SS block

· Single antenna port based transmission scheme for NR-PBCH is transparent to UEs
· Note that frequency domain PC is precluded

· DMRS for NR-PBCH is mapped on every NR-PBCH symbol
· Note: frequency domain RE density for DMRS is FFS

· Down select RE mapping scheme for the DMRS with consideration for required amount of REs for NR-PBCH
· Option 1: DMRS sequence is mapped on subcarriers with equal interval

· Option 2: DMRS sequence is mapped on subcarriers with unequal interval (e.g., less or no mapping within NR-SSS transmission bandwidth)
· DMRS sequence depends on at least cell IDs

Agreements:
· Following contents are carried in NR-MIB

· (Part of) SFN: [7 - 10] bits

· At least 80 ms granularity

· FFS: indication within 80 ms

· [H-SFN: 10 bits]

· RAN1 will ask RAN2

· Timing information within radio frame: [0 - 7] bits

· E.g., SS block time index: [0 - 6] bits

· E.g., half radio frame timing: [0 - 1] bit

· RMSI scheduling information: [x] bits

· CORESET(s) information: [x] bits

· Simplified information of CORESET(s) compared to CORESET(s) information for UE-specific configuration is considered

· E.g., Time/frequency resource configuration of CORESET(s)

· [Numerology of RMSI: [0 - 2] bits]

· [Information regarding frequency resources for PDSCH scheduling: [x] bits]

· [Information regarding bandwidth part: [x] bits]

· [Information for quick identification that there is no corresponding RMSI to the PBCH: [0 - 1] bit]
·  
· [Information for quick identification that UE can not camp on the cell: [0-1] bit]

· RAN1 will ask RAN2

· [SS burst set periodicity: [0 - 3] bits]

· [Information on actual transmitted SS block(s): [0 - x] bits]

· [Area ID: x bits]

· RAN1 will ask RAN2

· [Value tag: x bits]

· RAN1 will ask RAN2

· [cell ID extension: x bits]

· RAN1 will ask RAN2

· [Information on tracking RS: x bits]

· Reserved bits: [x > 0] bits

· CRC size for NR-MIB is [16 + y] bits
R1-1709789 was agreed 
Agreements:
· RAN1 targets design of NR-PBCH payload size to be no larger than 72 bits and no less than 40 bits including CRC.

· Note: Based on the performance evaluation done so far, the upper limit range is between 72 and 48 bits

Agreements:
· Down select from following alternatives based on further evaluation/analysis in the next meeting

· Alt. 1: NR-PBCH coded bits are mapped across REs in N PBCH symbols, where N is the number of PBCH symbols in a NR-SS block

· Alt. 2: NR-PBCH coded bits are mapped across REs in a PBCH symbol, the NR-PBCH symbol is copied to N-1 NR-PBCH symbol in a NR-SS block
· 
· 
· Other Alternatives are not precluded

· Note that all proponents need to provide their own proposal until 26th May
· For evaluation purposes, followings should be considered

· Channel coding 

· Rate matching 

· Accuracy of CFO estimation

· DMRS RE mapping
· Channel estimation performance

· NR-PBCH one to four shot(s) performance within 80 msec
· Complexity of NR-PSS/SSS/NR-PBCH decoding and mobility measurement
· Reliability of time index
· All proponents need to provide followings until 2nd June to achieve further evaluation/analysis – Asbjorn (Ericsson)
· NR-PBCH RE mapping

· SS-block composition

· SS-block time index indication

· SFN indication

· DMRS RE mapping
· PBCH payload size

· PBCH channel coding scheme (all proponents need to follow the latest agreements/WAs in channel coding session) 

· Note that all decisions of channel coding scheme should be done in channel coding session/agenda

· Receiver algorithms

Agreements:
· For RMSI, the same subcarrier spacing is used for data and control channels

· For paging, the same subcarrier spacing is used for data and control channels

· RAN1 will strive to minimize the subcarrier spacing switching point during the initial access and idle mode

· FFS: Whether the subcarrier spacing of data and control channel is the same between RMSI and paging
Agreements:
· NR supports PRACH preamble formats 0 and 1 for the sequence length of 839.


[image: image21]
Working assumption:
· NR supports PRACH preamble format indicated in the table below for the sequence length of 839
· FFS on restricted set
· FFS other sequence(s) for large cell radius

[image: image22]
Conclusions:

· Continue study on necessity of RACH capacity enhancement and possible solutions (if capacity enhancement is necessary) until next meeting with considering at least following aspects 

· Capacity limit due to short sequence length (e.g., which can be applied to beam sweeping)

· Capacity due to higher subcarrier spacing

· Supported cell radius as function of PRACH preamble reuse distance

· Capacity impact due to cell radius impact on Ncs

· Possibility to exploit spatial separation

· Arrival rate of UEs within a beam/cell

· UE distribution within cell
R1-1709708 was agreed.

Conclusions:
· Continue study on necessity support RACH preamble sequence that is more resilient to frequency offsets and supports larger cell radius than the Zadoff-Chu sequence until next meeting
· Potential sequences as listed in R1-1704144
Agreements:
· For L = 839, NR at least supports subcarrier spacing of:

· 1.25 kHz
· FFS: which one of 2.5 kHz or 5 kHz will be supported
· 
· 
· 
· 
· 
Agreements:
· For the shorter sequence length than L=839, NR supports sequence length of L = 127 or 139 with subcarrier spacing of {15, 30, 60, 120}kHz
· Note: this is based on the assumption that 240 kHz subcarrier spacing is not available for data/control

· FFS: 7.5 kHz subcarrier spacing

Conclusion:
· Use proposals in R1-1709767 as a starting point for evaluation until next meeting

· Companies to provide tables of supported preamble formats with SCS/CP/GP and support cell ranges on the reflector by June 9th – Jan (ZTE)
Agreements:
· Consider following new use cases for RACH design, 
· beam recovery requests 
· on demand SI requests
· Study the following aspects:

· requirements to satisfy above new use cases

· impact on capacity

· whether additional preamble format(s) is needed
· impact on RACH procedure
Agreements:
· If the UE conducts beam switching, the counter of power ramping remains unchanged
· FFS: UE behavior after reaching the maximum power
· RAN1 will definitely decide above FFS point
Agreements:
· NR does not support to report UE capability of beam correspondence during RACH procedure.
· Note that UE capability of beam correspondence is reported after RACH procedure
Agreements:
· Random access (RA) configuration is included in remaining minimum SI.
· Continue discussion on
· Whether all RA configuration information is transmitted in all beams used for RMSI within a cell or not

· Whether NW is mandated to use the same set of beams for RMSI and SS block or not

· Whether SS block and RMSI are spatial QCLed or not
Conclusion:
· Continue discussion whether indication of actually transmitted SS blocks can be included in remaining minimum SI or not
Agreements:
· RAN1 will study transmitting PRACH preambles in CONNECTED mode in resources based on CSI-RS

· FFS: use cases and configurations details based on CSI-RS

Agreements:
· RAN1 assumes at least SSS is used for SS block RSRP

· Note that NR-PBCH DMRS can also be used for SS block RSRP if UE can know the power offset of NR-PBCH DMRS and NR-SSS
· 
· 
· 
Conclusions:
· RAN1 should conclude one or multiple SS burst periodicity and the timing for UE RRM measurement per frequency carrier if indicated in the next meeting

Agreements:
· Following CSI-RS properties for RRM measurement for L3 mobility are supported in NR

· Periodic CSI-RS transmission with configurable periodicity

· Note that CSI-RS transmission can be turned on and off

· FFS: candidate periodicity values

· Configurable transmission/measurement bandwidth
· FFS: whether/how transmission and/or measurement bandwidth is indicated to UE

· Configurable CSI-RS time/frequency resource
· Note that this property is the same with that for beam management based on CSI-RS

· Note that the numerology for CSI-RS should consider neighbor cell measurement aspects
Agreements:
· RAN1 provides the following response to Question 1:
· The design of CSI-RS for L3 mobility should reuse the CSI-RS design for beam management as a baseline. 

· CSI-RS for L3 mobility can have same, partly same or different configuration from CSI-RS for beam management.
· For example, they could be the same when both are configured to be periodic with same periodicity

· For example, they could be different when CSI-RS for L3 mobility is configured to be periodic and CSI-RS for beam management is configured to be aperiodic

· For example, they could be partly the same when both are configured to be periodic but with different periodicities

R1-1709581 was agreed

Agreements:
· RAN1 provides the following response to the "cell-specific and configurable" part of Question 2 in R1-1709061:
· RAN1 does not see the need to support cell-specific configuration for CSI-RS for RRM measurements
Agreements:
· RAN1 studies the following methods for a CONNECTED UE to obtain parameters for CSI-RS for L3 mobility:
· Method 1: Configuration of a parameter that is valid for one CSI-RS resource
· Method 2: Configuration of a parameter, e.g. periodicity, that is valid for all CSI-RS resources on a carrier frequency
· Method 3: UE derives a parameter that is valid for all CSI-RS resources associated with detected cells on a carrier frequency, at least partly, from the cell ID
· Method 4: Configuration of a parameter, e.g. periodicity, scramble ID (if specified), UE (group) ID (if specified), virtual cell ID (if specified), that is valid for a group of CSI-RS resources on a carrier frequency
· Method 5: NW provides a parameter that is valid for CSI-RS resources associated with detected cells on a carrier frequency, e.g. based on UE measurement reporting
· Other methods are not precluded
· Different parameters may be obtained by different methods.
· Note: "configuration" above means UE specific configuration by RRC signaling
Agreements:
· At least the following properties of a CSI-RS for L3 mobility can be signalled to the UE using dedicated signaling:
· NR Cell ID
· timing configuration, including time offset and periodicity
· number of antenna ports
· configurable time/frequency resource to indicate RE mapping
· configurable transmission/measurement bandwidth 
· Note: it relates to wideband operation
· parameters for sequence generation
· FFS: configurable numerology
· FFS: Spatial QCL assumption e.g. QCL between SS block and CSI-RS
· FFS: Which parameters are common or partial-common to multiple CSI-RSs

· FFS: Serving cell assists to derive the reference time of target cell in synchronous system

Agreements:
· IS and OOS indications are based on SINR-like metric (e.g., hypothetical PDCCH BLER) as in LTE

· SINR-like metric as in LTE represents whether or not UE can receive PDCCH

· FFS: PDCCH in U-SS and/or PDCCH in C-SS
· RS used to derive SINR-like metric is down selected from following options

· Opt.1: CSI-RS

· Opt.2: DMRS for NR-PDCCH in C-SS

· Opt.3: DMRS for NR-PBCH

· Opt.4: NR-SSS

· Opt.5: RS for time/frequency tracking (if separate RS from above is defined for time/frequency tracking)

· FFS: how many options are used

· RAN1 assumes that single IS or OOS is indicated per reporting instance regardless number of beams available in cell. RAN1 has not concluded whether IS/OOS indications for RLF are per cell or not.
· RAN1 plans to provide at least periodic IS/OOS indications.
· FFS: possibility of additional aperiodic IS indication e.g., based on beam failure recovery mechanism.
Agreements of proposed reply to RAN2:
Q1: Can the in-sync/out-of-sync indications for RLF be provided per cell?
A1: RAN1 assumes that single IS or OOS is indicated per reporting instance regardless number of beams available in cell. RAN1 has not concluded whether IS/OOS indications for RLF are per cell or not.

Q2: Is RAN1 planning to provide in-sync/out-of-sync indications that are periodic (similar to LTE)?

A2: RAN1 plans to provide at least periodic IS/OOS indications.

R1-1709705 was agreed


	MIMO

	Agreements:
· For >4-layer transmission, each of the two CWs is mapped to at most 4 layers

Agreements:

· At least support the following layer split for L >4 layer transmission: the 1st [image: image24.png]/2]



 layers ( CW0 and remaining layers ( CW1

· For >4 layer transmission, investigate further whether or not to support additional correspondence with limited number of possibilities 

· The mapping is configured by gNB to the UE

· FFS whether by RRC signaling or DCI or both 

· FFS possible mapping configured by gNB

· FFS  whether the UE report the preferred layer mapping
Working assumption:

· In NR, support at least the following mapping order for modulated symbol stream to the allocated resource for DL data channel 

· First across layers associated with the codeword, then across subcarriers (frequency) and then across OFDM symbols (time)
· FFS whether the resource is associated with a CW or with a CB group
· FFS other schemes (e.g., Layer( Time( Frequency, Time( Frequency (Layer, Frequency( Layer( Time)

· If so, details of configuration signalling, e.g. RRC, DCI

· Companies are strongly encouraged to perform evaluations especially for high-speed scenarios, and interference limited/varying scenarios
Agreements:

· Companies are encouraged to perform further evaluations on whether or not to support frequency interleaving, and if supported, the detailed interleaving scheme (e.g. as summarized in R1-1709261, per-OFDM-symbol interleaver, either used all the time or conditionally multi-OFDM-symbol interleaver, configurable interleaver, etc.)

· Aim to make a decision in the next RAN1 meeting

Agreements:

· NR supports in one DCI containing one MCS (for the case of one CW) and two MCSs (for the case of two CWs) for a given UE

· FFS details

Agreements:

· For NR in Rel-15, DL transmission scheme 2 is not explicitly supported for unicast PDSCH in specification 

· Note: CSI feedback assuming open-loop/semi-open-loop and/or closed-loop transmissions is to be discussed separately
Agreements:

· One of the following UL codebook design principles is down-selected until next meeting.

· Alt1:

· NR supports UL codebook at least for a single panel. 

· Note: This does not preclude the use of components of single panel UL codebook for multi-panel.

· FFS on multi-panel UL codebook

· Whether or not support additional components (e.g., panel co-phase)  

· NR supports a UL codebook optimized for single-panel and support multi-panel via indicating multiple TPMIs

· Focus on single panel based UL codebook design first, then support multi-panel via selecting a panel via SRI or indicating TPMI per SRS resource.

· Alt 2: 

· Focus on designing a common framework UL codebook for single-panel and multi-panel

· Alt 3: 

· Design different UL codebooks for single-panel and multi-panel, respectively.

· Codebook details are FFS 

· Existing LTE codebooks should be considered as baseline.

Agreements:
· When the number of transmission ports is less than or equal to 2, frequency selective precoding is not supported for both schemes A and B
· When the number of transmission ports is >2, frequency selective precoding for CP-OFDM can be configured by gNB for both schemes A and B
· FFS how to support/indicate frequency selective precoding (including potentially spec-transparent support)
· Note: frequency-selective TPMI is to be discussed separately
Agreements:

· For UL transmit diversity for CP-OFDM, down-select between the following alternatives

· Alt. 1: transmit diversity is not explicitly supported for PUSCH in Rel. 15

· Alt. 2 non-transparent UL transmit diversity for CP-OFDM (e.g., SFBC, Non-transparent precoder cycling)
· For UL transmit diversity for DFTsOFDM and CP-OFDM, companies are encouraged to provide evaluation results and implementation analysis for the next RAN1 meeting

Agreements:

· For DL data transmission

· PRB bundling size include (including possible downselection)

· Case 1: value(s) based on RBG

· FFS RBG/k, where k is integer, FFS the value(s) of k

· FFS m * RBG, where m is integer, FFS whether m is always equal to 1

· Case 2: other values based on bandwidth part, and/or scheduled bandwidth and/or UE capability etc.

· E.g., Consecutive scheduled bandwidth 

· FFS restrictions

· E.g., Values equal or larger than scheduled BW

· FFS restrictions 

· FFS other cases;

· FFS the relationship between above values with e.g. DMRS patterns

· FFS UE feedback assisted PRB bundling size with respect to UE complexity, feedback overhead increase and performance gains.

· FFS joint or separate indication of PRB bundling size on data and DMRS
Agreements:

· Adopt the following for NR reception:

· Single NR-PDCCH schedules single NR-PDSCH where separate layers are transmitted from separate TRPs

· Multiple NR-PDCCHs each scheduling a respective NR-PDSCH where each NR-PDSCH is transmitted from a separate TRP 

· Note: the case of single NR-PDCCH schedules single NR-PDSCH where each layer is transmitted from all TRPs jointly can be done in a spec-transparent manner

· Note: CSI feedback details for the above case can be discussed separately

Agreements:
· For the reception of multiple NR-PDCCHs each scheduling a respective NR-PDSCH where each NR-PDSCH is transmitted from a separate TRP, NR supports:

· The maximum supported number of NR-PDCCHs/PDSCHs is either 2 or 3 or 4

· To be decided next meeting

· FFS signaling (explicit or implicit) of the maximum number of NR-PDCCHs/PDSCHs for a UE, including the case of signaling a single NR-PDCCH/PDSCH

Agreements:
· Support spatial QCL assumption between antenna port(s) within a CSI-RS resource(s) and antenna port of an SS Block (or SS block time index) of a cell 

· The other QCL parameters not precluded 

· FFS: indication either explicit or implicit or  configurable or a default
· Note: default assumption may be no QCL
· Configuration of QCL for UE specific NR-PDCCH is by RRC and MAC-CE signalling
· Note that MAC-CE is not always needed
· FFS: necessity of DCI signalling
· Note: For example, DL RS QCLed with DMRS of PDCCH for delay spread, Doppler spread, Doppler shift, and average delay parameters, spatial parameters
Agreements:
· Cell-specifically configured CSI-RS is not supported for beam management
Agreements:
· The following beam grouping criteria are considered:

· A1 (based on Alt 1): Different TRP TX beams reported for the same group can be received simultaneously at the UE. 

· A2 (based on Alt 2): Different TRP TX beams reported for different groups can be received simultaneously at the UE.

· Down selection of the beam grouping criteria by next meeting
· FFS in addition to the above grouping criteria, the following grouping criteria can be considered

· C1 (in combination with A1): Different TRP TX beams reported for different groups cannot be received simultaneously at the UE.

· C2(in combination with A2): Different TRP TX beams reported for the same group cannot be received simultaneously at the UE.

Agreements:
· For beam management with beam group reporting the following quantities should be considered
· the max number of groups supported in the specification M, 

· the max number of Tx beams per group supported in the specification N
· the number of groups to report L 

· the number of Tx beams per group in the report Q

· FFS: UE-specific configuration of the parameters L, Q incorporating UE-capability information

· L = 1, Q = 1 are supported which implies no impact to reporting and indication overhead
· Companies are encouraged to evaluate performance to determine values of M, N, L, Q for the first release of NR 

· Decide on the values of L, M, N, Q supported by the spec to be able to determine impact on reporting and indication overhead 
Agreements:
· NR supports CSI-RS configuration to support Tx and/or Rx beam sweeping for beam management conveying at least the following information

· Information related to CSI-RS resource configuration

· E.g., CSI-RS RE pattern, number of CSI-RS antenna ports, CSI-RS periodicity (if applicable) etc.

· Information related to number of CSI-RS resources 

· Information related to number of time-domain repetitions (if any) associated with each CSI-RS resource

· FFS: details of time-domain repetitions, e.g., signaling for time-domain repetitions may not be explicit

· FFS signaling details, e.g., explicit indication vs implicit indication

· Note this does not imply particular option (IFDMA or subcarrier scaling or DFT based) for sub time unit partition 

· FFS: whether different sub-time units have same or different ports
Agreements:

· For aperiodic SRS transmission triggered by single aperiodic SRS triggering field, the UE can be configured to transmit N(N>1) SRS resources for UL beam management

· FFS transmit power for the N SRS resources for UL beam management  

Working assumption:

· Support at least the following triggering condition(s) for beam failure recovery request transmission:

· Condition 1: when beam failure is detected and candidate beam is identified at least for the case when only CSI-RS is used for new candidate beam identification

· FFS Condition 2: Beam failure is detected alone at least for the case of no reciprocity

· FFS how the recovery request is transmitted without knowledge of candidate beam

· Note: if both conditions are supported, which triggering condition to use by UE also depends on both gNB configuration and UE capability

Conclusion:
· FFS SS-block in addition to CSI-RS is at least supported for P-1 in beam management 

· FFS with or without L1-RSRP reporting

Agreements:

· Support the following channel(s) for beam failure recovery request transmission:

· Non-contention based channel based on PRACH, which uses a resource orthogonal to resources of other PRACH transmissions, at least for the FDM case

· FFS other ways of achieving orthogonality, e.g., CDM/TDM with other PRACH resources

· FFS whether or not have different sequence and/or format than those of PRACH for other purposes 

· Note: this does not prevent PRACH design optimization attempt for beam failure recovery request transmission from other agenda item 

· FFS: Retransmission behavior on this PRACH  resource is similar to regular RACH procedure

· Support using PUCCH for beam failure recovery request transmission

· FFS whether PUCCH is with beam sweeping or not

· Note: this may or may not impact PUCCH design

· FFS Contention-based PRACH resources as supplement to contention-free beam failure recovery resources

· From traditional RACH resource pool

· 4-step RACH procedure is used

· Note: contention-based PRACH resources is used e.g., if a new candidate beam does not have resources for contention-free PRACH-like transmission 

· FFS whether a UE is semi-statically configured to use one of them or both, if both, whether or not support dynamic selection of one of the channel(s) by a UE if the UE is configured with both 

Agreements:
· To receive gNB response for beam failure recovery request, a UE monitors NR PDCCH with the assumption that the corresponding PDCCH DM-RS is spatial QCL’ed with RS of the UE-identified candidate beam(s)
· FFS whether the candidate beam(s) is identified from a preconfigured set or not
· Detection of a gNB’s response for beam failure recovery request during a time window is supported

· FFS the time window is configured or pre-determined

· FFS the number of monitoring occasions within the time window

· FFS the size/location of the time window

· If there is no response detected within the window, the UE may perform re-tx of the request

· FFS details

· If not detected after a certain number of transmission(s), UE notifies higher layer entities

· FFS the number of transmission(s) or possibly further in combination with or solely determined by a timer 

Agreements:
· Maximum value of Ks for CSI acquisition is no more than 8
Email discussion till next meeting on the following – Rakesh (CATT)

· Maximum number of CSI reporting settings (N value), maximum number of resources settings (M value), maximum number of resource sets (S value), the number of links (L), and/or maximum number resources per resource set  (Ks value) in both non-CA and CA scenarios
Agreements:

1. RAN1 supports aperiodic CSI report on PUSCH, including two cases: 

a. Case-1: CSI reports multiplexing with uplink data in PUSCH

b. Case-2: CSI reports only in PUSCH (no uplink data)

c. Note: how to multiplex UCI with PUSCH is under discussing in UCI multiplexing A.I. 
2. FFS: aperiodic CSI report on PUCCH

Working assumption:

· Support at least NZP CSI-RS based interference measurement 

· select at least one of following scheme

· Scheme-1: Estimation on NZP CSI-RS for channel estimation (by subtracting NZP CSI-RS from Rx signal)

· Scheme-2: Emulation on NZP CSI-RS which is represented by multiplied value of channel and precoding matrix

· Aim to conclude whether to support one of them or both in the next RAN1 meeting

· FFS whether or not to support signaling of power boosting for NZP CSI-RS

· Other schemes are not precluded

· FFS whether or not support DM-RS based interference measurement, aim to decide in the next RAN1 meeting

· Companies are strongly encouraged to carry out analysis of the resulting overhead comparing NZP CSI-RS and DM-RS based approaches (e.g., as in contribution R1-1709452)

Agreements:

· Support following features for NR CSI acquisition

· FFS Frequency domain subset restriction

· FFS on number of configurable subsets

· FFS on detailed signaling/configuration

· FFS measurement restriction of interference measurement

· FFS on measurement restriction of channel measurement 

· For time domain, measurement restriction of channel and interference measurement

· CSI reporting via short duration PUCCH

· FFS on detailed setting in CSI reporting setting

· CSI reporting via long duration PUCCH

· FFS on detailed setting in CSI reporting setting

· PUCCH reporting which is contained in a single slot

· FFS on PUCCH reporting which is contained in multiple slots

Agreements:

· Slides 4 to 24 in R1-1709232 are agreed

· For slide 20, FFS whether or not support frequency-dependent parameterization and if so, the details

· FFS whether or not to further enhance analog beamforming related operations especially for >1 layers

Agreements:
· At least for CSI acquisition, for N=2 OFDM symbols, support adjacent OFDM symbols for one CSI-RS resource
· For N=4 OFDM symbols, down-selection between 2 and 4 for the minimum number of adjacent OFDM symbols for one CSI-RS resource
· At least for CSI acquisition, for N=2 OFDM symbols, support a uniform RE mapping pattern wherein the same sub-carriers are occupied in each symbol of one CSI-RS resource 

· FFS: For N=4 OFDM symbols, the RE mapping pattern of one CSI-RS resource
Agreements:

· Support at least OCC as one type of CDM sequence 

· FFS: CDM of CSI-RS antenna ports on an RE-level comb based on phase rotation (cyclic shift) sequences

· Support at least CDM 8 for an X-port CSI-RS resource at least when X=32 

· FFS:  Support for other pairings of CDM value and number of ports X 

· For an X-port CSI-RS resource, at least for X = 1, support density D >= 1 RE/port/PRB

· FFS: Support for D > 1 for other values of X

· Note: For X = 1, CDM code value(s) assumed to be 1 


Agreements:

· Confirm the WA of CSI-RS for Beam Management in RAN1 #88bis (copied below).
· For CSI-RS for Beam Management, NR supports sub-time units equal to and smaller than an OFDM symbol in a reference numerology
· FFS details including configurability, e.g., taking into account UE implementation complexity/capability and impact on CSI-RS design 
· FFS the case of time unit larger than an OFDM symbol in a reference numerology
· E.g., 
· Opt-1: IFDMA 
· Opt-2: Larger subcarrier spacing 
· Opt-3: DFT-based
· Down-select from the below options when sub-time unit smaller than an OFDM symbol in a reference numerology:
· Opt-1: IFDMA 
· Opt-2: Larger subcarrier spacing 
· Opt-3: DFT-based 
· Note: for beam management, the reference numerology for a bandwidth part is determined based on the UE-specific configuration for the bandwidth part
Conclusion:

· FFS how NZP CSI-RS REs can be mapped (e.g., matching-around or puncturing) in a slot, considering potential overlapping with other channels/signals (e.g., DMRS, PTRS, SS block, some CORESET, etc.)

Agreements:
· At least for CSI acquisition, for density D=1 RE/port/PRB and X>4 ports,

· For N=1 OFDM symbol, support X=8, 12 ports

· For N=2 OFDM symbols, support X= 8, 12, 16ports

· FFS the case of X=24

· For N=4 OFDM symbols, support at least X=32 ports

· FFS the case of X=8/16/24
Agreements:

· At least for CSI acquisition, for density D=1 RE/port/PRB and X>4 ports, at least the following option is supported:

· For N=1 OFDM symbol, support [2 or 4] as the minimum number of adjacent REs in frequency domain for one CSI-RS resource

· FFS whether it’s 2 or 4

· For N=2 OFDM symbols, support [2 or 4 ] as the minimum number of adjacent REs in frequency domain for one CSI-RS resource

· FFS whether it’s 2 or 4

· For N=4 OFDM symbols, support [2 or 4] as the minimum number of adjacent REs in frequency domain for one CSI-RS resource

· FFS whether it’s 2 or 4

· FFS whether or not to support other options such as CDM CSI-RS antenna ports on a RE level comb based on phase rotation [cyclic shifts/sequences] including D=1 and D≠1

Agreements:
· For CDM pattern(s) per X port CSI-RS for CSI acquisition 

· For X=2 with CSI-RS RE pattern (M,N)=(2,1), 

· FFS support no CDM 

· Support FD-CDM2

· For X=4 with CSI-RS RE pattern (M,N)=(4,1)

· FSS support no CDM

· Support FD-CDM2

· FFS CDM4

· For X=4 with CSI-RS RE pattern (M,N)=(2,2)

· FFS support no CDM

· Support FD-CDM2

· FFS support TD-CDM2

· FFS CDM4

Agreements:
· Support additional DMRS symbols with same density in frequency domain compared to front loaded DMRS
· FFS: Necessity of reduced DMRS density in additional DMRS symbols
Conclusion:

· When ACK/NACK feedback is configured in the same slot with corresponding DL data transmission 
· For 7-symbol slot. down selection should be done in next meeting

· Alt.1:   Only support front loaded DMRS

· Alt.2 :  Support  front loaded DMRS +additional DMRS

· Alt.3 :  Configurable between Alt.1 and Alt.2

· For  14-symbol slot, down selection should be done in next meeting

· Alt.1:   Only support front loaded DMRS

· Alt.2 :  Support  front loaded DMRS +additional DMRS

· Alt.3 :  Configurable between Alt.1 and Alt.2

· Companies are encouraged to provide simulation results for additional DMRS position for mobility scenarios and the assumed number of symbols for front loaded DMRS and additional DMRS, and consider the minimum time to support fast demodulation for DM-RS pattern related design 

Working assumptions:
· For DMRS port multiplexing schemes on 2 adjacent front-loaded DMRS symbols in the time domain:

· Support DMRS configurations with two alternatives

· Time domain OCC (TD-OCC) of antenna ports is supported. In addition, for the other alternative only one of following is supported:

· Option 1A: TDM of antenna ports

· Option 1B: Time domain repetition of all antenna ports

· Notes: 

· This is for both SU-MIMO and MU-MIMO

· If  1B is chosen then whether and/or not pattern shift is used must be decided

Objected by Huawei, HiSilicon

Working assumption:

· UEs in a cell are higher layer configured with 2 DMRS configurations for the front-load DMRS for UL/DL CP-OFDM

· Front-load DMRS Configuration 1: Supports up to 8 ports

· IFDM based pattern with Comb [2] and/or [4] w cyclic shifts (CS)

· One OFDM symbol: 

· To be down selected to 1 Alt:

· Alt 1: Comb 2 + 2 CS, up to 4 ports

· Alt 2: Comb 4 + 2 CS, up to 8 ports

· Two OFDM symbols: 

· To be down selected to 2 Alts:

· Alt. 1: Comb 2 + 2 CS + TD-OCC ({1 1} and {1 -1}), up to 8 ports

· Alt. 2: Comb 2 + 4 CS + TD-OCC ({1 1}), up to 8 ports

· Alt. 3: Comb 4 + 2 CS + TD-OCC ({1 1}), up to 8 ports

· Front-load DMRS Configuration 2: Supports up to 12 ports

· FD-OCC pattern with adjacent REs in the frequency domain

· One OFDM symbol:

· To be down selected to 1 Alt:

· Alt. 1: 2-FD-OCC across adjacent REs in the frequency domain up to 6 ports

· Alt. 2: 2-FD-OCC across adjacent REs in the frequency domain up to 4 ports

· Alt. 3: 2-FD-OCC across adjacent REs in the frequency domain up to 2 ports

· Two OFDM symbols: 

· 2-FD-OCC across adjacent REs in the frequency domain + TDM up to 12 ports

· 2-FD-OCC across adjacent REs in the frequency domain + TD-OCC (both {1,1} and {1,-1}) up to 12 ports

· FFS: DMRS pattern before configuration, e.g., SIB1

Agreements:
· Confirm the following working assumption.
· Uplink PTRS for DFT-s-OFDM waveform is supported.
· Presence of PTRS for DFT-s-OFDM is UE-specifically configurable
· Multiple pattern/density of PTRS for DFT-s-OFDM is supported

· FFS: implicit or explicit signaling
· Working assumption: Support Pre-DFT PT-RS insertion for UL DFT-S-OFDM.
Agreements:
· The RBs containing PTRS can be derived from the scheduled RBs and the associated frequency density
· For a given RB, if present, one PTRS port should be mapped on one subcarrier carrying one or more DMRS ports of the associated DMRS port group
· FFS: to support different subcarriers by complementary option  
· Support non-overlapping between PTRS and CSI-RS

· FFS whether PTRS or CSI-RS should be punctured or shifted on overlapping part if PTRS and CSI-RS are collided

· Support non-overlapping between PTRS and SRS

· FFS whether PTRS or SRS should be punctured or shifted on overlapping part if PTRS and SRS are collided

· FFS: Support non-overlapping between PTRS and SS block

· FFS whether PTRS or SS block should be punctured or shifted on overlapping part if PTRS and SS block are collided

Agreements:
· For SU-MIMO, support predefined and RRC-configured association between PTRS densities and scheduled MCS/BW

· FFS: RRC configuration can override the predefined association 

· Table 1 in R1-1709521 to represent association between PTRS time density and scheduled MCS
· Table 2 in R1-1709521 to represent association between PTRS frequency density and scheduled BW

· Note: The number of rows in Table 1 and 2 can be reduced if the densities are down-selected

· FFS: UE to suggest MCS/BW thresholds in Table 1 and 2

· FFS: complementary DCI signaling 
· For CP-OFDM and the tables on next page, the time-densities (TD) of PTRS include every 4th symbol, every 2nd symbol, and every symbol, while the frequency-densities (FD) of PTRS include occupying one subcarrier (not necessarily in all REs, depending on the time density) in [every RB], every 2nd RB, every 4th RB, [every 8th RB, and every 16th RB]

· The time density of PTRS is expected to increase with increasing the scheduled MCS (except for those reserved MCSs).

· The frequency density of PTRS is expected to decrease with increasing the scheduled BW (i.e., the number of scheduled RBs)
· FFS: frequency localized mapping
· FFS: The frequency density of PTRS is expected to increase with increasing the scheduled MCS
· For a UE, the configured PTRS ports are FDMed

· FFS: TDM
· Support association between one PTRS port and one DMRS port per DMRS port group

· FFS: Configurable or fixed association

· FFS: Signalling methods, e.g., RRC, MAC-CE, DCI

· FFS: Support association between one or multiple PTRS ports and multiple DMRS ports per DMRS port group

· Study the benefits of configuring the number of PTRS ports for a UE, based on UE capability or UE report on

· Panels/TXRUs sharing a common oscillator or not, and/or

· Maximum number of independent oscillators at this UE, and/or

· Whether phase errors measured on PTRS ports are same or different

Agreements:
· For CP-OFDM,

· For SU-MIMO, dynamic presence of PTRS is determined by allocated MCS, BW, and subcarrier spacing

· FFS: For MU-MIMO case
· For SU-MIMO, time pattern of PTRS is determined by allocated MCS, and subcarrier spacing

· FFS: For MU-MIMO case

Agreements:
· ZC based sequences shall be used for NR SRS sequence design
Conclusion:
· Regarding SRS sequence design, companies are encouraged to perform evaluations considering:

· Alt-1 SRS sequence generation is not a function of allocated PRB position

· Alt-2 SRS sequence generation is a function of allocated PRB position

· Aim to conclude next meeting
Agreements:
· Support switching between partial bands for SRS transmissions in a CC

· At least when an UE is not capable of simultaneous transmission in partial bands in a CC 

· Consider RF retuning requirement for partial band switching

· Note: definition of partial band is equivalent to “bandwidth part” definition in wider bandwidth operation agenda item

Agreements:
· NR supports configuration of an X-port SRS resource spanning N adjacent OFDM symbols within the same slot where

· N = 1, 2, 4 at least
Conclusion:

· Send an LS to RAN4 regarding the following:

· RAN1 is discussing the possibility of enabling SRS hopping within a slot. For an X-port SRS resource spanning N adjacent OFDM symbols within the same slot, all X ports may be sounded as frequently as up to each of the N symbols in a different portion of the band. In addition to other aspects that need to be investigated in RAN1, RAN1 is also wondering UE RF implementation aspects that may place constraints on the design (e.g., total SRS hopping bandwidth) of the hopping pattern, e.g., required time for frequency re-tuning (if re-tuning needed) or transient period if re-tuning is not needed. Note that RAN1 also made an agreement as follows (Mattias to copy previous agreements on SRS switching across bandwidth parts)

· Draft LS by Mattias (Ericsson) R1-1709819, which is endorsed. Final LS approved in R1-1709836
Agreements:
· When UE beam correspondence is not hold, 

· NR supports a UL RS indication for a configured SRS resource, where UE transmits the SRS using the beam used for transmitting the indicated UL RS
· The UL RS indication can be SRI (SRS resource indicator), at least
· FFS: The indication via MAC CE and/or DCI

Agreements:
· When UE beam correspondence holds,

· NR supports the indication for a configured SRS resource, where the transmission of the SRS resource is performed with the same spatial filtering as the one used for the reception of the indicated DL RS

· The indication can be based on CSI-RS resource, 

· FFS: signaling details (e.g., a low overhead mechanism, reciprocal QCL (if supported))
· FFS: The indication via MAC CE and/or DCI

· NR supports a UL RS indication for a configured SRS resource, where UE transmits the SRS using the beam used for transmitting the indicated UL RS

· The UL RS indication can be SRI (SRS resource indicator), at least

· FFS: The indication via MAC CE and/or DCI

Agreements:
· For the purposes of DL/UL CSI acquisition and beam management

· A UE can be configured with K >= 1 SRS resources where

· A given X-port SRS resource spans N = 1,2, or 4 adjacent symbols within a slot where all X ports are mapped to each symbol of the resource

· FFS whether or not support N adjacent sub-time-units

· FFS whether or not to additionally support non-adjacent symbols/sub-time-units

· FFS whether to not to additionally N>4

· FFS the details for transmission of SRS (e.g., w.r.t., beams, etc.) within the N symbols/sub-time-units

· FFS whether or not/how to support antenna switching using SRS

· A given SRS resource can be configured as aperiodic, periodic, or semi-persistent, where

· Periodic: The resource is configured with a slot-level periodicity and slot-offset

· Semi-persistent: The resource is configured with a slot-level periodicity and slot-offset

· Multiple SRS resources can be activated/deactivated with a single message

· FFS: Activation/deactivation details

· Aperiodic: The resource is configured without a slot-level periodicity and slot offset

· Multiple SRS resources can be triggered with a single message

· Note: For periodic/semi-persistent, different resources may have different periodicities and/or slot offsets

· FFS the location(s) of SRS symbol(s) within a slot

· FFS: Configuration details including grouping of SRS resources to allow low signaling overhead for indicating allocated SRS resources

Agreements:
· Support SRS sequence ID to generate SRS sequences where SRS sequence ID is UE specifically configured using
· RRC

· FFS: UE specific ID (example: C-RNTI) which can be overwritten by RRC signaling

· FFS: for combination of RRC and DCI

· Root(s) of Zadoff-Chu based sequence(s) of an SRS sequence is at least a function of SRS sequence ID
· FFS on details of the function, 
· Examples: 
· The function is parameterized only by SRS sequence ID
· The function is parameterized by SRS sequence ID, length of SRS sequence, SRS sequence scheduled time

· The function is a random number generator, intended for sequence hopping, with a SRS sequence ID as a random seed

· The function is parameterized by SRS sequence ID, scheduled time and frequency location of the SRS sequence

· FFS: sub-time-units for SRS (if supported),  SRS sequence generation details, e.g., block wise sequence generation and concatenation (one/multiple roots), long sequence based designs (one root), etc.

Conclusion:

· RAN1 considers a generic term “spatial Rx parameters” and defers to RAN4 performance testing the exact interpretation of “spatial Rx parameters”.

· The following interpretation alternatives for “spatial Rx parameters” can be further considered by RAN4:

· One or more of: AoA, Dominant AoA, average AoA, Power Angular Spectrum (PAS) of AoA, average AoD, PAS of AoD, transmit/receive channel correlation, transmit/receive beamforming, spatial channel correlation etc.

·  Prepare an LS – Mihai (Nokia) R1-1709822, endorsed by updating the 3rd paragraph with the above agreements, final LS agreed in R1-1709837
Conclusion:

· FFS For CSI-RS RSRP determination, CSI-RS RSRP is measured per CSI-RS port

· FFS reporting per CSI-RS port or not (if not per CSI-RS port, detailed reporting approaches)

· FFS impact due to sub-time-unit CSI-RS

Agreements:
· PDSCH DMRS ports in a PDSCH DMRS group per [bundled PRB] in CC are implicitly assumed QCLed w.r.t average gain, delay spread, Doppler spread, Doppler shift, and average delay parameters, spatial Rx parameters). 
· PTRS port and PDSCH DMRS port can be assumed QCL 
· w.r.t average gain, delay spread, Doppler spread, Doppler shift, and average delay parameters, spatial Rx parameters (e.g. PTRS and PDSCH DMRS sharing the same beam)

· w.r.t Doppler spread, Doppler shift  (e.g. PTRS and PDSCH DMRS sharing the same RF chain)

· FFS impact due to configurable association between PTRS port and PDSCH DM-RS port (if supported)

· CSI-RS ports within a CSI-RS resource have at least two types of QCL assumptions
· QCL w.r.t average gain, delay spread, Doppler spread, Doppler shift, and average delay parameters, spatial Rx parameters
· Not QCL’ed (e.g. for beam selection based on beamformed CSI-RS codebook)
· FFS whether some parameters can still be QCL’ed
Agreements:
· Fine/time frequency tracking RS (TRS) structure may include burst structure and TRS structure inside a burst
· Whether the term “TRS” appear in specifications is FFS
· RS(s) can be the existing ones, revision of the existing ones, or new ones

· The parameters for burst structure are at least

· X: the length of TRS burst in terms of number of slots
· Y: the TRS burst periodicity in terms of number of slots
· TRS supports a single port

· FFS: Other numbers of TRS ports, resources, etc
· TRS has an equal RE spacing in frequency domain within a TRS bandwidth
· FFS: Whether multiple values are supported
· Note that more than one equal RE spacing can be considered
· FFS on TRS configuration details
Conclusions:

· All proponents are recommended to evaluate TRS until the next meeting

· Evaluation assumptions for TRS

· The parameters for TRS structure inside a burst are least

· Sf: TRS subcarrier spacing
· St: TRS symbol spacing within a slot
· N: Number of OFDM symbols per TRS within a slot
· B: TRS bandwidth in terms of number of RBs
· The different slots in a TRS burst may have different TRS parameters (N,B, Sf , St )  (FFS)
· FFS: TRS may have a repetition or staggered structure in time domain within a slot

· FFS: Whether symbol spacing is equal or non-equal within slot

· Note that pages 6 – 9 in R1-1706940 are candidate parameters for evaluations

· Note that other candidate parameters are not precluded
R1-1709832 was agreed.



	Scheduling/HARQ aspects

	Agreements:
· CCE = 6 REGs (confirm Working Assumption)

· One of following is configured for REG-to-CCE mapping for a 1-symbol CORESET:

· Opt.1: No interleaving – 6 REGs for a given CCE are grouped to form a REG bundle and all REGs for a given CCE are consecutive

· CCE(s) of one PDCCH is/are also consecutive

· FFS: Whether the UE can assume the same precoder across multiple REG bundles

· Opt.2: Interleaving – [2 or 3 or 6] REGs for a given CCE are grouped to form a REG bundle and REG bundles are interleaved in the CORESET

· FFS: Whether the UE can assume the same precoder across multiple REG bundles

· FFS: down selection among {2}, {3}, {2,3}, {2,6}, {3,6}, {2,3,6}
· Note: UE can assume the same precoder within a REG bundle

· For REG-to-CCE mapping for a CORESET with more than 1-symbol;

· REG bundle is defined in time and frequency-domain

· At least support following:

· Time-first mapping where one of the following is configured

· Support REG bundle in time-domain being equal to the CORESET semi-statically configured time duration

· Opt.1: Non interleaving - 6 REGs for a given CCE are grouped to form a REG bundle and all REGs for a given CCE are time and frequency localized

· FFS: Whether the UE can assume the same precoder across multiple REG bundles

· Opt.2: Interleaving – [2 or 3 or 6] REGs for a given CCE are grouped to form a REG bundle and REG bundles are interleaved in the CORESET

· FFS: Whether the UE can assume the same precoder across multiple REG bundles

· FFS: time-domain precoder-cycling

· Support REG bundle in time-domain being equal to 1 symbol, or;

· Support following:

· REG-to-CCE mapping is exactly same as the case where a CORESET with 1 symbol

· A PDCCH candidate can be mapped across OFDM symbols

Agreements:
· In time domain, a CORESET can be configured with one or a set of contiguous OFDM symbols

·  The configuration can indicate the starting OFDM symbol and time duration

· A CORESET is configured with only one CCE-to-REG mapping

Working assumptions:
· For a time-duration of a CORESET:

· Support 1-3 OFDM symbol as time duration for a CORESET on the NR carrier with less than or equal to X PRBs
· Support 1-2 OFDM symbol as time duration for a CORESET on the NR carrier with wider than X PRBs
· FFS: X values

· FFS: Other time duration

· FFS: Relationship of a first PDSCH DMRS symbol with one or more symbols of a CORESET for slot-based scheduling
· FFS: restriction in the certain conditions

Agreements:
· Confirm working assumption:

· One-port transmit diversity scheme with REG bundling per CCE is used for NR-PDCCH

· FFS: DMRS RE overhead for the REG transmitting DMRS is 1/3

· FFS on DMRS pattern

Agreements:
· The SFI transmitted in a group-common PDCCH can indicate the slot format related information for one or more slots
· The slot format related information informs the UEs of the number of slots and the slot format(s) related information of those slots
· FFS: how to interpret the SFI when the UE is configured with multiple bandwidth parts
· FFS: details for UE behaviour
· FFS: A UE may be configured to monitor for at most one group-common PDCCH carrying slot format related information (SFI) in a slot
Agreements:
· Regarding to the periodicity that included in the higher layer signalling for the semi-static assignment of DL/UL transmission direction for NR, at least the following values are supported:

· [Roughly 0.125ms, roughly 0.25ms,] 0.5ms, 1ms, 2ms, 5ms, 10ms;

· Each periodicity is supported for particular SCS(s)/slot duration(s)

· FFS: details
Agreements:
· In ‘Slot format related information’, ‘other’ is at least:

· ‘Unknown’

· UE shall not assume anything for the symbol with ‘Unknown’ by this information

· FFS: UE behavior when the UE receives the information for the symbol from SFI and broadcast DCI and/or UE-specific DCI and/or semi-static signaling/configuration

· FFS: ‘Empty’

· UEs can use this resource for interference measurement

· UE may assume there is no transmission
· Email discussion until the next meeting – Tony (CATT)

· Left-over FFSs regarding SFI including:

· FFS: ‘Empty’

· FFS: UE behavior when the UE receives the information for the symbol from SFI and broadcast DCI and/or UE-specific DCI and/or semi-static signaling/configuration
· Contents

· What should be informed?

· Structure
· CCE re-use or completely reuse PDCCH?

· Type

· Depending on contents, different group-common PDCCH?

· UE behaviour

· Search space

· Relation with common search space?

Agreements:
· For 2-symbol NR-PUCCH

· option 1-1 is supported for sending UCI with up to 2 bits.
· Note that sequence hopping is not precluded for option 1-1

· FFS method for sending UCI with more than 2 bits

· option 2 is not supported.

· Note: The functionality of option 2 can be achieved by two 1-symbol short PUCCHs transmitted on one slot in TDM manner (as already agreed in RAN1 #88bis meeting) and therefore it is considered as not necessary to introduce option 2.
Agreements:
· For 1-symbol NR-PUCCH with more than 2 bits based on the agreed Option 1,

· DM-RS overhead of 1/3 is supported

· FFS on other values for DM-RS overhead, if necessary

· FFS on detailed DM-RS pattern

Agreements:
· For 2-symbol NR-PUCCH, frequency hopping is supported at least for localized (contiguous) PRB allocation in each symbol

· FFS for distributed (non-contiguous) PRB allocation

Agreements:
· All proponents are recommended to have evaluations for 1-symbol NR-PUCCH until the next meeting
· Simulation assumptions for 1-symbol NR-PUCCH with 1 or 2 bit(s) UCI payload

· System bandwidth = 20Mhz

· Subcarrier spacing =  {15Khz, 60Khz}

· TDL-A or TDL-C channel with delay spread = {30nS, 300nS, 1000nS}

· # UE Tx =1, # eNB Rx =2

· # UCI bits = {1,2}

· Number of RB = {1 RB, 2 contiguous RBs, 2 dis-contiguous RBs} 

· Carrier frequency = 4Ghz

· Number of UEs = {1}

· For option 1: evaluate both UCI based on repetition coding and UCI with modulated sequence.  

· Practical channel estimation and ideal noise estimation

· Note: design target for 1-symbol PUCCH with 1 or 2 bits is a separate discussion.
· Design of 1-symbol short-PUCCH for UCI of 1 or 2 bits should consider tradeoff among PAPR, A-to-N, N-to-A, and DTX-to-ACK performances, and UE multiplexing capacity.
Agreements:
· Long duration NR-PUCCH for up to 2 bits in a given slot is composed as the followings:

· HARQ ACK by BPSK or QPSK modulation is repeated in time domain and multiplied with sequence(s)

· FFS: pi/2 BPSK usage
· Two states SR is based on on-off-keying

· Time domain OCC can be applied over multiple UCI/DMRS symbols per frequency hop
Agreements:
· NR supports following long-PUCCH:
· One PUCCH format for UCI with up to 2 bits with high multiplexing capacity

· One PUCCH format for UCI with large payload with no multiplexing capacity

· FFS: One PUCCH format for UCI with moderate payload with some multiplexing capacity

· Note: this could be a variation of one of the former PUCCH formats.

· Email discussion for collecting companies views on the following until the next meeting – Sorour (Ericsson):

· Detailed long-PUCCH structure(s) for a given slot taking into account various number (4 – 14) of OFDM symbols and multiple PUCCH formats, and various number of UCI bits, especially regarding to:

· DMRS location(s)

· Frequency-hopping boundary(ies) in time-domain
Agreements:
· Study whether to support frequency re-tuning within a slot for PUSCH or for PUCCH in the Rel.15 NR.

· More specifically, investigate the impact of frequency-hopping for PUSCH or for PUCCH for a given slot, i.e., intra-slot hopping, within a certain bandwidth or across bandwidths

· The certain bandwidth is maximum UE transmission bandwidth capability.
Agreements:
· Confirm that UCI piggyback on PUSCH is supported for both DFT-s-OFDM waveform and CP-OFDM waveform.
· FFS: Whether common UCI piggyback rule for different waveforms.

Conclusions:

· Continue further study of UCI piggyback of following options:

· Opt.1: For all types of UCI, UL data is rate-matched.

· FFS: the case where UE missed the DL assignment.

· Opt.2: For all types of UCI, UL data is punctured.

· Opt.3: At least for UCI other than HARQ-ACK, UL data is rate-matched, while for HARQ-ACK, UL data is punctured.

· FFS: handling of large HARQ-ACK payload

Agreements:
· In frequency-domain, for PDSCH and for PUSCH with CP-OFDM waveform, starting point is at least LTE DL RA type 0.

· Working assumption: In frequency-domain, for PUSCH with DFT-s-OFDM waveform, only contiguous resource allocation is supported in Rel. 15.

· In frequency-domain, NR allows to schedule a PDSCH and PUSCH at least with CP-OFDM waveform with large resource allocation and small resource allocation in dynamic manner.

· E.g., scheduling a slot with full or almost full bandwidth and scheduling next slot with one or a few RBs.

Agreements:
· For DFT-s-OFDM based NR-PUSCH transmission, contiguous RB allocation with/without frequency hopping are supported
· At least intra-slot frequency hopping is supported for 14 symbol slot case
· FFS on detailed resource allocation

· FFS on detailed frequency hopping for PUSCH

Conclusions:

· All proponents are encouraged to bring-up detailed mechanisms to support UL data transmission without UL grant
· Email discussion about UL data transmission without UL grant until 9th June – Daesung (LGE)

Agreements:
· If network configures, UL data transmission without UL grant can be performed after semi-static resource configuration in RRC without L1 signalling 
· If network configures, L1 signaling for activation/deactivation and/or modification on parameters for UL data transmission without UL grant can be applied
· RAN1 is discussing whether the mechanism to distinguish UL SPS and UL data transmission without UL grant is necessary.

R1-1709805 was agreed

Conclusions:
· “semi-static resource configuration in RRC” agreed by R1-1709537 includes UE-specific semi-static configuration for RS.

Agreements:
· A set of reference parameters is used for the purpose of soft buffer dimensioning

· A reference set of parameters includes at least DL HARQ RTT [Y ms] and data rate(s) of X Gbps 

· FFS: values of X and Y
· FFS: other conditions
· This does not imply UE has to have a HARQ-ACK timing based on the reference HARQ RTT

· FFS: how different UE categories are defined

· LBRM is taken into account

· Maximum number of HARQ processes per carrier supported in NR is 8 or 16 

· This is at least for the single numerology case and a slot-level scheduling and single-TRxP transmission

· FFS: down-selection of 8 or 16

· FFS: soft-buffer handling

· FFS: the value may be different depending on a certain condition (e.g., subcarrier spacing) 

Agreements:
· All Rel. 15 UE supports minimum value of K0 equal to 0, i.e., DL assignment and the scheduled DL data are in the same slot. 

Agreements:
· For downlink data transmission with CBG based (re)transmission,
· The number of CBG HARQ ACK bits for a TB is at least equal to the number of CBGs indicated or implied for transmission
· FFS whether or not the UE transmits HARQ ACK bits for CBGs not indicated or implied for transmission
· FFS “indicated or implied” is realized by RRC, MAC, L1 signalling, or implicitly derived
· FFS HARQ ACK feedback on one channel for the case of multiple TBs
· FFS for fallback 
Agreements:
· For DL CBG-based (re)transmission,
· Following information can be configured to be included in the same DCI:
· Which CBG(s) is/are (re)transmitted.
· Which CBG(s) is/are handled differently for soft-buffer/HARQ combining.
· FFS: whether/how UE behavior is specified, e.g., part/whole of soft-buffer of indicated CBG(s) is flushed.
· FFS: timing of CBG-based (re)transmission.
· For preemption indication;
· When configured, the indication tells the UE(s) which DL physical resources has been preempted.
· The preemption indication is transmitted using a PDCCH.
· The preemption indication is not included in the DCI that schedules the (re)transmission of the data transmission.
· FFS: the granularity of the time and/or frequency resources.
· FFS: what DCI is used.
· FFS: timing of the preemption indication.
Agreements:
· For grouping CB(s) into CBG(s), following is adopted.

· With indicated number of CBGs, the number of CBs in a CBG changes according to TBS.

· FFS for the case of re-transmission or the case when the number of CBs is smaller than the indicated number of CBG 
· FFS “indicated” is realized by RRC, MAC, L1 signalling

Agreements:
· At least following is supported.
· For a given number of CBGs for a given TB, the number of CBs per CBG should be as uniform as possible.

· The difference of CB number per CBG between any two CBGs is either 0 or 1.

· FFS on the detailed rule for the CB grouping.

· Study further benefit and realization of non-uniform CB distribution across CBGs.

Agreements:
· Support cross-carrier scheduling for aggregated carriers with the same and different numerology. 
· FFS: the timing relationship between DCI and the corresponding PDSCH/PUSCH
· FFS: impact on the maximum number of HARQ processes

· FFS: potential restrictions (e.g., on combination of different numerology)

· Support joint UCI feedback for aggregated carriers with the same or different numerology. 
· FFS: the timing relationship between PDSCH and the corresponding HARQ-ACK 
· FFS: impact on maximum number of HARQ process 
· FFS: potential restrictions (e.g., on combination of different numerology)
· Support SRS fast switching among N uplink carriers
· The number of M uplink carriers supported by the UE for simultaneous transmission can be smaller than N
· Note: M can be 1 or larger depending on UE capability
· FFS: potential restrictions (e.g., on combination of different numerology, on combination of different frequency bands)
· Support one PUCCH in one cell group for NR DC/CA
· FFS: The carrier for PUCCH transmission can be configured within one cell group
· FFS: potential restrictions (e.g., on combination of different numerology, on combination of different frequency bands)


	Channel coding

	Keeth (Nokia) will provide work plan to the RAN1 reflector until 26th May of channel coding
Agreement: 

· If bit-level interleaving is applied, it should be limited to each code block individually

Next steps: 

· Evaluation of bit-level interleaving and decision on its adoption will take place in the channel coding session. 
· If adopted, decide the location of bit-level interleaving relative to circular buffer. 

Agreement: 

· FFS: how CB sizes are determined within a TB

· One of the following approaches will be selected at June Adhoc for determining the Z values of code blocks within a TB:

· Alt 1. Same value of Z 
· Alt 2. At most two different values of Z for a given TB
Working Assumption:

· The number of redundancy versions is at least 4

· FFS whether 8, 16 RVs should be available

Conclusion: 

· The maximum supported effective code rate for DL and UL transport blocks will be determined after selecting the code. 

Agreement: 

· The selection of base graph design is narrowed down to Alts 1a and 2 from RAN1#88bis

Agreement:  

· For base graph #1:

· The dimensions of the base matrix are 68 columns, 46 rows (to support R=1/3)

· Seven 46x68 base matrices are identified as the set of candidates:
· Provided in the excel file R1_1709751.xlsx in R1-1709751 as Candidates A to G.
· By constructive email discussion until Thursday 1st June – Keeth (Nokia), agree (from the set of candidates or a merged solution), for evaluation and downselection until June adhoc:

· a single 46x68 base matrix, 

· the set of shift sizes

· For base graph #2:

· By constructive email discussion until Monday 12th June – Keeth (Nokia), agree a single base matrix for Alt 1a and a single base matrix for Alt 2, for evaluation and downselection until June adhoc
· Kbmax = 10 
· Design supports Kmax2 = 

· Working assumption 2560 

· 3840 can be considered further if significant benefit is shown

· The dimensions of the base matrix are 42x52

· Evaluations are to be performed up to Kmax2; primary focus for code selection is performance for K up to around 1024

Open points to be concluded at June adhoc: 

· Selection between Alt 1a and Alt 2
· All coefficients and shift sizes to generate the final parity check matrices

Agreement:

· 1st version of set of Alt2 BG2 candidates are those sent to RAN1 by 31st May 11pm PST
· Final version of set of Alt2 BG2 candidates should be provided by 5th June 11pm PST
· Note that additional candidates can be included that were not in the first version
Summary of deadlines and process:
NxAlt2BG2 (31st May) -> 1xBG1 (1st June) 


-> 1xAlt1aBG2 (12th June)





-> NxAlt2BG2’ (5th June) -> 1xAlt2BG2’ (12th June)

Agreement: 

· For DL: 

· J’ = 3 or 6, to be downselected at June adhoc

· J’’ = 0

· At least some of the J + J’ bits are appended

· FFS until June adhoc:

· how the J + J’ bits are obtained 

· If J’=6, working assumption that at least some of the J + J’ bits are distributed (including to support early termination in the code construction) (Consideration of J’=6 proposals without distributed J+J’ bits are not precluded.)
· If J’=3, FFS until June adhoc whether some of the J + J’ bits are distributed (including to support early termination in the code construction)

· Consideration of distribution of bits shall consider complexity versus benefit and comparison to implementable purely implementation based methods for early termination
Email discussion until Thursday 1st June to align calculation methods for latency and complexity with early termination – Zukang (Huawei). 

Companies are requested to provide proposed schemes for evaluation by Thursday 8th June. 

Agreement: 

· Working assumption (1) that a single fixed sequence is provided for information and frozen bit selection for each mother code size

· FFS until June adhoc whether an additional fixed sequence per mother code size is beneficial for:

· 16QAM vs other modulations

· UL vs DL

· FFS until June adhoc the impact of channel interleaving on the possible need for multiple sequences

· A set of fixed sequences for different mother code sizes are derived from a single sequence for a single reference mother code size 
· The single reference mother code size is either: 
· the largest mother code size, max(Nmax,UCI, 512), or
· 64
· To be decided in June adhoc 
· If the working assumption (1) above is modified such that there is more than one sequence for the largest mother code size, additional set(s) of sequences may be derived for the other mother code sizes. 
· When selecting the sequences, take into account at least the known CCE sizes and if possible typical payloads 
Terminology for use in RAN1 from now on:

· Puncturing refers to non-transmission of coded bits such that the non-transmitted bits are unknown at the receiver and the corresponding LLRs can be set to zero.

· Shortening involves setting input bits to a known value, and non-transmission of coded bits corresponding to those input bits, such that the corresponding LLRs can be set to a large value at the receiver.

Working Assumption is confirmed: 
· Maximum code size, Nmax=2n, at the output of Polar encoding for Uplink Control Information (UCI) is:
· Nmax,UCI = 1024 for uplink control information
Agreement:

After segmentation (if any):
· K is the number of information bits (including CRC if one is attached)
· M is the number of coded bits for transmission
· NDM  is the smallest power of 2 that is >=M
· NM  is 
· NDM /2     if    M < β* NDM /2 and K/M < Rrepthr,   1<=β<2  (exact value FFS; it is not precluded that β is a function of NDM)
· Otherwise, NDM         
· FFS the value of Rrepthr;  Rrepthr = 0 not precluded
· NR is the smallest power of 2 that is >= K/Rmin
· Rmin is the supported minimum coding rate, 
· ~1/12<=Rmin<=~1/5, FFS the exact value 
· Nmax is the maximum supported mother code size 
· The mother code size N is determined as min(NM, NR, Nmax)
· Repetition is applied when   M > N
· Puncturing or shortening is applied when M < N    
· Puncturing for lower code rates, e.g. in cases where code rate <= Rpsthr, and/or other condition(s) 
· Shortening for higher code rates, e.g. in cases where code rate > Rpsthr, and/or other condition(s)
· Details FFS
Agreement:

· Polar coding is adopted for NR-PBCH

· Using same polar code construction as for the control channel

· Nmax = 512
· Working assumption that the data, including time index if carried by NR-PBCH excluding DMRS, is transmitted explicitly


· Can be revisited if significant benefit is shown from partial implicit transmission of time index if allowed by the polar code design
R1-1709721 38.802CRxxxx with correction of “base graph” -> “base matrix” on cover sheet, and with latest CR cover sheet. 

Change consequences if not approved to “Terminology is not consistent”. 

Agreed in R1-1709722 38.912 CRxxxx with latest CR cover sheet. 



	Duplexing

	Agreements:

· Companies are encouraged to provide more details on and to further evaluate enablers for CLI management using an existing RS covering UE-to-UE interference 

· Details for the enablers, including:

· detailed configurations (RS time/frequency positions, periodicity, # of ports, bandwidth, etc.)

· detailed reporting 

· performance metrics

· long-term and/or short-term

· timing offset considerations

· overhead

· whether or not to identify the aggressor(s)

· whether or not to use the same framework as in MIMO (if so, how)

· Aim to make a decision whether or not to support CLI management using an existing RS covering UE-to-UE interference in the next RAN1 meeting and if so, the details

· Companies are encouraged to provide more details on and to further evaluate enablers for CLI management using an existing RS covering TRP-to-TRP interference 
Conclusion:

· Study further whether or not at least the following information is provided among gNBs via backhaul signaling: 

· Configurations of reference signal for CLI management, which is transmitted from gNBs

· FFS Details

· Also the connection with TRP-to-TRP measurement



	Wider bandwidth operations

	Agreements:
· Confirm the WA of RAN1#88bis.

· Each bandwidth part is associated with a specific numerology (sub-carrier spacing, CP type)

· FFS: slot duration indication if RAN1 decides to not to downselect between 7 symbol and 14 symbols for NR slot duration

· UE expects at least one DL bandwidth part and one UL bandwidth part being active among the set of configured bandwidth parts for a given time instant.

· A UE is only assumed to receive/transmit within active DL/UL bandwidth part(s) using the associated numerology

· At least PDSCH and/or PDCCH for DL and PUCCH and/or PUSCH for UL

· FFS: down selection of combinations

· FFS if multiple bandwidth parts with same or different numerologies can be active for a UE simultaneously 

· It does not imply that it is required for UE to support different numerologies at the same instance.

· FFS: TB to bandwidth part mapping

· The active DL/UL bandwidth part is not assumed to span a frequency range larger than the DL/UL bandwidth capability of the UE in a component carrier.

· Specify necessary mechanism to enable UE RF retuning for bandwidth part switching

Agreements:
· Support single and multiple SS block transmissions in wideband CC in the frequency domain
· For non CA UE with a smaller BW capability and potentially for  CA UE, the measurement gap for RRM measurement and potentially other purposes (e.g., path loss measurement for UL power control) using SS block is supported (if it is agreed that there is no SS block in the active BW part(s))

· UE can be informed of the presence/parameters of the SS block(s) and parameters necessary for RRM measurement 
· FFS: via either RMSI, other system information, or RRC signaling

· FFS: number of SS blocks in wideband
· FFS: number of SS blocks for RRM measurement

· FFS: Details of measurement configuration
Agreements:
· The maximum bandwidth for CORESET for RMSI scheduling and NR-PDSCH carrying RMSI should be equal to or smaller than a certain DL bandwidth of NR that all UE can support in each frequency range

· At least, for one RACH preamble format ,the bandwidth should be equal to or smaller than a certain UL bandwidth of NR that all UE can support in each frequency range

· This implies there could be other RACH preamble format with larger bandwidth than a certain bandwidth of NR that all UE can support 

Agreements:
· For frequency location of CORESET for RMSI scheduling and NR-PDSCH for RMSI, RAN1 will select one or more alternative(s) from followings in the next meeting
· Alt. 1: CORESET for RMSI scheduling and NR-PDSCH for RMSI are confined within the BW of one NR-PBCH

· Alt. 2: CORESET for RMSI scheduling is confined within the BW of one NR-PBCH and NR-PDSCH for RMSI is not confined within the BW of one NR-PBCH

· Alt. 3: CORESET for RMSI scheduling and NR-PDSCH for RMSI are not confined within the BW of one NR-PBCH

Agreements:
· Same PRB grid structure for a given numerology is assumed for narrow band UEs, CA UEs and wideband UEs within a wideband NR carrier
· FFS: PRB indexing
Agreements:
· In case of one active DL BWP for a given time instant, 

· Configuration of a DL bandwidth part includes at least one CORESET.
· A UE can assume that PDSCH and corresponding PDCCH (PDCCH carrying scheduling assignment for the PDSCH) are transmitted within the same BWP if PDSCH transmission starts no later than K symbols after the end of the PDCCH transmission.

· In case of PDSCH transmission starting more than K symbols after the end of the corresponding PDCCH, PDCCH and PDSCH may be transmitted in different BWPs

· FFS: Value of K (may depend on numerology, possibly reported UE retuning time, etc) 
· For the indication of active DL/UL bandwidth part(s) to a UE, the following options are considered (including combinations thereof)
· Option #1: DCI (explicitly and/or implicitly) 
· Option #2: MAC CE
· Option #3: Time pattern (e.g. DRX like)
· Details FFS
Agreements:
· The set of RBG size includes at least 2, [3,] 4, [6,] 8, 16
· FFS: necessity of other RBG sizes
· RBG size may or may not depend on the number of symbols for data
· For determining RBG size, the following options are considered

· Opt. 1: RBG size is determined by the NW channel BW

· FFS: Necessity of signaling

· Opt. 2: RBG size is determined by BW for the configured BW part

· FFS: Necessity of signaling
· FFS: Multiple configured BW parts
· Opt. 3: RBG size is configured by NW
· FFS: Set of configurable RBG sizes may depend on frequency range

· Opt. 4: RBG size is determined by DCI
· FFS: Signaling details


	NR-LTE co-existence

	Agreements:

· For NR NSA for a UE, NR supports the case that when the UE is configured with multiple UL carriers on different frequencies (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency), the UE operates on only one of the carriers at a given time among a pair of LTE and NR carriers
· FFS whether or not there is specification impact
· If there is RAN1 specification impact, aim to minimize the specification impact for NR
· Note: this feature by itself is not intended to have any LTE RAN1 specification impact 
· Note: the other case of allowing simultaneous operation on two or more UL carriers is already agreed to be supported
Agreements:

· Specify mechanisms for supporting supplementary Uplink frequency 
· Note: SUL herein refers to the case when there is only UL resource for a carrier from NR perspective
· Use SUL as complimentary access link (including from random access point of view) to NR TDD and to NR FDD, where the UE may select PRACH resources either in the NR TDD/FDD uplink frequency or the SUL frequency. 
· Note: The SUL frequency can be a frequency shared with LTE UL(at least for the case when NR spectrum is below 6 Ghz).
· Minimize impact to NR physical layer design to enable this co-existence

· Note: whether or not UE has to support simultaneous transmission on uplink frequencies is a separate discussion
· Sent LS accommodating above agreement to RAN2 and RAN4 – Xiaodong (CMCC)
R1-1709843 was agreed
Agreements:
· For NR standalone operation for a UE, 
· NR supports that the UE is allowed to transmit on UL carriers on different frequency ranges but the UE has the capability to only transmit on one of the carriers at a given time in the following case:
· case of SRS carrier switching with at least one of the frequency ranges agreed for LTE-NR UL sharing by RAN4 (e.g. refer to R4-1704411)



	UL power control

	Agreements:
· From RAN1 perspective, it is feasible to have power sharing mechanism for LTE-NR dual connectivity at least for <6GHz

· FFS: power sharing mechanism

· RAN1 will continue discussing the power sharing mechanism, including potential RAN1 specification impact 

· Applicability of power sharing mechanism for NR in particular bands, e.g., greater than 24GHz, should be discussed in RAN4

· Send back a LS to RAN4 with the above statements – Ryosuke (DCM)
R1-1709790 was agreed
Agreements:

· Support beam specific pathloss for ULPC

Agreements:

· The following DL RS can be used for PL calculation for UL PC 

· If the power offset between SSS and DM-RS for PBCH is known by the UE, both SSS and DM-RS for PBCH of SS block

· If the power offset between SSS and DM-RS for PBCH is not known by the UE, SSS only of SS block

· CSI-RS;

· FFS: the applicable case for above DL RSs; if both are used, whether/how to combine/handle the measurement



	Other

	Agreements:
· Confirm work assumption : LTE scaled extended CP is supported at least for NR 60kHz SCS in Rel-15
· UL and DL can be configured separately with different CP types
· When a UE is configured with 60kHz ECP for a downlink bandwidth part
· The UE monitors UE-specific PDCCH with ECP
· The UE assumes ECP is used for PDSCH and associated DMRS scheduled by UE-specific PDCCH DCI with ECP
· When a UE is configured with 60kHz ECP for a uplink bandwidth part
· The UE assumes  ECP is used for PUSCH and associated DMRS scheduled by UE-specific PDCCH DCI 
· The UE transmits PUCCH with ECP 
· FFS whether and how UE measure and report the delay spread for downlink channel



Outgoing LS is listed below.
· R1-1709789
LS on NR-PBCH content
· R1-1709581
Response LS on CSI-RS for beam management and RRM measurements
· R1-1709705
Reply LS on in-sync/out-of-sync indication for RLF
· R1-1709836
LS related to SRS hopping
· R1-1709837
LS related to quasi co-location assumptions
· R1-1709805
LS on UL data transmission without UL grant for NR
· R1-1709843
LS on the support of supplementary uplink in NR
· R1-1709790
[DRAFT] LS on power sharing mechanism between LTE and NR
Email discussions after the meeting are listed below.
· [89-15] NR-PBCH alternative

· [89-16] NR-PRACH preamble format

· [89-17] NR CSI framework

· [89-18] R1-1709848      Proposals on work plan for scheduling/HARQ aspects

· [89-19] UE-specific DCI fields for NR

· [89-20] Group-common PDCCH for NR

· [89-21] Long-PUCCH for NR

· [89-22] UL data transmission without UL grant for NR

· [89-23] Work plan for NR channel coding

· [89-24] LDPC code base graph #1 for NR

· [89-25] LDPC code base graph #2 for NR

· [89-26] Polar code for NR

· [89-27] Polar code proposal for NR
RAN2
New Radio Access was discussed:


for three and a half days at RAN2 #97bis in Spokane, USA and


for three and a half days at RAN2 #98 in Hangzhou, China.

Summary of discussions:

823 and 1110 contributions were submitted to RAN2 NR ad-hoc and #97, respectively.
Set-up for Stage-2/3 TSs:
Drafting rules for TS 38.300 were agreed as follows:
1.
Use 36.300 structure as basis for 38.300 - this does not preclude adjustments whenever needed.

2.
38.300 should still be the one specification providing an overview of the radio system by describing all aspects affecting radio protocols (i.e. 38.300 should include overviews of L1, CN functional split, security, 5GC interfaces…).

3.
RAN2 preference not to capture network interfaces procedures (equivalent to 36.300 subclause 19) in 38.300. Pending RAN3 decision to capture in one of their specifications.

4.
Confirm that 38.300 will describe both NG-RAN and NR and aspects common to NR and E-UTRA (e.g. QoS).

5.
For E-UTRA connected to 5GC will be mainly described 3x.300 with appropriate pointers to the other stage 2.

When LTE baseline to be used for NR was discussed, RAN2 agreed their understanding that emergency call will be supported for NR.
Version 0.3.0 of TS 38.300 was endorsed as current status of the work in R2-1705994.

Version 0.1.0 of TS 37.340 was endorsed as current status of the work in R2-1704898.

On RRC specification methodology encompassing ASN.1, the following guidelines were agreed:

1.
Do not use tabular in NR RRC.
2.
No UE requirements for network error cases are specified.

3.
Exact ASN.1 field/message/IE names are used in procedural text.

4.
NR RRC should support modular structure. Exact modules to be used are FFS.

5.
Need codes defined for NR RRC should be clearer and unambiguous. (More discussion needed on when modules are used).
5a.
Add need codes for Specified, Maintain, Release. FFS whether we also have None or the None behaviour is default
6.
Graceful release of optional fields shall be supported in NR RRC (More discussion needed on details).

7.
Extension mechanisms should be as simple as possible in NR RRC (preferably simpler than in LTE).

8.
The UE capability design should be improved compared to LTE, especially w.r.t. Extensions.

9.
The spare value handling for any UL messages is made clear.
10.
LTE information structuring should be taken as the solid baseline for NR RRC. Deviations should only be introduced after careful analysis.


Objective 1:
Minimal duplication, in particular for ASN.1.


Objective 2:
Compactness, simplicity and extensibility.


Objective 3:
Structuring of information according to generic protocol functions.

11.
RAN2 can discuss potential enhancements for the extension of size critical messages (i.e. mainly SIBs & UE capabilities).

12.
The use of need codes should be clarified to ensure consistent usage, in particular:


a)
Need codes should reflect the action performed upon receiving a message with the field absent (rather than the action when the field is not configured)

b)
Need codes should distinguish one-shot and regular configuration parameters e.g. by introducing an additional need code.
13.
Define procedural text for NR UE capabilities in a dedicated section (i.e. “UE capability transfer”) separate from “Other” - section.
14.
Define ASN.1 elements for UE capabilities in a dedicated section (i.e. “UE capability information elements”) separate from “Other Information elements” - section.
The following guidelines were FFS:
1.
Procedures and ASN.1 shall be separated into different sections.
2.
Automatic ASN.1 syntax checking of CRs should be supported by NR RRC (more discussion needed on detail of how this is achieved).

3.
The UE requirements in specification should be clear.

4.
NOTEs (except NOTEs in tables) never specify normative behaviour (as per TR 21.801).

5.
Procedural text should be improved for different UE types.

6.
Obvious actions or text should be avoided.

7.
Consider whether we need critical extensions for all RRC messages.

8.
NR RRC specifications should employ hyperlinking.
9.
Whether the UE capability ASN.1 and procedural text could be moved to TS38.306.
In particular for NSA, the followings were agreed:
1.
In NSA (for option 3, option 4, 7), MN RRC is used for MN connection control such as connection establishment and release, MN handovers for the UE.

2.
In NSA (for option 3, option 4, 7), RRC parameters to configure NR PHY, NR MAC, NR RLC and NR PDPC are captured in the NR RRC specification.
FFS: whether the SCG configuration from the SN will be an RRCConnectionReconfiguration or a new message (e.g. named “SCGConfigurationCommand”). Can be considered when we have a better idea of the content of the messages.
FFS: How to capture procedures for bearer configurations so that those are not split among different specifications.
On intermediate ASN.1 freeze for NSA, the followings were agreed:
1.
Until December, maintain one draft 38.331 specification (containing both SA and NSA parts). Editor's notes will be used to identify which parts are related to SA and which to NSA.
2.
In the 38.331 spec to be approved in December plenary, standalone aspects should be removed or commented out. However, at least top level titles can be kept.
FFS: Whether the SA material is removed for commented our, or something else.
3.
From December 2017 to June 2018, details of standalone NR are kept in the running CR to 38.331 (based on NSA specification) and incorporated to the specification after the CR is approved in June 2018 plenary. Running CR will need to be updated based on March 2018 spec.

4.
LTE ASN.1 is also frozen in March 2018 but including only components needed for EN-DC. (We need to find a way to identify which parts of ASN.1 are frozen and which are not)
FFS: Whether a similar approach should be taken for any of the other specs (e.g. MAC).
On ASN.1 modularity, a single module should be used for NR Rel-15 RRC containing both NSA and SA RRC (unless some problem is found).
Version 0.0.3 of TS 38.331 was endorsed as the first baseline in R2-1705815.
On MAC drafting rules, the followings were agreed:

1.
To use the terminologies PTAG/STAG, instead of pTAG/sTAG.

2.
RAN2 will describe only the UE MAC entities.

3.
To confirm that DCCH can be carried by SCG. The number of DCCH should be one (i.e. SRB3).

4.
Random access triggering events are specified in stage 2.

5.
drx-RetransmissionTimers are separately configured for DL and UL (as in LTE).

6.
Short DRX cycle is optional (as in LTE).

Version 0.0.3 of TS 38.321 was endorsed in R2-1704475.
On RLC, version 0.0.2 of TS 38.322 was endorsed in R2-1705513.
On PDCP, the following drafting guidelines were agreed:

1.
NR PDCP aims at defining a single procedure for reception for a AM and UM, as well as DRB and SRB (will be concluded in stage 3 discussions).

2.
NR PDCP procedures are based on COUNT instead of SN, which is determined in the beginning of the procedure. All NR PDCP state variables are based on COUNT.

3.
Adopt modulo operation for arithmetic operation.
4.
On DL data receiver operation, COUNT value determination is specified using modulo operation.
Version 0.0.5 of TS 38.323 was endorsed in R2-1704076.
The TS skeleton for SDAP was endorsed in R2-1702612.

Stage-2 aspects on U-plane (common to NSA and SA):

RAN2 extensively discussed whether two types of split bearers (MCG split and SCG split) can be unified from specification viewpoints and agreed to aim to do so for LTE-NR DC (option 3/4/7 family). There was no final decision in the last quarter and so RAN2 agreed to aim to make a decision at the June Ad-hoc meeting.
On the supported combinations and changes for bearer types, the followings were agreed:
1.
The following combinations of bearer types cannot be configured simultaneously in LTE-NR DC simultaneously for user plane DRBs:

-
MCG split bearer and SCG split bearer;

-
MCG split bearer and SCG bearer (same as LTE DC).

2.
LTE-NR DC should support at least following bearer type change options.


-
MCG bearer to/from MCG split bearer;


-
MCG bearer to/from SCG bearer;


-
MCG bearer to MCG bearer;


-
SCG bearer to SCG bearer;


-
MCG split bearer to MCG split bearer.

3.
LTE-NR DC should not support the direct bearer type change between MCG split bearer and SCG bearer.

4.
LTE-NR DC should support the one step bearer type change between MCG bearer to/from SCG split bearer.

5.
LTE-NR DC shall support the bearer type change between SCG bearer and SCG split bearer.

6.
LTE-NR DC should support the bearer type change between SCG split bearer and SCG split bearer.

FFS: Whether LTE-NR DC shall support the direct type change between MCG split bearer to/from SCG split bearer.

On packet duplication, the followings were agreed:
1.
RRC configures PDCP for duplication and the radio protocols of the UE with separate RLC entities and logical channels to handle duplicates (referred to as “legs”).
2.
Only one additional leg is configured for PDCP duplicates.

3.
The original PDCP PDU and the corresponding duplicate shall not be transmitted on the same transport block.

4.
PDCP duplication solution for CA requires only one MAC entity.

5.
Logical channel mapping restrictions need to be introduced to handle duplicates in within one MAC entity (CA).

6.
UL PDCP duplication is configurable per DRB and, for NR-NR DC case, per SRB.

7.
RAN2 will attempt to define at least one mechanism to start/stop PDCP duplication more quickly and with less signalling overhead compared to RRC reconfiguration.

8.
MAC CE approach will be used for control of UL duplication. Optimisations to reliability of the MAC CE will not be introduced for this mechanism. No optimisations or additional interactions between network nodes are introduced for this mechanism.

9.
Duplication on a single carrier will not be supported.

10.
RC configured mapping of the 2 duplicate LCHs to different carriers will be supported (One carrier cannot have both of the duplicate LCHs mapped to it).

11.
Duplicated PDCP PDUs are submitted to two different RLC entities.

On mixed numerologies, the following was agreed:
1.
Mixed numerologies on a single carrier are only supported in connected mode. Idle mode and Inactive mode procedures (at least minimum system information broadcast and paging) use the default numerology per carrier frequency.
FFS: Whether initial access (i.e. random access in idle mode) is always on the default numerology or can use other numerologies.

The other stage-2 level agreements are listed as below:
1.
In NR, SRBs (except SRB0) should be always mapped on RLC AM.
2.
In NR, DRB can be mapped on either RLC AM or RLC UM.

3.
RoHC will remain in PDCP.

4.
RAN2 will not consider concatenation in PDCP or SDAP further in Rel-15.

5.
RAN2 will not look at TCP optimisations further in Rel-15.
6.
In NR, minimum SI, other SI (when broadcast), paging signalling and SRB0 is mapped on RLC TM.
Stage-2 aspects on C-plane (common to NSA and SA):
On C-plane procedures for all MR-DC options or specific to particular options, the followings were agreed:
1.
The master node could initiate the intra-secondary node change for the following purposes: bearer type change, security key update, inter-MeNB handover without secondary node change.

2.
On receiving the request for SN change, the master accepts/rejects (e.g. taking into account available information, network connectivity, etc) whether to carry out the requested inter-secondary nodes change (i.e. different Xx interface). The master may select a different target node in different frequency for the SN change based on the NR inter-frequency measurement maintained by master itself;

2a.
MN can also trigger an inter-frequency the SN node change without any request from the SN.

3.
Final RRC message for the inter-SN change will be generated from master node.

4.
SN does not provide the NR measurement results to the MN.

5.
Secondary Node Addition is used when there is no SN configured and is only initiated by the MN.

6.
The recipient node of SN Release cannot reject the request.

7.
Intra-SN mobility can trigger a SN modification request by the SN to MN.

8.
For LTE-NR DC, MN handover can happen without SN node change.

9.
The MN should be involved in the SN cell change without PDCP change at least in the case where the UE capability coordination is required due to SN cell reconfiguration. (e.g. NR SCell change may require UE capability coordination)

10.
When both MCG and SCG reconfiguration is required due to coordination, the SCG reconfiguration message must be encapsulated in an MCG RRC message that also carries the corresponding MCG reconfiguration that ensures that the combined configuration is valid.

11.
UE uses a joint success failure for messages in an encapsulating MN RRC message.

12.
A failure of the MN RRC messages, including one encapsulating SN RRC message with or without any MN reconfiguration fields triggers a re-establishment procedure.

13.
Each SN RRC message should have its own RRC response message even when the SCG request message is encapsulated in an MCG RRC message. SCG response message is forwarded over Xx to SN.
14.
For MCG reconfiguration containing a SCG reconfiguration, UE sends a MN RRC response message that encapsulates the SN RRC response message.
15.
For all MR-DC options:

a)
SN decides the PSCell.


b)
For SCG cell addition case MN provides measurements to SN (for deciding PSCell).


c)
RRC inter node messages (outside of the UE configuration that is exchanged) are used for UE capability coordination related fields.


FFS whether we have a concept of source and target, and if so whether SN/MN is considered as source/target for MR-DC.

d)
MN can initiate UE capability re-negotiation (as SN can do).
16.
For all MR-DC options, the SCG release message transmitted over SCG SRB will not be supported.

17.
For all MR-DC options, when SCG is released the network should have means to change the bearers back to MCG bearers, or move bearers to another SCG.

18.
For MR DC, it is allowed that all DRBs are configured in SCG (i.e. no DRBs configured in MCG) (assuming that a DRB was previously established in MCG.

On MCG/SCG SRB, the followings were agreed:
1.
Split SCG SRB for LTE/NR dual connectivity will not be supported in Rel-15.
2.
SCG SRB can be configured based on network decision.

3.
Addition of SCG SRB is decided by SN.
FFS: Whether the MN can request establishment of SCG SRB.
4.
SCG SRB configuration is provided by NR RRC from SN.

5.
NR RRC complete messages and measurement reports are mapped to the same SRB as the message initiating the procedure.
FFS: Whether there are any exceptional cases for the complete messages.

FFS: Whether explicit configuration is also supported for measurement reports.
6.
All LTE RRC messages are mapped to MCG SRB.

7.
EN-DC can only be configured after security activation on LTE.

8.
EN-DC is only supported when there is a DRB mapped over the SCG.

9.
When SCG is released, everything is released including the SRB and DRB configuration.
10.
SCG SRB is of higher scheduling priority than all DRBs.

11.
UE processes messages received on SCG SRB one message at a time in the order received at the RRC. (i.e. same rules as in LTE).

12.
There is no requirement on the UE to perform any reordering of RRC messages between MCG SRB and SCG SRB.
FFS: What terminology will be used to describe the SCG SRB.
13.
The following RRC messages can be sent via the SRB in the SCG.

-
RRCConnectionReconfiguration and RRCConnectionReconfigurationComplete.


-
MeasurementReport
14.
For LTE-NR tight interworking where LTE is the MN with SCG SRB configured, only one SRB is required on the SN side, and only for messages corresponding to SRB1.
FFS: If anything additional is needed for SN failure cases.
15.
Duplicate detection and discard functionalities for SRBs should be introduced in LTE PDCP to support duplication via split SRB in LTE-NR tight interworking scenarios where LTE is the MN.

16.
Split SRB is supported for both SRB1 and SRB2. (Split SRB is not supported for SRB0).
17.
Split SRB should be decided and configured by MN in SeNB addition and/or Modification procedure, with SN configuration part provided by SN. (RAN3 can discuss whether there are cases where the SN may need to reject the split SRB configuration)

18.
For MCG split SRB, in downlink, selection of transmission path depends on network implementation.

For EN-DC and NG EN-DC, the followings were also agreed:
1.
SCG SRB is modelled as one of the NR SRBs defined in 38.331.
2.
SCG SRB uses NR-DCCH logical channel type.

3.
A UE can be configured with both split MCG SRB and SCG SRB simultaneously.

4.
SCG SRB and the SCG leg of split SRB1/2 will be independently configured.

5.
SCG-SRB establishment and release can be done at SCG addition and SN change.

6.
SCG-SRB reconfiguration can be done at SCG modification procedure.

7.
RRC PDUs on SCG-SRB are ciphered using NR PDCP.

8.
RRC PDUs on SCG-SRB are integrity protected using NR PDCP.

9.
Security keys for SCG-SRB are derived from S-KgNB.

10.
Security is always activated for a SCG SRB.

11.
SCG RRC message sent via LTE MCG SRB is protected by LTE MCG SRB security, NR security is not used for this message.

12.
When SgNB decides to add SCG, the SgNB selects cipheringAlgorithm and integrityProtAlgorithm for SCG SRB and includes them in NR RRC Container (SCG Configuration).

13.
The default scheduling priorities of MCG split SRB1 and SCG SRB are same.

For DRB ID assignments, the followings were agreed:
1.
For MR-DC the DRB ID is uniquely assigned for one UE (independent of whether it is MCG or SCG DRB).

2.
For EN-DC, MeNB assigns DRB ID.

For SCG/MCG failure handling, the followings were agreed:
1.
If radio link failure is detected for MCG, UE initiates RRC connection re-establishment procedure with the PCell.

2.
If radio link failure is detected for SCG, UE suspends all SCG radio bearers (including SCG split bearers) and SCG transmissions for split radio bearers, and reports SCG failure information to MN.

3.
In LTE-NR DC, following SgNB failure cases need to be supported:

-
SgNB RLF;


-
SgNB change failure;


-
exceeding the maximum uplink transmission timing difference (if EN-DC supports the synchronised operation case which is RAN1 decision);

-
SgNB configuration failure (only for message on SCG SRB);

-
SgNB RRC integrity check failure;
4.
In LTE-NR DC, the UE shall report the SCGFailureInformation to the MeNB instead of triggering the reestablishment upon SgNB failure.

5.
Upon SgNB failures, UE shall:

-
Suspend all SCG DRBs and suspend SCG transmission for MCG split DRBs, and SCG split DRBs;

-
Suspend direct SCG SRB and SCG transmission for MCG split SRB;

-
Reset SCG-MAC.


-
Send the SCGFailureInformation message to the MeNB with corresponding cause values.
6.
Working assumption (SCG integrity protection failure case is to be confirmed after SA3 response) : At SCG failure (all cases) only the SCG part of MCG/SCG split bearers should be suspended. (Already agreed for the SCG bearer and the SCG SRB).

On measurement coordination between MN and SN, the followings were agree:
1.
At least, the total number of measured carriers across LTE and NR needs to be coordinated between MN and SN so that it does not go beyond the UE capability.

2.
If MN and SN both configure a measurement object on the same carrier frequency then the measurement objects need to be configured consistently.

3.
For MCG and SCG, measurements (objects/ID/reportConfigs) can be configured independently by LTE RRC (inter-RAT measurement on NR) and NR RRC (intra-NR measurements on serving and non-serving frequencies). (noting that for the objects will be configured consistently as described by agreement 2)

On SI change for NSA, the followings were agreed:
1.
The changes of system information in NR SCG can be provided for the UE by dedicated RRC signalling via LTE MCG SRB or NR SCG SRB, when UE is configured with an SCG SRB.

2.
No need to introduce on-demand SI for NSA scenario for LTE-NR IWK.

3.
For LTE-NR DC option 3, where MCG is comprised of LTE cell(s) and SCG is comprised of NR cell(s), upon change of the relevant system information of a configured NR SCell, network releases and subsequently adds the concerned NR SCell, which can be done with a single RRCConnectionReconfiguration message.

3a.
The procedure can be used via MCG SRB or SCG SRB.

On UE capability coordination between MN and SN, the followings were agreed:
1.
NR Capability is defined as the UE capability container for NR to include all NR specific capabilities required for the standalone operation.
1a.
The capabilities for CA/DC within NR are reported, if supported, in the NR Capability.

2.
The eNB/gNB should be able to retrieve NR Capability, LTE/NR-Capability (if agreed) and LTE-Capability depending on the NSA/SA operations.

3.
In case of LTE-NR DC/MC, the master node should be able to forward LTE/NR-Capability (if agreed) and the secondary RAT specific capability (NR-Capability or EUTRA-Capability) to the secondary node within “SCG-ConfigInfo” (The IE name for LTE-NR DC/MC is TBD).

4.
In EN-DC and NG EN-DC, for each LTE BC in the UE capabilities at least the possible NR frequency bands that can operate with this LTE BC should be visible to the LTE MN.

On security aspects, the followings were agreed:
1.
RAN2 preference is that the security capabilities are transferred in NAS (as for LTE today) regardless of whether only existing algorithms are used or if new algorithms are introduced for NR (and LTE).
2.
Adopt similar principle for KeNB and S-KeNB handling as for DC in LTE. As a baseline the S-KeNB should be changed when the KeNB is changed.

3.
For mobility scenarios in LTE-NR tight interworking that involve only a change of the SCG (i.e. no PCell handover and hence no K-eNB change), S-KeNB key refresh is not required if the PDCP anchor point of the SN is not changed.
Stage-2 aspects on mobility with or without RRC involvement (common to NSA and SA):
On handover mechanisms encompassing SN mobility, the followings were agreed:
1.
For intra NR mobility, when “Lossless HO”, that is lossless, in sequence without duplication to upper layers, can be accomplished by the target using the same DRB configuration and QoS flow to DRB mapping as the source.
FFS: Whether anything more is needed in Rel-15 to support flow remapping at handover. Will be concluded after flow remapping not at handover is concluded.
2.
HO with full configuration shall be supported;
3.
2 handling of handover for AM mode;

-
LTE-like handover;


-
No Key change, Data Recovery, RLC re-establishment.
4.
2 handling of handover for UM mode;

-
LTE-like handover;


-
No Key change, RLC re-established.
5.
 2 handling of handover for SRB.

-
LTE-like handover;


-
No Key change, RLC re-established.
6.
Stage 3 to progress on the PDCP SN size for NR-PDCP and then revisit this issue when the PDCP SN size for NR is finalised.

7.
Handover command can contain at least cell identity of the target cell and RACH configuration(s) associated to the beams of the target cell. RACH configuration(s) can include configuration for contention-free random access.

7a.
UE selects a suitable beam from all beams of the target cell.

7b.
UE performs CBRA on the UE's selected beam if CFRA resources are not provided for the UE's selected beam.

8.
RAN2 will progress the basic HO mechanism for NR (not including LTE Rel-14-like mobility enhancements) and when stable we can discuss potential optimisations to target close to 0ms or 0ms interruption.

9.
RAN2 will progress handover with 0ms interruption with dual tx/rx targeting to define a single solution. Discussion of this can start when basic DC operation is more stable.

10.
RAN2 will progress the basic HO mechanism for NR and when stable we can discuss whether to support conditional handover and discuss other potential optimisations.

On RLM/RLF, the followings were agreed:
1.
For connected mode, UE declares RLF upon timer expiry due to DL OOS detection, random access procedure failure detection, and RLC failure detection.
FFS: whether maximum ARQ retransmission is only criteria for  RLC failure (needs to be discussed in common UP/CP session).
2.
In NR RLM procedure, physical layer performs out of sync / in sync indication and RRC declares RLF.

3.
For RLF purposes, RAN2 preference is that the in sync / out of sync indication should be a per cell indication, and we aim for a single procedure for both multi-beam and single beam operation.

On mobility without RRC involvement, the followings were agreed:
1.
RRC/RRM shall not be required to know which beam is actually being used for transmission at a certain time. And the “beam switch procedure” in “Zero/Minimum RRC involvement” should be transparent to RRC/RRM.

2.
For the purpose of Zero/Minimum RRC involvement mobility, a the CSI-RS configuration should be at least configurable to UE by dedicated signalling (does not preclude this CSI-RS configuration being used for other purposes).

3.
UL SRS or measurements reported from UE on the DL reference signal, or other information known to the network, can be used in the maintenance of CSI-RS configuration.
FFS: Whether CSI-RS configuration for Zero/Minimum RRC involvement mobility and measurement reporting for maintenance of CSI-RS configuration is within RRC or MAC or L1.

On inter-RAT mobility, RAN2 confirmed that source NG RAN does not need the EPS bearer ID(s) for the inter-RAT HO procedure.
Stage-2 aspects on RAN support of NW slicing:
1.
RAN2 assumption is that MSG3 does not to deliver assistance information for AMF selection due to RRC size constraints as in LTE.
2.
RAN2 assumption is that MSG5 is the earliest message that can be used to deliver assistance information for AMF selection.

Stage-2 aspects on QoS for 5GC:

The following QoS aspects were agreed:
1.
NR/NR DC should support that different QoS flows of the same PDU session can be mapped to MgNB and SgNB.
2.
In the case of NR/NR DC where different QoS flows of the same PDU session are mapped to MgNB and SgNB then there is one SDAP entity in the MgNB and one in SgNB for that PDU session.

3.
From RAN2 perspective the existing QoS parameters, and in particular the concept of QCI/5QI to abstract QoS requirements between CN and RAN should be maintained in NR/NGC.

4.
RAN2 sees a benefit in providing a “averaging window” as new QoS parameter via N2. The RAN may use in this parameter in its scheduling decision e.g. to enforce MBR and GRB.

5.
No additional parameters are recommendation to SA2.

6.
RAN2 to ask SA2 to clarify the use and corresponding actions from CN related to the notification control to CN, if the QoS targets cannot be fulfilled in RAN.

Stage-3 aspects on MAC:
On MAC architecture, the followings were agreed:

1.
One MAC entity handles all the transport channels at least in single connectivity.

2.
In the 38.321 MAC entity is used instead of UE.

3.
One MAC entity per CG is supported.

4.
A single DL-SCH can support transmissions using different numerologies and/or TTI duration per MAC entity.

5.
A single UL-SCH can support transmissions using different numerologies and/or TTI duration per MAC entity.

6.
To support BCCH, PCCH, CCCH, DCCH and DTCH as logical channels.

7.
BCCH, PCCH, CCCH, DCCH and DTCH have the similar characteristics as LTE.

8.
The mapping between logical channels and transport channels is the same as LTE.

On MAC PDU format, the followings were agreed:
1.
MAC SDUs, MAC subheaders, and MAC PDU are byte aligned (i.e., multiple of 8 bits).

2.
MAC subheaders are placed immediately in front of the corresponding MAC SDUs, MAC CEs, or padding.  The possibility to parse the MAC PDU from the back is not precluded.

3.
MAC CEs are grouped together.

4.
UL MAC CE(s) is placed after all the MAC SDUs.  For DL the placement will be deterministic (i.e. it should not be up to the network to decide).

5.
The DL MAC CE is always placed before any MAC SDU and padding.
FFS: For UL MAC CE if we have a pointer and if it is before or after padding.

6.
MAC concatenation optimizations are not supported in Rel-15.
On MAC header fields, the followings were agreed:

1.
The E field is not present in NR MAC sub-header.
2.
F2 fields are not present in NR MAC sub-header.

3.
Variable L field size with two values will be supported.  The F field is included.  Size is FFS.

4.
The size of LCID field is 6 bits

5.
The L field is not present for the fixed-size MAC CE.

6.
The L field is present for variable-size MAC CE
7.
The L field is present for every MAC SDU. FFS if no L field is present for padding

On Random Access, the followings were agreed:

1.
The random access procedure in NR is supported at least for the following events:

a)
Initial access from RRC_IDLE;

b)
RRC Connection Re-establishment procedure;

c)
Handover;

d)
DL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised";

e)
UL data arrival during RRC_CONNECTED requiring random access procedure, e.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available;


f)
Transition from RRC_INACTIVE to RRC_CONNECTED.
2.
In NR, the random access procedure on SCell can be supported if multiple TAs are supported as in LTE.

3.
The random access procedure in NR is performed on at least PSCell upon SCG addition/modification, if instructed, or upon DL/UL data arrival during RRC_CONNECTED requiring random access procedure. The UE initiated random access procedure is only performed on PSCell for SCG as in LTE

4.
There is at most one Random Access procedure ongoing at any point in time in a MAC entity.  FFS if it is up to UE implementation which RA procedure should be stopped or if we need to have any form of prioritization.
5.
A single configuration for random access in idle mode is provided in minimum system information (pending RAN1 decision), but does not depend on the UE capabilities. This doesn’t restrict multiple configuration for different purposes (e.g. for multiple beam).   RAN2 understanding is that the numerology/physical layer configuration for each step is up to RAN1.
The following Random Access handling were also agreed, which are the same as in LTE:
1.
After transmitting the RACH preamble, UE monitors for RAR in RAR window

2.
RAR window starts at fixed duration from the end of RACH transmission occasion. The value of fixed duration is FFS and shorter than LTE.

3.
The size of RAR window is configurable 

4.
RAR reception is successful if received RAR corresponds to both the RACH preamble transmitted by UE and RACH resource in which UE has transmitted the RACH preamble

5.
As in LTE, random access procedure can be performed on PCell as well as SCell. In case of SCell (other than PSCell), only contention free random access procedure is performed. Random access procedure for SCell (other than PSCell) is only initiated by network.

6.
When performing random access procedure on the PCell while CA is configured, UE transmits the RACH preamble on PCell and receives the corresponding RAR on PCell. 

7.
When performing contention free random access procedure on the SCell while CA is configured, UE transmits the RACH preamble on SCell and receives the corresponding RAR on PCell.

8.
When performing random access procedure on the PCell or PSCell while DC is configured, UE transmits the RACH preamble and receives RAR on corresponding cell.

9.
When performing contention free random access procedure on the SCell (other than PSCell) while DC is configured, UE transmits the RACH preamble on SCell and receives the corresponding RAR on PCell for MCG and PSCell for SCG.

On Logical Channel Prioritisation, the followings were agreed:
1.
Priority, PBR concept is used in NR as a baseline.
2.
For the purpose of LCP, the MAC entity learns the TTI duration/numerology from the PHY layer.  FFS on the details of how it is signalled.

3.
Logical channel priority is configured per UE as a baseline.  FFS is anything needs to be done to done to treat logical channels differently.

4.
For LCP and to know which restrictions to use the MAC needs to be aware of more information than just TTI length (e.g. numerology). An abstraction based on index or profiles can be supported.   Exact parameters are FFS.

5.
Logical Channel Priority is configured per MAC entity per logical channel.

6.
PBR is not configured per numerology, it is per “logical channel” as in LTE.

7.
Bj is calculated per logical channel. It is up to UE implementation to ensure that Bj is updated at the right time.

8.
FFS if it is up to UE implementation how the UL grants are processed if multiple UL grants are received or some form of prioritization guidelines are specified.

On grant-free/SPS, the followings were agreed:
1.
From RAN2 point of view it would be beneficial to be able to share “SPS/grant free” UL resources amongst different UE.  Mechanism to identify the UE for collision resolution purpose may be needed.   The details can be discussed in RAN1.

2.
Like in legacy LTE, at least SPS period is configured by RRC.  FFS how frequency resources, MCS, etc., for SPS are provided to the UE depends on RAN1 discussion.

3.
UL skipping for dynamic grant should be configurable.
3a.
When the UE is configured with SPS, the UE should always skip SPS grant if there is no data to transmit, i.e., Skipping SPS grant is mandated in NR regardless of SPS periodicity.

4.
Working assumption:  Like in LTE, DRX behaviour with SPS UL should be to restart inactivity timer when UL data is transmitted, and not to restart when SPS UL grant is not used.  This behaviour depends on outcome of DRX design.

5.
LCP is performed the same regardless whether the grant is dynamic or SPS.  SPS is a “configured grant”.

6.
Implicit release of UL SPS resources is not supported.
FFS: If multiple SPS is supported for duplication or to support different numerologies
On Scheduling Request, the followings were agreed:
1.
The SR should at least distinguish the “numerology/TTI type” of the logical channel that triggered the SR (how this is done is FFS).

2.
Multiple SR configurations can be configured to the UE and which SR configuration is used depends on the LCH that triggers the SR.  The granularity of SR configuration for a logical channel is FFS.

3.
From RAN2 point of view a single bit SR with multiple SR configuration is sufficient to distinguish the “numerology/TTI length” of the logical channel that trigger the SR.  RAN2 has not identified other use cases for which multibit SR is need with sufficient support.

4.
RAN2 does not see the need to convey buffer status information.

5.
Send LS to RAN1 to indicate to RAN1 that RAN2 doesn’t see the need to support multi-bit SR.

On Buffer Status Report, the followings were agreed:
1.
The existing LTE BSR framework is used as baseline for NR BSR framework.  Further enhancements at least related to numerologies and granularity and can be further discussed.

2.
The number of LCGs will be increased up to 8.

3.
The concept of periodicBSR-timer and retx-BSRtimers are reused and are configured per MAC entity.

4.
As a baseline, the concept of logicalChannelSR-ProhibitTimer is reused in NR. It is allowed to configured infinite value for this timer.

5.
The logicalChannelSR-Mask is supported.

On HARQ, the followings were agreed:
1.
RAN2 aims to make the L1 HARQ feedback transmission scheme (PUCCH, mapped to PUSCH, timing) transparent to MAC specification.

2.
Working assumption: One HARQ entity should only serve one carrier.

3.
HARQ information shall at least include the NDI, TBS, RV, and HARQ Process ID.

4.
A UE not using DL spatial multiplexing shall expect at most one TB per HARQ process.

5.
A UE can transmit at most one TB per UL HARQ process per TTI.

6.
RAN2 aims to keep Multi-bit HARQ feedback and CBG-based retransmission transparent to the MAC for one TB.

7.
A single HARQ process supports one TB when the physical layer is not configured for downlink/uplink spatial multiplexing.

8.
A single HARQ process supports one or multiple TBs when the physical layer is configured for downlink/uplink spatial multiplexing.

9.
One HARQ entity should be supported in one carrier.

On DRX, the followings were agreed:
1.
A MAC entity can be in one DRX state (i.e. single on/off time) at any given time.  FFS if multiple configuration are supported.

2.
When MAC entity is awake it monitors “PDCCH” occasion.

3.
In NR, a DRX configuration is described by at least the following configuration parameters: an on duration time, an inactivity time, a retransmission time, short DRX cycles, long DRX cycles.

On CA activation/deactivation, the followings were agreed:

1.
Activation/deactivation is supported for NR CA.

2.
As in LTE, Activation/deactivation is controlled per CC by explicit indication and implicit mechanism for NR CA.

3.
Configuration of implicit deactivation mechanism is per CC for NR CA

Stage-3 aspects on RLC:

On SO based segmentation, the followings were agreed:
1.
As a baseline, segmentation is always enabled for RLC-AM and RLC-UM.  FFS if there are cases in which it is beneficial to disable segmentation

2.
An RLC SDU for UM and AM can be associated with only one RLC SN, i.e., the byte segments from an RLC SDU can be associated with the same RLC SN.

3.
Segmentation and re-segmentation is based on RLC SDU, i.e., SO field indicates byte position of the RLC SDU.

4.
RLC header is to be designed in following principles:

-
RLC header indicates if RLC PDU carries a complete RLC SDU or RLC SDU segments;


-
RLC header does not include SO field if RLC PDU carries a complete RLC SDU;


-
RLC header does not include SO field when the beginning of the RLC SDU is segmented;


-
RLC header includes SO field when the middle or end of the RLC SDU is segmented;


-
RLC header indicates whether the RLC PDU contains the end part of RLC SDU segment or not when the middle or end of the RLC SDU is segmented.
5.
UE shall support segmentation for all services as well as be prepared to segment for every transmission based on the given limits (parameter X in LCP) for both RLC AM and UM.   The value X is not configurable and the exact value is FFS.

6.
As in LTE, temporary negative token in LCP to skip segmentation and maximise transmission of data is adopted for NR as well.

7.
FFS if in LTE the UE could skip segmentation for one LCH when there is other data for transmission for another LCH that does not require segmentation.  This is handled by the UE implementation.

On RLC header format, the followings were agreed:
1.
NR RLC PDU and NR RLC PDU header should be byte-aligned.

2.
NR RLC PDU will not include Length Indicator (LI) field.

3.
NR RLC PDU will use 2-bits “FI-like” field to distinguish the complete RLC SDU, the first SDU segment, the middle SDU segment and the last SDU segment and SO field is needed just in the case of the middle SDU segment or the last SDU segment.

4.
NR RLC TMD PDU only consists of a Data field and does not consist of any RLC headers.
FFS: If NR RLC UMD SDU should not include SN field and only NR RLC UMD SDU segment should carry SN field.
5.
NR RLC AMD PDU includes a 1-bit D/C field, 1-bit P field.

6.
RLC status report format is byte-aligned.

7.
Introduce a new field(s) “NACK SN range” in the status report format. FFS the details of this field and how the status report is coded.
8.
The SO field should be included in the last SDU segment as well as the middle SDU segment.
9.
One SO size is supported for NR.  SO field should be able to indicate the largest PDCP PDU size we intend to support.
10.
NACK range field indicating the number of consequitively lost RLC SNs starting from and including NACK_SN. FFS: the number of bits required
11.
E3 indicates the presence of NACK range.

12.
Several NACK range fields can be included in the RLC Status PDU.

13.
The rest of the fields can follow LTE baseline
On ARQ operations, the followings were agreed:
1.
In NR, RLC TM has neither transmit nor receive window.
2.
In NR, RLC UM has no transmit window.

3.
Transmit/Receive window operation for RLC AM is performed the same as LTE.
4.
RLC AM/UM receiver does not store complete RLC SDUs, just RLC SDUs segments.

5.
As in LTE, RLC AM should support only lossless AM operation.

6.
As a baseline, RLF is triggered based on RLC max number of retransmission reached for single leg.

7.
RLC polling mechanisms are the same as in the LTE.   No additional enhancements are needed.

On RLC UM operations, the followings were agreed:
1.
If a segment is detected to be missing, then all stored segments associated to the RLC SDU can be discarded.  FFS how a missing segment is detected if a timer mechanism is used (e.g T-reassembly).

2.
Duplicate detection functionality is kept as a baseline. FFS if duplicate detection can be removed.

3.
RLC UM receive window operation is maintained similar to LTE.  If duplicate detection is removed from RLC UM then the need for the window will depend on the mechanism use to discard.
4.
Duplicate detection in RLC UM is not necessary.
Stage-3 aspects on PDCP:

On UL split bearer operations, the followings were agreed:
1.
A configurable threshold approach is used to determine if the UE should transmit on one more than one link.   As a baseline, the buffer status is used as a threshold.  FFS if other thresholds like data rates or delay can be considered.
2.
If below a threshold the UE transmits on one link.  When above the threshold enhancements can be considered to allow for pre-processing and link performance.

On PDCP PDU format, the followings were agreed:
1.
The D/C field is not present in the PDCP data PDU format for SRB.

2.
The D/C field is present in the PDCP data PDU format for DRB.

3.
The P field is not present in the PDCP data PDU format for SRB and as a baseline for DRB as well.

4.
The D/C field is present in all PDCP control PDUs.

5.
The PDU type field is present in all PDCP control PDUs.

6.
The PDU type field is 3 bits.

7.
RAN2 assumes that out-of-order/duplicated reception of ROHC feedback is not an issue to be resolved to RAN2.  

8.
Out-of-order/duplicated reception of PDCP status report is not an issue to be resolved in RAN2.

9.
As a baseline, PDCP SN number will not be added to the PDCP Control PDUs

10.
12 and 18 bit PDCP SN is used for NR

The other PDCP related agreements are listed as below:
1.
Some PDCP recovery mechanism based of PDCP status report is supported at least for the handover case and DC.  FFS if there are other cases in which this may be performed.
2.
NR should support jumbo frame (9KB). FFS if NR UE can support super jumbo frame (65KB) and is optional.

3.
PDCP reordering should always enabled for SRBs.

4.
PDCP duplicate discarding should be done at least when duplication is enabled for SRBs/DRBs(s).

5.
A unified re-ordering schemes is used for DRB(s)/SRB(s) and UM and AM, with LTE as baseline.

6.
It is desirable to disable PDCP reordering.  FFS how to signal it.

7.
Use First Missing COUNT (FMC) instead of FMS in the PDCP Status Report.

8.
PDCP SDU is discarded upon the expiry of PDCP discard timer.

9.
PDCP SDU is discarded when successful delivery is confirmed by PDCP status report.

10.
As a baseline no specification impacts are needed to handle ROHC operation.
11.
The need to disable reordering and how is postponed until receive window operation is completed.

Stage-3 aspects on SDAP:

The followings were agreed on SDAP:
1.
New AS layer PDU is PDCP SDU.

2.
AS layer header is byte-aligned.

3.
DL packets over Uu are not marked with “Flow ID” at least for cases where UL AS reflective mapping and NAS reflective QoS is not configured for DRB.

4.
AS layer header includes the UL “Flow ID” depending on network configuration.

5.
The QoS flow ID is presence once the AS reflective QoS is active.  FFS whether it is always present.

6.
gNB should be informed when NAS layer reflective QoS is activated (e.g. can be used).  It is FFS how we handle NAS reflective QoS and dependent on how/when it will be provided.

7.
RAN2 will support a mode in which SDAP header is not present and is configured per DRB.  If configured, FFS how the different fields are handled.

Stage-3 aspects on RRC:

The baseline RRC procedures are agreed as follows:
	
	NSA NR
	SA NR

	Specific functionalities and procedures
	- RRC connection control:
- In case of LTE NR-DC, including:

- Establishment/release of SCG SRB;

- SCG split bearer handling;

- Security for SCG SRB.
	- Broadcast of system information:

- Including NAS common information;

- Information applicable for UEs in RRC_IDLE/ RRC_CONNECTED

- Including PWS notification

- RRC connection control

- Paging(including RAN/CN initiated paging);

- Initial security activation

- Establishment/ suspension / resumption /release of RRC connection 

- RRC connection mobility

- In case of NR-NR DC, cell management including e.g. master node related handling, e.g. bearer type management, SCG management, etc.

- Recovery from radio link failure;


- FFS:
QoS control including QoS flow based management;

- FFS:  Slicing related handling

- FFS on the support of SCG SRB for intra NR DC;

	Common functionalities and procedures
	- Broadcast of system information:

- Including SFN broadcasting;

- RRC connection control

- In case of Intra/Inter RAT DC, IE level for cell management including 

- Change of PSCell, addition/ modification/ release of SCG cell(s) and addition/modification/release of SCG TAG(s).

- DC bearer handling, e.g. SCG part bearer except SCG split bearer and SCG SRB;

- Security handling for SCG part DRBs;

- Radio configuration control including e.g. assignment/modification of ARQ/HARQ/DRX

- In case of CA, cell management including e.g. change of PCell, addition/ modification/ release of SCell(s) and addition/modification/release of STAG(s);

- Measurement configuration and reporting

- Establishment/ modification/ release of measurements

- Setup and release of measurement gaps;

- Measurement reporting;

- Generic protocol error handling;


RAN2 agreed to aim to limit the number of RRC messages i.e. avoid introducing several messages with similar content/ similar procedural handling (details can be discusses when more progress has been made on the individual procedures).

With regards to on-demand SI provisioning, the followings were agreed:

1.
For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request.
2.
If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1.

3.
If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is not included in minimum SI then SI request is included in MSG3.
FFS: Error handing in case SI is not received.

FFS: Whether the request delivered in MSG 3 can be used for unicast delivery or for delivery of SI by dedicated signalling after a transition into connected, or other options.
4.
For MSG1 based SI request, the minimum granularity of requested SI is one SI message (a set of SIBs as in LTE).

5.
For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.

6.
On demand SI request will maximise commonality with the RACH procedure.
7.
Network sends an acknowledgement in MSG2 to the UE’s SI request sent in Msg1.
FFS: Network sends an acknowledgement in MSG4 to the UE’s SI request sent in Msg3.
8.
Only progress on the two agreed approaches for delivering on-demand system information (via dedicated signalling to RRC_CONNECTED UEs; via SI-Message broadcast to RRC_IDLE and RRC_INACTIVE UEs) and refrain from introducing additional solution variants.

9.
There will be at least a value tag and area ID.

-
Value tag is associated to each SIB.


-
Value tag can be valid in only one cell or when combined with an area ID to be valid in more than one cell.
FFS: Whether the area ID and value tag is separately signalled or as a single identifier.

FFS: Whether the area ID is associated to each SIB/ SI message or associated to a group of SIBs/ SI messages or all SIBs/ SI messages.
On cell level RRM measurements and reporting, the followings were agreed:
1.
The RRC configured beam consolidation/selection of beam quality of gNB detected beams to derive a cell quality shall be performed after the L1 filter.

2.
The L1 filter filters signal quality corresponding to gNB beams detected by the UE.

3.
The measurement model (applicable for both multi beam and single beam case) in NR shall consist of the following:


a)
L1 filtering of beam measurements


FFS: Whether there is any additional specified filtering of the beam measurements


b)
Derivation of cell quality from one or more gNB beam quality


c)
L3 filter (RRC configured) of cell quality


d)
Evaluation reporting criteria (RRC configured)

4.
Averaging is used to derive the cell quality from multiple beams (if number of beams is larger than 1). Details averaging are FFS.

5.
Serving cell quality is derived in the same way as neighbour cell quality (i.e. N best). FFS whether a UE can be configured with a different values of N for the serving cell, and for specific neighbour cells.

6.
NR UE shall not consolidate NR-SS beam measurements and CSI-RS beam measurements together to derive a cell level measurement.

7.
NR UE shall compare cell level measurements of different cells using the same type of RS(s). In another words, NR does not support comparison between NR-SS based measurement of a cell and CSI-RS based measurement of another cell.

8.
In NR, as in LTE, it should be possible to include cell quality (e.g. RSRP and/or RSRQ) in the measurement report.

9.
UE can indicate the SS block identifier (terminology to be confirmed by RAN1 LS) of x best beams where x is configurable in measurement reports triggered by the events on SS block.

FFS: Whether it is needed for all events.


FFS: How the UE can choose the best beams.


FFS: Whether quality of the beams are also reported.


FFS: Whether the same applies for CSI-RS.

10.
CSI-RS configured for RRM purpose can be used to derive a cell level quality.

11.
Events A1-A6 can be configured to use CSI-RS. Events are evaluated on the cell level quality.

12.
Previous agreements on measurement model and cell quality derivation are also applicable for CSI-RS.

13.
When the serving cell quality is above S-Measure, the UE is not required to measure the IDLR RS and CSI-RS for neighbour cells.

14.
In NR, a measurement object is corresponding to one carrier frequency.

15.
As part of the Measurement Object it is possible to configure a list of CSI-RS resource specific configurations for RRM measurement. (If this CSI-RS configuration is found to be usable for other purposes then its placement in the measurement object can be reconsidered)
16.
On combining beam measurements if N > 1, Averaging will be based on power values (i.e. not dBm values).

Working assumption: Average of up to best N of the detected beams above absolute threshold.

17.
There is an additional configurable filter per beam of the beam level measurements output from the L1 filter for the purpose of reporting beam measurement results in RRC measurement reports.
18.
There is no additional specified filter between the L1 filters and cell quality derivation function for the purposes of cell quality derivation.

19.
Same NR measurement model is applicable for measurements performed on CSI-RS or NR-SS.
20.
N (used in cell quality derivation) is configured per carrier. FFS whether a different value can be configured for NR-SS and CSI-RS and whether it can be configured per cell.
21.
SS block identifier is not included in measurement reporting triggered by CSI-RS events.

22.
SS block identifier can be included in measurement reporting triggered by event A1-A6 for measurement reporting triggered by NR-SS events.

FFS: How to select the x best beams to be included in the report.
FFS: Whether x is the same value for the triggered cell and the non-triggered cells.
23.
For SS based events, the UE report the beams in the order of quality.
24.
CSI-RS identifier can be included in measurement reporting triggered by event A1-A6 for measurement reporting triggered by CSI-RS events.

25.
For CSI-RS based events, the UE report the beams in the order of quality.
FFS: For A1-A6 events triggered by CSI-RS, the cell quality derived from NR-SS from the same cell can be included in the measurement report if available based on other measurements that have been configured.
On RRC state transitions, the followings were agreed:

1.
The RRC state transition from CONNECTED to IDLE follows one step procedure (e.g. release).

2.
The RRC state transition from CONNECTED to INACTIVE follows one step procedure.

3.
As a baseline, RRC state transition from INACTIVE to CONNECTED follows three-step procedure (e.g. request, response, complete). (3 steps from the Request message, i.e. not including any paging). Continue to discuss a 2 step procedure for the state transition if it can be used for all cases.

4.
As a baseline, network initiated RRC state transition from INACTIVE to IDLE follows INACTIVE to CONNECTED and then CONNECTED to IDLE.

For the case what the UE want to transit from inactive to connected:

1.
Initial UE RRC message from RRC_INACTIVE (e.g. MSG3) should be sent on SRB0.

2.
In case the RAN is successful in retrieving and verifying the UE context, MSG4 should be integrity protected and sent on SRB1.

3.
RAN2 aim that in case the RAN is successful in retrieving and verifying the UE context, MSG4 should be ciphered and sent on SRB1.

FFS: Whether there may be cases where message where the MSG4 cannot be ciphered.

4.
If the UE received a resume message on MSG4 on SRB1 then the UE enters RRC Connected.

4a.
If the UE received a message suspending the UE on MSG4 on SRB1 then the UE remains in RRC Inactive.

FFS: In case the RAN is not successful in retrieving or verifying the UE context, MSG4 (can be at least be a message that requests the UE to trigger a new connection) will be sent on SRB0.

FFS: Whether MSG 4 can be a reject to idle.

FFS: When the UE receives in MSG4 on SRB0 then the UE releases at least the AS security context and UE NAS layer should be informed.

On RRC_INACTIVE and RAN area configurations, the followings were agreed:
1.
Define RRC_INACTIVE as a new RRC state in NR.

2.
A UE in RRC_INACTIVE notifies the NR RAN of RAN-based location area update (RLAU) via a resume procedure when re-selecting to a cell not belonging to the configured RAN-based notification area (RNA) and periodically.

3.
AS support for PLMN selection (i.e. providing available PLMNs to NAS) for a UE in RRC_INACTIVE if SA2/CT1 confirm that PLMN selection is supported.

4.
Connection resume message will include information that can at least indicate RAN area update. Inclusion of information to enable access control is not precluded.

On paging using DRX in idle/inactive modes, the followings were agreed:

1.
Use the same paging occasion calculation mechanism for UEs in inactive as for UEs in idle.
2.
The same input derived from CN UE ID and the same calculation equation is used to calculate the paging occasion for RAN-initiated paging and CN-initiated paging.

3.
The gNB needs to know the input derived from CN UE ID to be used in the calculation and CN UE specific DRX cycle from the NG core.

4.
A UE in inactive can be configured with a UE specific RAN DRX cycle over dedicated signalling.

5.
The UE uses the shortest of the CN UE specific DRX cycle and the cell broadcasted DRX cycle and the RAN DRX cycle. All the DRX cycle values must be multiples of each other.

6.
UE specific RAN DRX cycle is released when the UE enters idle states.

7.
UE specific RAN DRX cycle is kept when the UE moves to one new cell in the RNA area in inactive state.

On Access Control, the followings were agreed:

1.
RAN2 aims that the 5G AC mechanism for a UE in RRC_IDLE is applicable to a UE in RRC_INACTIVE.

2.
RAN2 aims to define the 5G AC mechanism for a UE in RRC_CONNECTED. Details FFS.

3.
UE NAS provides the access category information to UE RRC at least for RRC_IDLE. FFS for RRC_INACTIVE.

4.
Connection Request will include some information to enable the gNB to decide whether to reject the connection request. FFS for RRC_INACTIVE.

FFS: Whether the information that is included is e.g. provided by NAS, derived from the AC, etc.

Stage-3 aspects on idle mode procedures:

The following LTE procedures were agreed to be applicable for NR.
1.
LTE procedures for MBMS, ProSe, NB-IoT, eMTC, V2X, and GSM, URTRA, CDMA2000 are not captured in NR 38.304.

2.
Parts of Inactive state procedures that are common with idle mode will be specified in NR 38.304.

3.
LTE procedures for AS support for PLMN selection is taken as a baseline in NR.

4.
The threshold for determining “high quality PLMN” should be decided by RAN4.

5.
Cell quality and frequency priority based cell selection and reselection will use LTE baseline.

6.
AS procedures for Tracking Areas in LTE can be reused in NR.

7.
Idle mode support of CSG cells are agreed after confirming with SA/RAN, LTE procedures should be taken as a baseline for NR.
FFS: Service based cell selection and reselection.

FFS: Derivation of cell quality measurement from beam measurements
For AS/NAS modelling, the followings were agreed:
1.
UE does not need to consider RATs under “RAT restrictions” as candidates for selection/reselection for suitable cells.

2.
If the best cell according to reselection rules is an intra-frequency or inter-frequency cell which is not suitable due to being part of the "forbidden area", the UE shall not consider this cell and other cells on the same frequency, as candidates for reselection for a duration.

3.
“allowed area” and “non-allowed area” is transparent to AS. NAS will handle that no access is made in the “non allowed area”. Check with SA2/CT1 that this is OK assumption for them.

4.
RAN2 assumption that the UE in RRC_INACTIVE can perform RAN paging area updates and answer to RAN paging in a "non allowed area."

Stage-3 aspects on UE capabilities:

The following drafting guidelines were agreed:
1.
TS36.306 is the baseline of TS38.306 skeleton (category related aspects can be revisited if categories are decided not to be used).

2.
Independent downlink and uplink UE category is the baseline of TS38.306 skeleton.

3.
RAN2 would assume that transport channel parameters and Total L2 buffer size would be parameters set by UE category.

4.
Capabilities independent from the field UE category are:

-
General capabilities;


-
SDAP capabilities;

-
PDCP capabilities;

-
RLC capabilities;

-
MAC capabilities;

-
PHY capabilities;

-
RF capabilities;

-
Measurement capabilities;

-
Inter-RAT capabilities;

-
Feature specific capabilities.
5.
Optional capabilities w/o UE radio access capability parameters and conditional mandatory features are captured into TS38.306 skeleton.

6.
UE capability signalling is used to inform if mandatory features implemented and tested successfully.

7.
Separate section to list the mandatory features to be signalled is introduced.
FFS: Where NSA related capabilities are captured 38.306 or 36.306
RAN3
· RAN3#95bis  (April 2017)

NG-RAN architecture

NG-C/U name is confirmed for the itf between NG-RAN and 5GCN.

TP for TS38.300

Following TPs were agreed.

· NG interface (NG-C/U protocol stack and functions) in R3-171390.
· Xn interface (Xn-C/U protocol stack and functions) in R3-171330.
· Network entity related Identities (AMF identifier, NG-RAN Cell Global Identifier, gNB Identifier, Global gNB ID, Tracking Area identity, CSG identity and Single Network Slice Selection Assistance information) in R3-171391.

· Functional split between NG-RAN and 5G-CN in R3-171392

· CN Instance selection signalling on slicing in R3-171395

· General principles and requirements, CN Instance and NW Slice Selection,  Resource Isolation and Management  and Signalling Aspects  on slicing in R3-171353

· ANR and TNL address discovery for NG RAN in R3-171336

· Roaming and Access Restrictions in R3-171398

· Mobility Management in CM-CONNECTED in R3-171399(Support of RRC_INACTIVE) and R3-171147(Handover).

All above TPs were captured in R3-171329.
QoS
TP for QoS Flow Level Parameters (TS38.413 and TS38.423) was agreed in R3-171347.

TP for PDU Session Modification procedure(TS38.413 and TS38.423) was agreed in R3-171393 and R3-171372

Realization of Network Slicing
TP for slice information exchange in Xn Setup Procedure (TS38.423) was agreed in R3-171351.

Support of Self-Organising Network (SON) functions
TP for ANR and TNL address discovery (TS38.413 and TS38.423) was agreed in R3-171337 and R3-171338

Intra NG-RAN mobility in RRC_CONNECTED (mode)
It was agreed that the LTE lossless intra-RAT handover procedures over the S1/X2 interfaces should be used as a basis for designing the lossless intra-system handover procedure for NR and LTE-5G-CN over the NG/Xn interfaces.
Intra NG-RAN mobility in RRC_INACTIVE (mode) 
Followings were agreed. 

· Context fetch between the new gNB and the old gNB should be supported over Xn.
· Data forwarding between the gNBs should be supported.
· Path switch procedure should be used to relocate the NG connection from old anchor gNB to the new gNB.
TP for some XnAP elementary procedures (TS38.423) was agreed in R3-171371

Dual Connectivity options (E-UTRA-NR DC via EPC where the E-UTRA is the master)
It was agreed that X2 interface will be enhance to achieve 3/3a/3x options i.e. X2-AP and X2 specifications between eNB and gNB for the EN-DC when eNB is the Master node and S1-C/U is also re-use for 3/3a/3x, if any impact.
List of open issues were captured in R3-171343.

CR for TS36.300 was agreed as baseline to support Option 3 families in R3-171339.

CR for TS36.425 was agreed as baseline to support Option 3 families in R3-171342.

Dual Connectivity options (E-UTRA-NR DC via 5G-CN where the E-UTRA is the master)
TP for General Principles for DC(TS38.300) was agreed in R3-171344

TP for Functions of XnAP and XnAP procedures (TS38.423) was agreed in R3-171345

TP for General and Xn user plane protocol (TS38.425) was agreed in R3-171346

High layer split option selection
It was agreed that enhancement of option 2 may support RLC PDU retransmission, if any.
It was agreed that RAN3 has decided to select Option 2 (based on centralised PDCP/RRC and decentralised RLC/MAC/PHY) for normative work in Release 15. With this selection, RAN3 agreed to work on possible enhancements to option 2, to address fast centralized retransmission of lost PDUs during the normative phase of Release 15. 
High layer functional split
Followings were agreed.

· The New interface is made of CP and UP interfaces with associated procedures.

· The name of the CU-DU interface is F1.

· CP uses SCTP/IP, other alternatives are FFS, if any

· UP uses GTP-U/UDP/IP, other alternatives are FFS, if any
· The standard should not prevent to separated CP and UP
· Termination point of the interface NG, X2, Xn and S1-U are the gNB
TP for Layer 1 specifications and Interface to management plane (TS38.401) was agreed in R3-170957

TP for F1 signalling bearer, Data link layer, IP layer and Transport layer (TS38.472) was agreed in R3-171363.

TP for Interface Management procedures and other parts (TS38.473) was agreed in R3-171364.

TP for F1 Interface user plane protocol and other parts (TS38.474) was agreed in R3-171365.

TP for General aspects, some parts of F1 user plane protocol and other parts (TS38.475) was agreed in R3-171367.
NG AP
It was agreed that RAN3 adopts Option 2 for NGAP, i.e. S1AP is maintained in TS36.413. NGAP in TS38.413 is based on TS36.413, but without the not applicable S1AP procedures/IEs/ASN.1 code.
TP for PDU session management procedures (TS38.410) was agreed in R3-171375.

TP for NGAP Procedures (TS38.410) was agreed in R3-171208.

N2/N3 termination & access agnostic core
Following was agreed as NG Principles:

· Interface is designed targeting gNB as the RAN endpoint

· Other possible nodes are assumed to support “NG terminating functionality”

· AMF is assumed to be access aware via e.g. TAI 

· Messages may include access-specific optional IEs as needed (whether these are simply added in a flat manner, or whether optional access-specific IE groups are defined is FFS).
Draft RAN3 Technical specifications
Draft TS with above agreements and editorial modification (e.g. terminology alignment) are available in following Tdocs.
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	Tdoc number

	TS38.401
	R3-171307

	TS38.410
	R3-171308

	TS38.411
	R3-171309

	TS38.412
	R3-171310

	TS38.413
	R3-171311

	TS38.414
	R3-171312

	TS38.420
	R3-171313

	TS38.421
	R3-171314

	TS38.422
	R3-171315

	TS38.423
	R3-171316

	TS38.424
	R3-171317

	TS38.425
	R3-171318

	TS38.470
	R3-171319

	TS38.471
	R3-171320

	TS38.472
	R3-171321

	TS38.473
	R3-171322

	TS38.474
	R3-171323

	TS38.475
	R3-171324


· RAN3#96 (May 2017)

Realization of Network Slicing
TP for the case that NG-RAN is unable to select an AMF using assistance information to support the selection of an AMF (TS38.300) was agreed in R3-171918

TP for Configuration of Network Slicing (TS38.413) was agreed in R3-171920.

Inclusion of the NSSAI in the PDU session resource was agreed.

Support for PWS
TP for PWS Message Transmission Function (TS38.401) was agreed in R3-171917.

Intra NG-RAN mobility in RRC_CONNECTED (mode)
TP for handover message IE (TS38.413 and TS38.423) was agreed in R3-171924 and R3-171925.

TP for adding reference of the principles for conveying roaming and access restriction info for MR DC (TS37.340) was agreed in R3-172021.

TP for roaming and access restrictions on inter-PLMN case and SCG selection (TS38.300) was agreed in R3-171926.

Intra NG-RAN mobility in RRC_INACTIVE (mode) 

TP for functions of the Xn interface protocols (Retrieve UE Context function, RAN Paging function and Data Forwarding function) (TS38.401) was agreed in R3-171927.

TP for adding some procedural texts for RAN paging and the tabular for RAN paging message.(TS38.423) was agreed in R3-171928.

TP for adding stage 3 descriptions for paging assistance information (TS38.423) was agreed in R3-171930.
It was agreed that the RAN-initiated paging functionality should be also supported when receiving the MT signalling for the UE in the RRC-INACTIVE state.

TP for RRC_Inactive mode (TS38.300) was agreed in R3-172012.
NR parts of inter-RAT mobility between NR and E-UTRA
LS to inform RAN3 understanding on this moment that there is no need for NG RAN to be aware of the EPS Bearer ID before initiating the (inter-RAT) inter-system handover preparation procedure for handover to EPS was agreed in R3-172028.
Dual Connectivity options (E-UTRA-NR DC via EPC where the E-UTRA is the master)
It was agreed to involve the Master Node directly into the resource allocation phase at the target Secondary Node.
LS to inform above agreement to RAN2 was agreed in R3-172013.
TP for EN-DC procedures (TS37.340) was agreed in R3-172014.
TP for the impact of the EN-DC on existing procedures (TS36.300) was agreed in R3-171992.
Working agreement to proceed with new procedures for option 3 was made.
TP for introducing new procedures to support interworking between LTE eNB and NR gNB (TS36.423) was agreed in R3-171993.
Dual Connectivity options (E-UTRA-NR DC via 5G-CN where the E-UTRA is the master)
LS to inform RAN3 understanding that the QoS flow concept allows different QoS types to be mapped in the same PDU session tunnel before DC is configured, then the standard should allow a scenario of simultaneous MCG flow and SCG flow, i.e., the different QoS flow are mapped to MCG flow and SCG flow when DC is configured was agreed in R3-172003.
High layer functional split
TP for fast centralized retransmission of lost PDUs (TS38.401) was agreed in R3-172029.
TP for clarifying gNB-CU/DU architecture (One cell is supported by only one gNB-DU and one gNB-DU is connected to only one gNB-CU.) (TS38.401) was agreed in R3-171996.
TP for deleting some FFS (TS38.401) was agreed in R3-171453.
TP for the functional distribution over the F1 interface (TS38.401 and TS38.470) was agreed in R3-172023.
TP for Interface Management messages and Radio Network Layer Related IEs (TS38.473) was agreed in R3-172000.
Working agreement that RRC message is transferred by F1-CP was made.
It was agreed that C-RNTI for initial UE access is allocated at the DU.
TP to capture above agreement (TS38.473) was agreed in R3-172001.
It was agreed that the mapping between QoS flows and DRB is located in CU and the granularity of bearer management over F1 should be bearer level instead of QoS flow level.

TP to capture above agreement (TS38.473) was agreed in R3-172006.
TP for TS38.300

Update of base line pCR was agreed in R3-172030.
It was agreed that the node providing NR in option 3 is “gNB”
TP for functional split of the gNB was agreed in R3-171940.
TP for TS37.340

TP for adaptation to the new endorsed terminology (e.g. “MR-DC”), clarifications for the SCG split bearer, added description for MR-DC with 5GC  of the gNB was agreed in R3-171950.
TP for TS38.401

TP for updated text and clarifying specification structure was agreed in R3-171961.
TP for editorial updates was agreed in R3-171680.
TP to indicate that the CU may be separated in control plane (CP) and user plane (UP) was agreed in R3-171963.
TP for TS 38.410/420/470
TP for general aspects (TS38.410) was agreed in R3-171964.
TP for NAS Message Transfer procedures (TS38.410) was agreed in R3-171981.
TP for general aspects and Xn interface protocol structure (TS38.420) was agreed in R3-171964.
TP for F1 interface general principles and modification of structure (TS38.470) was agreed in R3-171968.
TP for TS 38.411/421/471

TP for removing some FFS and adding the main functions of layer 1 (TS38.411) was agreed in R3-171964.
TP for editorial change (TS38.421) was agreed in R3-171972.
TP for TS 38.412/422/472

TP for terminology alignment (TS38.472) was agreed in R3-171429.
TP for initiation of SCTP association by gNB-DU (TS38.472) was agreed in R3-171435.
TP for TS 38.413

TP for terminology alignment was agreed in R3-171472.
Followings were agreed.

· RAN3 has decided the procedures/IEs/ASN.1 related to following features will not be included in TS38.413, when adopting TS36.413 as a starting point for TS38.413. 

· SRVCC

· CSFB

· LIPA/SIPTO@LN

· CSG/HeNB-GW 
· It was also agreed that rapporteur removes CSG from all new specification, if any
· CDMA

· MTC 

· CIOT

· Relay

· MBMS

· V2X/V2V

· Sidelink/Prose

· Inter RAT with UMTS/GERAN (e.g. Mobility Load Balance)

· RAN3 also decided the procedures/IEs/ASN.1 for MDT and Trace will be included in TS38.413 when adopting TS36.413 as a starting point for TS38.413, pending further SA5 decision.
TP for NG-RAN identifiers was agreed in R3-171977.
TP for UE Context Management Procedures and Context Management Messages was agreed in R3-171976.
TP for PDU Session Management Procedures was agreed in R3-171978 and R3-171979.
TP for Transport of NAS Messages Procedures and NAS Transport Messages was agreed in R3-171980.
TP for Transport of Path Switch Messages was agreed in R3-172022.
TP for TS 38.423

TP for some editorial changes was agreed in R3-171742.
TP for TS 38.473

TP for some editorial changes was agreed in R3-171783.
TP for TS 38.475

TP for some editorial changes was agreed in R3-171630.
Others
CR for a note to clarify a difference between the terminology adopted during the Study Item and the Work Item. (TS38.912) was endorsed in R3-171694.
Draft RAN3 Technical specifications
Draft CR/TS with above agreements and editorial modification (e.g. terminology alignment) are available in following Tdocs.
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	TS37.340
	R3-171961

	TS38.401
	R3-171962

	TS38.410
	R3-172019

	TS38.411
	R3-171970

	TS38.412
	R3-171824

	TS38.413
	R3-171975

	TS38.414
	R3-171514

	TS38.420
	R3-171967

	TS38.421
	R3-171973

	TS38.422
	R3-171825

	TS38.423
	R3-171983

	TS38.424
	R3-172020

	TS38.425
	R3-171743

	TS38.470
	R3-171969

	TS38.471
	R3-171443

	TS38.472
	R3-172017

	TS38.473
	R3-171984

	TS38.474
	R3-172018

	TS38.475
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RAN4
· RAN4#82bis (April 2017)
For work plan perspective

Two contributions on work plan perspective were approved in [R4-1704215, R4-1704216] where the following agreements were captured. 

· Work plan on NR in Rel-15 in  [R4-1704215]
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Figure 1: Work plan for band/band combination and frequency range specific work
· LS on required NR parameters to proceed with development of RAN4 specifications from RAN4 perspective in  [R4-1704216]
· RAN4 agreed the NR RF/RRM work plans [R4-1704215] and identified that the following parameters related to physical layer are necessary to complete the core part for NSA in December 2017 from RAN4 perspective
· End of June meeting

· RF

· Applicable UL modulation schemes for below 6 GHz and above 24 GHz

· Power control mechanism including power sharing between LTE and NR in NSA

· Whether LO returning is assumed or not to evaluate MPR
· RRM

· RAN4 needs the parameters related the reference signals to be used for RRM procedures. Based on RAN4 understanding, the parameters related to following would be needed for simulations:

· Reference signals to be used for RRM including mobility, radio link monitoring, transmit timing on NR uplink serving cell, and beam management.

· Radio link monitoring associated control channel and/or NR-PDSCH design

· In LTE case, RLM associated PDCCH. Corresponding NR channel would be required
· End of August meeting

· RF

· Applicable DL modulation schemes for below 6 GHz and above 24 GHz for REFSENS
· FRC to evaluate NR REFSENS. In LTE case, the followings have been used. Corresponding NR parameters would be required.

· Channel Coding

· Target Coding Rate

· Maximum number of HARQ transmissions

· Information Bit Payload per Sub-Frame

· Transport block CRC

· Number of Code Blocks per Sub-Frame

· Binary Channel Bits Per Sub-Frame

· CRS ports

· Number of RS ports
· Number of PDSCH/PUSCH repetitions

· Channel estimation etc.
· RRM

· Random access channel design

· Guard period and CP for cell phase synchronization for cells on NR TDD carrier
For general perspective
Six contributions on NR band and band combination perspective were approved in [R4-174406, R4-1704411, R4-1704315, R4-1704217, R4-1704410, R4-1703999] where the following agreements were captured.
· Handling NR band and band combination in Rel15 WI in [R4-174406]
· Proposal 1: Proponents on particular frequency ranges and LTE/NR combinations in the attachments in [1] need to contact the rapporteur and send relevant information on the 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG with the prefix [NR band and combo] in the title to have contact information added to the corresponding table by 17, April.
· Note that the contact persons shall fulfil the same responsibility as defined in CA basket approach such that reporting to the status report for his/her frequency ranges and band combinations.
· Proposal 2: Proponents on particular frequency ranges and LTE/NR combinations need to contact the rapporteur and send relevant information on the [3GPP_TSG_RAN_WG4 @LIST.ETSI.ORG] with the prefix [NR new band and combo] in the title to have their frequencies and band combinations added to the corresponding tables prior to the t-doc submission deadline.
· Proposal 3:  How to represent LTE/NR DC combinations more than 2CCs with unique meaning should be addressed in an urgent manner.
· Proposal 4: Basket WI approach should be adopted for LTE/NR DC combinations in the following manner.
· One delegate is assigned to each of categorized band combinations as responsible persons.

· The type of the categories and how many categories are established are FFS.

· At least one delegate is assigned to LTE/NR DC combination up to 2CC.

· The responsible persons should work as if they were the rapporteurs for the individual categories in Rel15.

· They will become officially the rapporteurs in Rel-16 when corresponding basket WIs are generated.

· Proposal 5: The following is proposed for LTE/NR band combination for 2CC.
	band combination category
	responsible person in Rel15(rapporteur in R16
	company
	email

	LTE/NR band combination for 2CC
	Kei Ando
	NTT DOCOMO, INC.
	kei.andou.ye@nttdocomo.com


· Proposal 6: In the RAN4 #83 meeting, companies provide the views on how to efficiently manage more than 2 CC cases.
· WF on LTE-NR coexistence with UL sharing [R4-1704411]
· The following Frequency ranges are to be defined for LTE-NR coexistence with UL sharing
	Frequency ranges for NR
	Operators whose request is included in the frequency range

	1710-1785MHz (UL)/3.3-4.2 GHz*(DL&UL)
	China Telecom, China Unicom, CMCC, Deutsche Telekom

	832-862MHz (UL)/3.3-4.2 GHz*(DL&UL)
	Orange, Telefonica, China Telecom, Etisalat, Deutsche Telekom

	880-915MHz (UL)/3.3-4.2 GHz*(DL&UL)
	CMCC

	703-748MHz (UL)/3.3-4.2 GHz* (DL&UL)
	Orange, Telefonica, Etisalat 


· Prioritize the work on conventional band arrangement and DC/NSA combinations until Dec. 2017 (Rel-15) followed by SA until June 2018

· Start working on the specific requirements for LTE-NR co-existence with UL sharing when RAN1 has sufficient progress, and complete the work by RAN#80 (i.e. Jun. 2018)

· Addition of LTE Band 70 for NR [R4-1704315]
· Proposal: RAN4 to approve adding LTE Band 70 to Release 15 NR WI and endorse it for RAN#76 approval, in June 2017.
· WF on 28GHz spectrum [R4-1704217]
· There were two proposals regarding band definition for 24.25 - 29.5GHz

· Proposal 1 : 24.25 - 27.5GHz  , 26.5 - 29.5GHz

· Proposal 2:  27.5 GHz – 28.35 GHz 

· Based on technical inputs, RAN4 will decide one option between below two options by RAN4 #83 

· Option 1 : proposal 1 only 

· Option 2 : proposal 1 & 2
· WF on 3.3-4.2 GHz and 4.4-4.99 GHz NR spectrum [R4-1704410]
· For 3.3-4.2 GHz:

· One of options below should be selected considering their pros/cons in RAN4#83.

· Option 1: Proposal 1

· Option 2: Proposal 2

· Option 3: Proposal 1 & 2 (which means specifying three different bands and the NW needs MFBI)

· RAN4 agrees that compared to a device only supporting 3.3-3.8 GHz, there shall be no additional losses in the TRx path within 3.3-3.8 GHz for a device supporting 3.3-4.2 GHz.

· Companies are encouraged to provide technical aspects of their preferred proposal, including but not limited to efficiency and gain flatness.

· How to treat the altimeter protection should be studied further

· If necessity of the study in 3GPP is identified, a possible way is to perform coexistence studies with the radio altimeter service with parameters based on the ITU-R Rec. 2059-0

· Requirements near 4.2 GHz subject to outcome of coexistence study if necessary
· For 4.4-4.99 GHz
· To specify 4.4-4.99 GHz as a single band.

· How to treat the altimeter protection should be studied further

· If necessity of the study in 3GPP is identified, a possible way is to perform coexistence studies with the radio altimeter service with parameters based on the ITU-R Rec. 2059-0

· Requirements near 4.4 GHz subject to outcome of coexistence study if necessary
· European LTE-NR band combinations, and coexistence analysis [R4-1703999]
· the LTE_4DL/1UL CC (B1,3,7,20) + NR_1DL/1UL CC (3.4-3.8GHz) proposal is now agreed by RAN4, and that the corresponding coexistence analysis is endorsed by RAN4.
Some agreements were made in Main session Chairman Note and five contributions on general perspective were approved in [R4-1704401, R4-1704223, R4-1704398, R4-1703100, R4-1704402] where the following agreements are captured.
· The following agreements were made in Main session Chairman Note
· Ensure forward compatibility for adding new maximum channel BW in future releases
· Working Assumption: 

· For bands below 6GHz

· 100MHz maximum CBW

· For bands above 24GHz

· 400MHz maximum CBW
· WF on Subcarrier Spacing for NR in [R4-1704401]. Corresponding LS was sent to RAN1 [R4-1704223]
· SCS supported for bands below 1 GHz

· 15kHz, 30kHz

· The decision of supporting 60kHz is pending RAN1 check

· SCS supported for bands between 1GHz and 6GHz

· 15kHz, 30kHz, 60kHz

· SCS supported for bands above 24GHz and below 52.6GHz

· 60 kHz, 120kHz

· 240kHz is not applicable for data

· 240 for data can be further considered if a clear benefit is shown 

· SCS support is band dependent

· RAN4 assumes others SCS at least for data may be added in a forward compatible manner in later releases

· WF on Channel bandwidth related terminology in [R4-1704398]
· Channel bandwidth (CBW): Operating contiguous BW supported by gNB (1CC) in which UE is operated.

· UE Maximum Bandwidth (UMBW): Maximum aggregated bandwidth which a NR UE can transmit and/or receive.

· Note that the wording will be improved with the same meaning when they are included in the spec.

· How to define the RAN4 requirements should be further studied to achieve the methodology that a NR UE can access to a NR cell regardless of channel bandwidth in the cell as agreed in RAN1#85.
· LS Reply on NR minimum carrier bandwidth in [R4-1703100]
· The set of supported NR bandwidths for each frequency band will be band specific

· For frequency range up to 6 GHz, the minimum possible carrier bandwidth for NR is 5 MHz For frequency range from 6 GHz to 52.6 GHz, the minimum possible carrier bandwidth for NR is 50 MHz 

· RAN4 will further determine mapping between frequency band and the set of support carrier bandwidth values in consideration with above
· LS on Suitability of technical conditions of ECC DEC (11) 06 for 5G in [R4-1704402]
· TSG RAN4 received the two LS from ECC PT1 on “Suitability of technical conditions of ECC DEC (11) 06 for 5G”. TSG RAN4 would like to thank ECC PT1 for the information and update on the regulator work for IMT-2020 and 5G spectrum for Europe.
· Regarding the request for additional information on the characterization of 5G/NR and 5G/LTE evolution systems, separate responses are given below.
· 5G/NR characteristics
· 5G/LTE Evolution characteristics
· Active Antenna Systems characteristics
· ECC PT1 is invited to take the above information into account for its continued work. TSG RAN WG4 welcomes further exchange of information on this topic.
Three CRs on TR 38.803 maintenance perspective were agreed in [R4-1704220, R4-1703088, R4-1704371] where the following agreements were captured.
· CR to TR 38.803: Relation with the existing specifications (section 7) in [R4-1704220]
· Introduction of the missing text for section 7
· Addition of background information on phase noise modelling in [R4-1703088]
· Phase noise model added
· CR on Channel bandwidth/Transmission bandwidth configuration in [R4-1704371]
· Outcome of discussion related to channel bandwidth and transmission bandwidth configuration during study item phase are added.
For UE RF perspective

Five contributions on UE RF perspective were approved in [R4-1704366, R4-1704314, R4-1704362, R4-1704365, R4-1704408] where the following agreements were captured. 

· WF on mmW antenna ref architecture in  [R4-1704366]
· Companies are encouraged to study
· What could be baseline receiver configuration from options in previous slide, or other options.
· In case of diversity receiver, which diversity method: polarization diversity or pattern diversity or both or an other methods, if applicable, should be baseline receiver
· CR for TR 38.803: Removing an error of conductive test of beam correspondence in [R4-1704314]
· Necessity of conductive test of beam correspondence was removed from the SI summary table (Table 6.2.1-1) in TR 38.803
· WF on mmWave power class in [R4-1704362]
· Agreement

· UE must be able to produce certain EIRP

· Power class definition includes upper limit for TRP which need to be met regardless of beamforming settings

· Further details for power class definition are FFS
· WF on ON/OFF time mask in [R4-1704365]
· UE issues TX On Off mask
· Practical issues to consider for UE in analyzing On Off mask

· ON Off setup time for UE – configuration time

· Tx power ramp 

· Settling time of frequency/phase due to TX power ramp and ON OFF disturbances.

· due to PLL pushing – ground bounce or supply disturbance
· UE issues Inter-Slot TX transient
· Practical issues to consider for UE in analyzing Inter-Slot transients

· Tx AGC update – size of the power change

· Settling time of frequency/phase due to TX AGC update

· due to PLL pushing – ground bounce or supply disturbance

· Timeplan

· RAN4#83

· Provide analysis of symbol boundary (inter-slot) transients - respond to LS and define if a problem or not.

· Approval of transient time for ON Off mask – respond to LS for On Off mask.

· WF on lower and upper frequency limits and MBW for NR UE Tx spurious emission in [R4-1704408]
· For range 1
· Lower frequency limit
· 9 KHz for below [6GHz]
· Upper frequency limit
· 5th harmonic of the upper frequency edge of the UL operating band
· Measure bandwidth
· 1 kHz between 9 kHz and 150 kHz

· 10 kHz between 150kHz and 30 MHz

· 100 kHz between 30 MHz and 1 GHz

· 1MHz above 1 GHz

· For range 2
· Lower frequency limit
· 30 MHz for above [6GHz]
· Upper frequency limit
· 2nd harmonic of the upper frequency edge of the UL operating band for above 13GHz

· Measure bandwidth
· 100 kHz between 30 MHz and 1 GHz

· 1 MHz above 1GHz


Test time aspects should be further investigated

For BS RF perspective

Eight contributions on BS RF perspective were approved in [R4-1704356,R4-1704370, R4-1704353, R4-1702834, R4-1704354, R4-1704003, R4-1704357, R4-1704358] where the following agreements were captured.
· NR BS RF ad-hoc meeting minutes in [R4-1704356].

· WF on treatment of Conducted and OTA requirements for sub 6GHz BS in [R4-1704370]

· For requirements which OTA ones are already agreed in eAAS,

· RAN4 develops both conducted and OTA NR requirements in parallel.

· Hence, RAN4 can start spec drafting for conducted NR requirement by referring existing non-AAS spec.

· RAN4 can start spec drafting for OTA NR requirement either based on eAAS spec or in parallel with eAAS  spec drafting.

· Required value should be derived based on the conducted requirement for developing OTA requirement.

· For requirements which OTA ones are not agreed yet in eAAS,

· RAN4 develops conducted requirements first. Namely, no need to wait eAAS outcome for starting development conducted requirement. In the meantime, eAAS should strive to agree an OTA requirement as soon as possible and in line with NR timescales

· WF on new requirements in [R4-1704353]
· For potential requirements No.1 to 5,  interested company continue to contribute based on [R4-1700273]
· Note that No.6 in R4-1700273 will be removed as a candidate requirement.

· Additional comments received in on-line/off-line will be taken into account.

· Decide the requirement(s) to be specified (if needed) by RAN4#3-NR(June). After that RAN4 needs to continue the discussion on the detail of the requirement by November (if needed).

· Discussion on the Occupied Bandwidth for Below 6GHz NR in [R4-1702834]

· The same principle with existing (99% power should be within CBW) can be reused for below 6GHz NR.
· WF on NR Base Station emission mask in [R4-1704354]
· Use UEM principle (band-centric) for emissions below 6 GHz

· For specific wider bands allowing wide RF channels, ΔfUEM can be larger than 10 MHz

· Investigate ΔfUEM larger than 10 MHz

· Study filter feasibility for AAS-type BS and the impact on ΔfUEM 

· The same emission levels as for LTE should be used within the frequency range (FDL_low– ΔfUEM) ~ (FDL_high+ΔfUEM).

· On spurious emission for NR BS in [R4-1704003]
· Limit the upper frequency below 100 GHz in the core specification as proposed in table 1. Value is FFS, reasonable test system complexity and uncertainties need to be considered while setting the requirement.
· BS Spurious emission for NR BS>6 GHz as proposed in Table 2
Table 1: Spurious emissions frequency range for NR BS >6 GHz
	Fundamental 
frequency range
	Frequency range for measurements

	
	Lower limit
	Upper limit
(The test should include the entire harmonic band and not be truncated at the preciseupper frequency limit stated)

	6 GHz-13 GHz
	30 MHz
	26 GHz

	13 GHz-[FFS] GHz
	30 MHz
	2nd harmonic


Table 2: BS Spurious emission limits for NR BS >6 GHz

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1GHz
	-13 dBm
	100 kHz
	Note 1

	1 GHz – [FFS] GHz
	
	1 MHz
	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [4] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [4] , s4.1. 

NOTE 3:   Upper frequency limited by reasonable test system dynamic range 


· WF on mmWave NR BS RF receiver dynamic range requirements in [R4-1704357]
· To further consider the following 2 options:
· 1) Not to specify the mmWave NR BS RX dynamic range requirement in the RAN4 specifications.
· 2) Specify the mmWave NR BS RX dynamic range requirement [5-15] dB over the BS noise floor.
· WF on mmWave NR BS RF in-band blocking requirement in [R4-1704358]
· Two possibilities for the blocking probability have been considered:

· 99.99%, corresponding to 0.01% loss of TTIs due to blocking

· 99%, corresponding to 1% loss of TTIs due to blocking

· Justification why the probability and associated TTI loss selected is appropriate should be agreed, so that a consensus on whether to use 99% or 99.99% can be achieved.

· To make a final decision on blocking, the OTA blocking level, desensitization and absolute OTA reference sensitivity will all need to be considered.

For testability perspective

One contribution on testability perspective was approved in [R4-1702936] where the following agreements were captured. 

· Plan on coordinating the study on test methods with the NR WI in [R4-1702936]
· Proposal 1: The goal of coordinating the work in the SI on test methods with the NR WI is primarily to ensure that the discussions in the test methods SI do not diverge from focused goals. It is proposed to track agreements on this topic of coordination within the scope of the NR WI.

· Proposal 2: Further discussion is encouraged to determine the relationship between RRM propagation models and the core part of the WID.

· Proposal 3: It is proposed to establish a requirement testability coordination framework within the NR WI, wherein any potential trade-offs between core requirement definitions and test method feasibility or complexity can be quantified and reviewed. A mechanism of adhering to this scope is FFS.

· Proposal 4: It is proposed to approve the high-level deliverables from the SI on test methods to the NR WI, as shown in Table 1.
Table 1: Key deliverables from the study on test methods for NR
	Deliverable to
	Deliverable
	Target

	NR WI Core part 
	Measurement uncertainty and related test tolerances for UE RF requirements in the NR WI
	RAN4 #84
Aug ‘17

	
	Preliminary parameters of propagation models for RRM scenarios
	RAN4 June adhoc
June ‘17

	
	Propagation models for RRM scenarios
	RAN4 #84bis
Oct ‘17

	NR WI Performance part
	Propagation models for RRM demodulation scenarios
	RAN4 #84bis
Oct ‘17

	
	Measurement uncertainty and related test tolerances for UE RRM requirements in the NR WI
	RAN4 #85
Nov ‘17

	
	Measurement uncertainty and related test tolerances for UE demodulation requirements in the NR WI
	RAN4 #86
Feb ‘18


For UE RRM perspective
One WF on initial focus areas for NR RRM in RAN4#83 was approved [R4-1702888]. The approved WF includes the followings:

· Analysis of decisions made in other working groups eg RAN1, RAN2 in April and earlier meeting rounds, in view of the impact to RAN4 RRM requirements

· UE measurement capabilities such as number of cells, number of beams, number of frequency layers to be monitored, number of numerologies to handle in parallel, etc

· Consideration of requirements for NR UE transmit timing

· Expected measurement requirements needed for enabling NSA option 3 operation

· Draft system level simulation plan

· Draft link level simulation plan (Note: It will not be possible to agree simulation assumtions or provide resuts until further progress is made in RAN1 eg on NR-SS and CSI-RS design)

· RRM Specification structure for 38.133

· NR Measurement definitions and reference point

· UE architecture 

· the need for measurement gaps for inter-frequency and inter-RAT measurements

· Interruption requirements

· Other contributions are not precluded
· RAN4#83 (May 2017)
For general perspective

Five contributions on NR band and band combination perspective were approved in [R4-1706048, R4-1706325, R4-1706050, R4-1704770, R4-1704523] where the following agreements were captured.
· Further consideration for NR band and band combination in Rel15 WI in  [R4-1706048]
· Proposal 1: At least five new baskets should be established in Rel.15, and responsible persons should be allocated to the corresponding baskets in addition to the basket for LTE 1CC + NR 1CC combination.

· LTE 2DL/1UL + one NR band combination

· LTE 3DL/1UL + one NR band combination

· LTE 4DL/1UL + one NR band combination

· LTE 5DL/1UL + one NR band combination

· Intra-band NR CA (mDL/1UL) and inter-band NR CA (nDL/1UL) (m and n are FFS)

· Proposal 2: New TRs should be created for new NR frequency ranges which do not have corresponding LTE bands in TS36.101.

· Proposal 3: A new TR should be created to capture all the technical aspects for NR WI in RAN4 other than those for band/band combination specific TRs and testability SI TR. 

· Proposal 4: Contact persons of the LTE xDL/1UL + NR 1CC (x = 2, 3, 4) combinations shall share the information on required fallback modes for the corresponding combinations.

· A certain format shown in the section 3 shall be used.

· The information should be shared on the [3GPP_TSG_RAN_WG4@LIST.ETSI.ORG] with the prefix [Fallback LTE xCC/NR 1CC] in the title by 29th May. Note that x can be 2, 3 and 4 at present.

· Proposal 5: Each of the persons responsible for each of the baskets needs to reflect the proposed band combinations including fallback modes in their responsible table based on the report from the contact persons, and should share the table on the [3GPP_TSG_RAN_WG4 @LIST.ETSI.ORG] with the prefix [Basket LTE xCC/NR 1CC] in the title by TBD.  Note that x can be 2, 3 and 4 at present.

· Proposal 6: To efficiently handle band combinations, the common rules in subsections of 4.1, 4.2 and 4.3 should be adopted.

· Proposal 7: For the handling of harmonics, IMD and MSD analysis, common rule in section 6 should be adopted.

· Proposal 8: For the handling of NR WID, Status report and Technical report, the common rule in the section 7.1 should be adopted.

· Proposal 9.  At least the TRs listed in the section 7.2 should be created for Rel.15 NR WI. 

· Proposal 10: Only frequency ranges and/or LTE/NR band combinations meeting the requirements described in the common rule in the section 7.1 should be reflected in the tables [4] to be endorsed for updating Rel.15 NR WID [5] in RAN#76.

· Proposal 11: The frequency ranges or LTE/NR band combinations which are not meeting the requirements will be removed from the tables in [4]. Interesting or supporting companies should strive to satisfy the requirements (e.g. contact person and supporting companies) in an urgent manner to have their frequency range and band combinations.
· Proposed NR frequency range and band combination in  [R4-1706325]
· Proposal: The tables in Annexes A-G except gray rows should be endorsed for updating Rel.15 NR WID in RAN#76.
· WF on NR band numbering in [R4-1706050]
· Based on the discussion, it is agreed to continue studying the following aspects of band numbering:

1. For NR in LTE “refarming” bands, whether to re-use the LTE band numbers for NR.

2. For new NR bands, consider different alternative options:

a. To put new NR bands above 6 GHz in a new separate numbering range within existing signaling capability.

b. To group new NR bands below 6 GHz with the LTE bands, resulting in separate band numbering ranges for below 6 GHz and above 6 GHz bands.

c. To assign unused numbers to all new bands on a “first come first served” basis, regardless of frequency range, duplex mode or RAT (LTE, NR, etc.)

3. How to consider “Duplex mode” for different types of bands
· On band definition for 26.5-29.5GHz in [R4-1704770]
· Proposal: define two different bands only as below on frequency range of 24.25-29.5GHz in Rel-15

· 28GHz band: 26.5-29.5GHz

· 26GHz band: 24.25-27.5GHz

· Some companies had strong concern on the agreement in the online session after consensus-making. Based on the discussion, the following note was clarified by RAN4 chairman.

· Chair: we keep the agreements as it is. We also allow the companies to bring the new band proposals in this frequency range in the future meeting in Rel-15. RAN4 can further discuss if we can introduce the new band in the specification.  
· Enlarging maximum BWs of Band 8 in NR in [R4-1704523]
· [Proposal-1] It is proposed to expand the maximum BW of Band 8 at least up to 20MHz in NR. 

· [Proposal-2] It is proposed to evaluate A-MPR necessary for Japan. 

· [Proposal-3] It is proposed to confirm that no A-MPR is necessary other than for Japan. 

· [Proposal-4] 20MHz upper bound in Proposal-1 should be revisited if general scheme of NR requires further extension of maximum BW.
Seven contributions on general perspective were approved in [R4-1706321, R4-1706315, R4-1706323, R4-1706060, R4-1706316, R4-1706320, R4-1706063] where the following agreements were captured.
· WF on Channel Bandwidth in [R4-1706321]
· Addition of new maximum channel bandwidths is allowed in future releases

· NR design should ensure forward compatibility, send LS to RAN1/2 to inform about this agreement

· Addition of new UE channel bandwdiths that are not larger than previously defined maximum in the band is FFS. 

· UE is allowed to aggregate channel bandwidths to operate within a gNB configurable CHBW that is higher than the maximum bandwidth supported by the UE

· For example, a 400MHz UE that does not support 400MHz channel bandwidth can support 2x200MHz or 4x100MHz even if the gNB could configure 400MHz channel bandwidth

· Each CC bandwidth is from the set of channel bandwidths defined for that band

· UE should indicate to gNB its bandwidth capability and how it supports this bandwidth (e.g. what CA combination)

· Signaling details are FFS

· Which aggregated channel bandwidth combinations are allowed is FFS, BS complexity should be considered

· All defined channel bandwidths should be supportable by at least one type of UE capability

· UE shall support any Rel-15 channel bandwidth that is smaller than its UE supported maximum channel bandwidth.

· The set of channel bandwidths specified in Rel-15 shall be band and SCS specific.

· A definition for channel bandwidth is required in the BS spec, for testing certain requirements, such as ACLR & ACS. However the exact definition and how it relates to Base Station RF Bandwidth is FFS. 

· the actual BS RF bandwidth can be different from the channel bandwidth (as shown in the figure on slide 2). 

· Implementation and support of channel bandwidths in the specs will be done in order to minimize market fragmentation of UE.

· The maximum channel bandwidth supported by UE can be different for UL & DL and SCS specific.

· Base station RF bandwidth can be larger than the largest channel bandwidth specified in Rel-15.
· For bands below 6GHz

· 100MHz maximum CHBW

· For bands above 24GHz

· 400MHz maximum CHBW

· Different maximum channel bandwidths can defined for different SCS

· Maximum channel bandwidths for certain SCS can be smaller than the ones listed above but not larger

· Not all UEs need to support the maximum channel bandwidth but the maximum channel bandwidth specified in UE specs shall not be lower than the maximum channel bandwidth specified in BS specs
· WF on supported channel bandwidth and SCS on [R4-1706315]
· Summary of agreements (Range 1 means below 6GHz and Range 2 means above 24GHz)

· NOTE: These agreements and the following open issues agree to the data channel, not the PSS/SSS
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· Open issues (below 6GHz)
· 30khz SCS minimum bandwidth 5 or 10MHz

· Issues to consider:

· 5MHz / 30khz SS cannot be supported currently

· However 15khz SCS for SS and 30khz for data might possibly be supported

· Low spectral utilization for combination of 5Mhz and 30k SCS

· 60khz SCS minimum bandwidth 10 or 20MHz

· Issues to consider:

· Low spectral utilization for combination of 10Mhz and 60k SCS

· Likely URLLC deployment scenarios in LTE reframing band that need 60k SCS

· Way forward (below 6 GHz)
· 100MHz maximum CHBW for 60khz SCS

· UE RF and performance requirements for 200MHz aggregated bandwidth should be introduced at least for Rel.15 NSA scenario

· UE category supporting 200MHz aggregated bandwidth will be introduced

· CA configuration is 100MHz x 2 continuous CCs

· BS can use CA of two 100MHz CHBW to support such UEs

· Way forward (above 24GHz)
· 400 MHz maximum channel bandwidth for 120khz SCS

· UE RF and performance requirements for [800] MHz aggregated bandwidth should be introduced at least for Rel.15 NSA scenario.

· UE category supporting [800]MHz aggregated bandwidth will be introduced

· CA configuration is FFS (e.g. 400MHz x 2 continuous CCs)

· BS can use CA of two [400MHz] CHBW to support such UEs
· WF on Channel Raster and Synchronization Raster/SCS for sub 6GHz in [R4-1706323]
· Way forward on channel raster
· For sub 6GHz in LTE bands
· Option 1: 100KHz
· Option 2: 180KHz
· It is agreed to evaluate the pros and cons of both options, in particular
· The definition of guard band between component carriers and how the channel raster impact to this guard band. 
· Coexistence with adjacent channels, especially in case of refarming.

· Sync raster definition and impact to initial system acquisition

· Down selection should be done between option 1 and 2 in next meeting
· FFS synchronization raster
· Way Forward on Spectral Utilization in [R4-1706060]
· The following agreements assume continuous operation of a single numerology. Multi numerology is FFS

· RAN4 defines a single set spectrum utilization values in Rel-15 for 

· Both UL and DL

· More details are given in the following slides on what forward compatibility entails. 

· X%, Y%: spectrum utilization,  90≤X (except for less than 20MHz with 30kHz or 60kHz SCS), Y <100, Y is greater than X
· Coexistence scenarios for two adjacent NR channels

[image: image27.emf]X%

Freq.

X%

Y%

Freq.

X%

Y%

Freq.

Y%

Scenario 1

Scenario 2

Scenario 3


· From TX side, BS/UE should always meet all TX requirements such as out-of-band emission requirements (SEM and ACLR) and spurious requirements, EVM for the Rel-15 utilization X%. From TX side, BS/UE TX requirements will be developed for scenario 1.
· From RX side, BS/UE RX RAN4 minimum requirements will be developed for scenario 1 (i.e. with X% utilization)
· In REL-15, for a co-ordinated operator deployment, 2 and 3 would be beneficial shall be allowed on a “system level” (i.e. from BS perspective) with no change or addition  to RAN4 UE or BS core and conformance requirements compared to scenario 1. However, it is requested for It would be asked from RAN1/2 if it is feasible to ensure that the protocol stack design enables the BS and UE to operate in resources located outside of those corresponding to X% occupancy
· Note that this does not require higher spectrum utilization from the UE perspective. More specifically, for such scenarios UE TX / RX baseband processing capabilities are limited by the X% resource utilization and UE may not support higher utilization

· The impacts to interference, blocking etc. will need to be considered and managed by the operator considering the deployment

· X% is defined as utilization required to be achievable with the Rel-15 requirements. Y% is defined as utilization not required to be achievable with the Rel-15 requirements
· How to accommodate future potential RAN4 minimum requirements for Y% utilization in scenarios 2 and 3 can be addressed according to deployment scenario and operator arrangements.
· A RAN4 minimum requirement for higher spectrum utilization Y% is considered only if it can improve system and/or user throughput compared to X% . How to evaluate system and user throughput is FFS
· Feasibility and complexity cost also need to be considered when we evaluate RAN4 minimum requirement for higher spectrum utilisation in future release
· If the analyses justify the introduction of higher spectrum utilization Y% 
· Later release specification and requirements impact is FFS
· The same BS/UE Tx Rel-15 requirements will be applicable. 

· If needed relevant BS/UE RX minimum requirements can be revised/added. 
· No impact on BS/UE TX and RX Rel-15 requirements defined for X% 
· Whether Y% is mandatory for BS/UE or not is FFS in the future release
· Companies are encouraged to propose the spectral utilization values in terms of number of RBs
· For below 6GHz, channel BW (5, 10, 15, 20, 40, 50, 60, 80, 100MHz) and SCS (15, 30, 60kHz)
· For above 6GHz, channel BW (50, 100, 150, 200, 400MHz) and SCS (60, 120kHz)
· Evaluations must be performed with agreed requirements
· R4-1706073, mmW SEM
· R4-1706063 WF on mmWave ACLR and ACS 

· R4-1706316 WF on sub 6GHz ACLR and ACS

· Also relevant receiver blocking requirements must be considered (impact on both filtering and reciprocal phase noise mixing)

· Companies are encouraged to provide info on spectral efficiency 

· Companies should provide relevant information used in the evaluation including EVM and Sub-6 SEM
· Note: The BWs here are examples; a subset may be selected for the final set of BWs.
· WF on sub-6GHz ACLR and ACS in [R4-1706316]


· Way forward on BS (conducted) ACLR
· Adopt the E-UTRA BS (45dB) ACLR1 and ACLR2 to all NR BS classes for wanted channel bandwidth up to 20MHz.
· ACLR for other NR wanted channel bandwidth are FFS.
· The adjacent channel has the same channel bandwidth as the transmitted carrier.
· For bands defined also for UTRA, the adjacent channel bandwidth is the corresponding UTRA (FDD or TDD) channel bandwidth.
· E-UTRA adjacent channel bandwidth other than 5MHz are FFS.
· Adopt each E-UTRA BS absolute limit to the corresponding NR BS class , whichever is less stringent compared to the ACLR.
· Way forward on BS (conducted) ACS
· Adopt the E-UTRA BS (46dB) ACS to all NR BS classes for wanted channel bandwidth up to 20MHz.
· ACS for other NR wanted channel bandwidth are FFS.
· The allowed REFSEN degradation is 6dB.
· The adjacent channel bandwidth is FFS.
· Way forward on UE (conducted) ACLR
· NR-Sub6ACLR1 = 30dB for power class 3 for wanted channel bandwidth up to 20MHz.
· Other power class is FFS.
· The adjacent channel bandwidth the same as the wanted signal.
· NR-Sub6ACLR1 for other NR wanted channel bandwidth are FFS.
· E-UTRAACLR1 for different channel bandwidth is FFS.
· For bands defined also for UTRA, adopt UTRAACLR1 = 33dB and UTRAACLR2 =36dB for power class 3.
· Adopt the E-UTRA UE (-50dBm) absolute limit, whichever is less stringent compared to the ACLR1 or ACLR2.
· Way forward on UE (conducted) ACS
· ACS = 33dB for wanted channel bandwidth up to 20MHz.
· ACS for other NR wanted channel bandwidth are FFS.
· The adjacent channel bandwidth the same as the wanted signal.
· ACS for different adjacent channel bandwidth are FFS.
· ACS may be updated as SNR for Refsens is currently TBD.
· Case 1: Refsens+14dB for wanted signal and Refsens+45.5 dB for interferer.
· Case 2: -56.5dBm for wanted signal and -25dBm for interferer.

· Case 1 and 2 is based on IM=2.5dB and SNR=-1dB.


· WF on mmW ACLR and ACS in [R4-1706063]
· Way forward on BS and UE ACLR
· BS ACLR

· 28dBc for 30GHz frequency range

· 26dBc for 45GHz frequency range

· The absolute limits for ACLR values corresponding to different BS classes are FFS

· UE ACLR

· 17dBc for 30GHz frequency range

· 16dBc for 45GHz frequency range

· The above ACLR are meant for a UE power class corresponding to the UE assumptions described in slide 3

· The absolute limits for ACLR values corresponding to low output power are FFS

· Way forward on BS and UE ACS
· For mmW specifications the bandwidths of wanted and unwanted signals are assumed to be the same

· BS ACS:

· 24dBc for 30GHz frequency range

· 23dBc for 45GHz frequency range

· UE ACS

· 23dBc for 30GHz frequency range

· 22dBc for 45GHz frequency range
· WF on the mixed numerology and associated in-band requirements in  [R4-1706320]
· RAN4 will study the in-band requirement for SS and data channel only if SS and data use different numerologies

· It is possible we may not have requirements on data and SS with different numerology, even though different numerology on data and SS is supported. 
· FDMed mixed numerologies for downlink and uplink data channel from BS perspective can be supported without additional in-band RF requirements compared to single numerology.

· UE shall be able to TX and RX with one of these numerologies.

· Whether or not mixed numerologies operation using FDM is supported from a UE point of view is FFS
· spectrum utilization for mixed numerology is FFS

Three CRs on TR 38.803 maintenance perspective was approved in [R4-1705103, R4-1705104, R4-1705768] where the following agreements are captured.
· OTA measurements in the radiative near field in [R4-1705103]
· Clause 10: a new sub-clause describing measurements in the radiative near field are described.
· Sampling grids for UE TRP measurements in [R4-1705104]
· Clause 10: a new sub-clause describing the sampling grids is introduced.
· CR to TR38.803: Occupied bandwidth in [R4-1705768]
· The discussion on occupied bandwidth conduct requirement was agreed in R4-1702834 during the NR RF requirement discussion, and the occupied bandwidth OTA requirement was agreed in R4-1702269 and R4-1703452 during the eAAS RF requirement discussion. 

· The CR mainly to add the outcomes for occupied bandwidth requirement for NR.
For UE RF perspective

Twelve contributions on UE RF perspective were approved in [R4-1706156, R4-1706157, R4-1706067, R4-1706322, R4-1706068, R4-1706317, R4-1706072, R4-1705308, R4-1706073, R4-1705477, R4-1705237, R4-1705204] where the following agreements were captured.
· UE RF ad-hoc meeting minutes in  [R4-1706156]
· WF on the 38.101 specification structure in [R4-1706157]
· Define Technical Specifications as follows

· Technical Specification for NR range 1
· Technical Specification for NR range 2 
· Technical Specification for NR interworking between NR range1 + NR range2 and between NR and LTE 
· Update WID accordingly
· For performance requirements:

· Study what is impact to performance requirement documentation structure in light of agreements above

· Consider also locations of general definitions

· WF on UE reference architecture in [R4-1706067]
· In Rel-15 UE in the 28GHz mmWave range NR

· REFSENS requirement shall be based on DL MRC diversity (rank 1 with two receivers).

· FFS whether this apply to all directions.

· UE architecture shall support minimum dual layer (same as LTE rank 2) for demodulation performance requirement. 

· FFS whether this apply to all directions.

· RF architecture support for higher order DL layers is optional.

· WF on mmWave UE output power in [R4-1706322]
· Both TRP and EIRP are considered for power class definition

· EIRP can be peak, boresight or %-tile or minimum value

· TRP can be max or min and max 

· Max allowed EIRP for all UEs is 43 dBm for regulatory reasons

· Companies are encouraged to provide input

· For discussed issues mentioned in previous slides and their relevance for power class definition

· Feasible UE output power values, both TRP and EIRP considering different implementations

· Understanding of co-existence study outcome and impact to power class definition

· Feasible definition and values for spherical coverage

· Definition and values for power class and other in channel output power requirements will be decided in RAN4-NR#2 in Qingdao based on input

· WF on high power UE for 3.5GHz in [R4-1706068]
· It is proposed to specify both PC2 and PC3 UE for 3.5GHz NR frequency range in Rel-15 to accommodate different operator demands

· The high power UE (PC2 UE) specific work plan in Rel-15 is shown below
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· WF On Off Mask Transient Time in [R4-1706317]
· Recommendation

· In June Adhoc 2017

· Consider LS response to RAN 1
· Consider BS demod performance results for 10 us
· Consider UE vendors input for 5us transient time sub6
· WF on general spurious emission for NR UE in [R4-1706072]
· It will be discussed how to specify NR general spurious emissions taking regions/countries where -30 dBm/MHz could be required in future into account in the next meeting.

· Potential options are below.

· Option 1: Harmonic exceptions (like the current UE-to-UE co-existence requirement)

· Option 2: A-MPR with NS signaling

· Option 3: Implement analog filter (if feasible)

· Option 4: Extend measurement BW (if the bottleneck is narrow spurious)

· Option 5: Other
· NR UE Tx spurious emissions in [R4-1705308]
· Proposal: The boundary between OOB and spurious for NR below 6GHz is BW+5 MHz, which is offset from channel bandwidth edge.
· mmW SEM in [R4-1706073]
· Below Table, is the SEM for NR mmW  for all BWs from 50-400 MHz BW. The SEM levels come from FCC limits 47CFR Part 30.203. Note; should other BWs be added to mmW, this table is to be updated accordingly.

	ΔfOOB
(MHz)
	50 MHz
	 100 MHz
	 200 MHz
	400 MHz
	Measurement bandwidth

	( 0-5
	-5
	-5
	-5
	-5
	1 MHz

	( 5-10
	-13
	-5
	-5
	-5
	1 MHz

	( 10-20
	-13
	-13
	-5
	-5
	1 MHz

	( 20-40
	-13
	-13
	-13
	-5
	1 MHz

	( 40-50
	-13
	-13
	-13
	-13
	1 MHz

	( 50-100
	-13
	-13
	-13
	-13
	1 MHz

	( 100-200
	
	-13
	-13
	-13
	1 MHz

	( 200-400
	
	
	-13
	-13
	1 MHz

	( 400-800
	
	
	
	-13
	1 MHz


· UE minimum output power requirement for mmW in [R4-1705477]
· Proposal: for modulation orders which are higher than QPSK the dynamic range should be smaller compared to the one required by QPSK.
· 4Rx UE for 5G NR in 3.5GHz in [R4-1705237]
· Proposal: it is proposed to specify UE with 4Rx for 3.5GHz in Rel-15 NR WI, and 2Rx should be considered as a baseline
· Definitions for mmW blockers in [R4-1705204]
· Proposal: ACS and in-band blockers will be specified and tested from main beam direction. Out of band blockers will be tested only from main beam direction when frequency offset is ≤ ±15 %. Other directions when frequency offset is > 15 % above operating frequency are FFS.

For BS RF perspective

Nine contributions on BS RF perspective were approved in [R4-1706227,R4-1706228, R4-1706158, R4-1706159, R4-1706160, R4-1706222, R4-1706223, R4-1704544,R4-1706313] where the following agreements were captured.
· NR BS RF ad-hoc mintues in [R4-1706227]

· TS 38.104 v0.0.2 NR Base Station (BS) radio transmission and reception (Skeleton) in [R4-1706228]

· Proposal: the NR BS RF specification skeleton TS 38.104 v0.0.3 is approved as baseline for further text proposals.
· WF on new BS requirements in [R4-1706158]
No.1 Guarantee of several fluctuations
· In RAN4-NR#2 meeting (June, 2017), companies encourage to provide the views which is best option.
· Option 1: clarify in the spec that core requirements are intended to be met over the life of the product.

· Option 2: capture the justification in NR WI TR that “additional clarification in the spec is not needed, since it is applied for the all RAN4 spec without any additional clarification”
No.2 Beam steering speed
· The name of “”beam steering speed” should be replaced by “Beam switching speed”
· RAN4 agrees to work to create a description of a RF Beam switching speed requirement for potential introduction in Rel-15 NR core spec is derived based on a NR BS with analog BF.
· If requirement description becomes agreed, RAN4 introduces the requirement in core spec.
· BB and/or RRM related beam switching speed requirement is FFS.
· Applicability of the requirement is FFS. (e.g., BS power class, Analog or Digital BF etc.)
· In RAN4-NR#2 meeting (June, 2017), companies encourage to provide how to specify RF beam switching speed requirement.
· Feasibility of OTA testing of this requirement should be studied further.
· Even if feasibility is not identified by November, RAN4 would consider whether to introduce the requirement in core spec only (without testing) or not
No.3 SLSR and FBR
· In RAN4-NR#2 meeting (June, 2017), companies encourage to provide the views which is best option.
· Option1: SLSR and FBR should be included as declarations for 5G NR BS in Rel-15.

· Option2: Side lobe level and front to back ratio potential requirements can be combined into a “emissions spatial mask” declaration
· Option3: Declared The total power that is radiated outside of the 3dB beamwidth within the context of the NR   declarations (assuming similar declarations to AAS with this addition)
· WF on the exclusion of the Tx requirements in Range 2 in [R4-1706159]

· The agreements apply to BS requirements, not UE
· For TX IMD requirement for mm wave BS

· The isolation between co-located elements is expected to be in excess of 50dB for down to 10cm separation

· Further investigation of BS array to BS array (i.e. BS with multiple elements)  interference needed

· Impact of IMD between elements within the same BS internal to an array is captured by an OTA unwanted emissions requirement

· For co-location emissions requirements for range 2 to range 1

· Companies should provide contributions to confirm whether the isolation to range 1 is in excess of 70dB or could be lower in some circumstances

· If it is confirmed that the isolation is very large and the requirement level so low that it is untestable, the requirement might be excluded

· TX co-location emissions requirements for range 2 to range 2 should consider both isolation and feasible filter and antenna implementations

· WF on the exclusion of the Rx requirements in Range 2 in [R4-1706160]

· The agreements apply to basestation requirements, not UE
· For RX dynamic range requirement

· Confirm in next meeting whether other requirements implicitly demonstrate compliance to a small (e.g. 5dB) dynamic range

· Companies should provide contributions on whether the out of band blocking requirement should be applied in a general way at all frequencies or:

· Not applied for some frequencies (contributions should identify which, if any frequencies)

· Applied and potentially modified for other frequencies (Contributions should identify which, if any frequencies and proposed requirement at those frequencies)

· For receiver co-location blocking requirements for range 1 interfering to range 2

· Companies should provide contributions to confirm whether the isolation to range 1 is in excess of 70dB or could be lower in some circumstances

· If it is confirmed that the isolation is very large and the requirement level so low that it is untestable, the requirement might be excluded

· Receiver co-location blocking requirements for range 2 to range 2 should take into account both isolation and feasible filter and antenna performance

· WF on NR BS mmWave unwanted emission in [R4-1706222]

· NR BS mmW spectrum emission mask should be defined taking into account following assumptions: 
· NR should have the boundary between OOB and spurious domain limits defined by regulation

· Masks in the Out-of-band domain should be carrier frequency centric SEM

· The NR emission mask (SEM) should use the emission limits submitted to WP5D as a baseline

· Further investigations of SEM limits for different channel bandwidths, BS power levels and BS classes to be conducted

· Investigate possibility to specify multiple fixed boundaries according to carrier channel bandwidth and/or frequency range for unwanted emissions

· Agreed ACLR values should be considered

· Upper boundary of fundamental frequency range for BS spurious emission should be specified to cover at least 28GHz NR bands

· i.e. Upper limit of frequency range should be 56GHz as a 2nd harmonic.

· OTA testability for high frequency should be further studied and taken into account for higher frequency bands

· Investigate how to specify OTA requirements together with EMC, since emissions from antenna and enclosure cannot be separated 

· WF on BS spectrum emission mask for below 6GHz in [R4-1706223]

· ΔfUEM =40 MHz for NR bands wider than 100 MHz  as baseline for the boundary between UEM and spurious emission( for both Cat A and Cat B );  
· The same emission levels for LTE should be used with frequency range (FDL_low– ΔfUEM) ~ (FDL_high+ΔfUEM) 
Applicability of regional requirement for NR only bands could be considered further, however relaxed regional emission mask should be excluded for further discussion; 
· Proposal on occupied bandwidth requirement for NR BS in [R4-1704544]

· Proposal: The same occupied bandwidth principle with existing (99% power should be within CBW) can be reused for NR BS (not only for below 6GHz but also for above 24GHz)
· WF on NR BS blocking for mmWave operation in [R4-1706313]

· Identify appropriate methodology taking into account the Probability of blocking as 99% 

· Whether to consider joint probability of wanted signal and blocking signal is FFS 

· Consider wanted signal level while defining blocker interferer level 

· Consider receiver rejection capability in both first and second adjacent channels 

· Identify methods to define OTA value and directions 

· Investigate how to deal with analog and digital beamforming 

· After the blocking analysis, if the level is lower than the level we derive for ACS, then separate blocking levels may not be needed.  

The partialiy agreement which is written in RAN4-83 Main Session Chairman Note is following.

· Discussion on TAE requirement of NR BS in [R4-1705481]

· Proposal 1: for range 1, to reuse the legacy TAE requirement 65ns for NR BS conducted requirement and OTA requirement.
· Necessity of TRP BS output power requirement for NR in [R4-1704539]
· Proposal 1-1: For NR BS for below 6GHz, TRP accuracy requirement should be specified as OTA BS output power core requirement.

· Proposal 1-2: For NR BS for above 24GHz, TRP accuracy requirement should be specified as OTA BS output power core requirement
· Discussion on frequency error requirement of NR BS in [R4-1705374]
· Frequency error requirement of LTE can be reused for NR range 1.
· Discussion on receiver spurious emission requirement of NR BS in [R4-1705480]

· Proposal 1: for NR BS in the range1, propose to reuse the same spurious limit as that of LTE. For the range1-O, the TRP could be used as measurement metric which is aligned with transmitter spurious emission.
For UE RRM perspective

Three contributions on UE RRM perspective were approved in [R4-1706314, R4-1706324, R4-1704806] where the following agreements were captured.
· NR UE RRM ad-hoc mintues in [R4-1706314]
· Draft of TS38.133 v0.0.1 in [R4-1706324]

· NR RRM way forward in [R4-1704806]

· TS skeleton

· The top level section headings in R4-1704696 are used as the basis for the initial TS skeleton

· Measurement capabilities

· Companies are encouraged to discuss whether RAN4 should involvしed in discussion of definitions of intra-frequency and inter-frequency.

· Further evaluate the capabilities for number of interfrequency ad inter-RAT frequency layers to measure

· Further evaluate the need for FDD/TDD differentiation in the number of carriers to measure

· Further discussion on the methodology for determining capability for number of cells, number of beams etc to measure

· UE TX timing

· Further analysis on the impact of downlink and uplink subcarrier spacing, and RF/implementation margin for initial TX timing requirements

· Further analysis on NR timing advance requirements

· Expected RRM requirements for NSA
· Further analysis is needed on the changes for 36.133 to support interRAT operation
	RRM requirements expected in TS38.133 for enabling dual connectivity option 3

	Types of requirements
	Functionalities
	Huawei
	Ericsson
	Agreement

	RRC_IDLE state mobility
	Cell selection/re-selection
	N
	N
	No requirement

	E-UTRAN RRC_INACTIVE state mobility
	
	
	Pending RAN2
	

	E-UTRAN RRC_CONNECTED state mobility
	Handover
	N
	N
	

	RRC Connection Mobility Control
	RRC re-establishment
	Y
	N
	

	
	Random access
	Y
	Y
	Requirement is needed

	UE timing and signalling characteristics
	UE transmit timing
	Y
	Y
	Requirement is needed

	
	UE timer accuracy
	N
	
	

	
	Timing advance
	Y
	Y
	Requirement is needed

	
	Radio link monitoring
	Y
	Y
	Requirement is needed

	
	Interruption with DC
	Y
	Y
	Requirement is needed

	
	Cell phase synchronization accuracy
	TBD
	Y for TDD
	

	
	PSCell addition/release/change delay 
	Y
	Y
	Requirement is needed

	
	Maximum Receive Timing Difference in Dual Connectivity
	TBD
	
	

	
	Maximum Transmission Timing Difference in Dual Connectivity
	TBD
	
	

	
	NR SCell Activation and Deactivation Delay
	Y
	Y
	

	UE Measurements Procedures in RRC_CONNECTED State
	[Intra/inter-frequency] measurement (including cell identification, beam management)
	Y
	Y
	Requirement is needed

	Measurements performance requirements for UE
	Measurement accuracy
	Y
	Y
	Requirement is needed


Other requirements are not precluded if to be identified as necessary.
· Measurement gaps

· Companies may evaluate further the scenarios where measurement gaps are needed for measurements eg interfrequency measurements, intra-frequency measurements, interRAT measurements

· Further analysis is needed on suitable measurement gap pattern(s) for NR measurements and scenarios in which gaps are needed

· System level simulation plan

· Option 1 : System level simulations are used to study suitable requirements for sub 6GHz and >6GHz frequency ranges

· Option 2 : System level simulations are used to study suitable requirements for >6GHz frequency range only

· Note : System simulation assumptions for >6Ghz do not depend on which option is chosen

· Scenarios will be based on Indoor hotspot,Dense urban, Rural and Urban macro scemarios in 38.802

· Detailed assumptions need to be discussed in RAN4 NR AH#2 eg UE RX beamforming and antenna modelling assumptions

· Techniques may be considered which minimise simulation time (eg limiting certain combinations of paramters which do not need to be simulated).

· Link level simulation plan

· For the link studies include at least:

· RLM (in-sync and out-of-sync)

· Cell detection

· Beam identification

· Measurements for mobility and beam management from the core requirements point of view (e.g., number of samples, measuemrent period, measurement accuracy etc.)

· Basic SI reading (PBCH acquisition)

· Any additional link study if needed for SA specifically

· Discuss the link simulations methodology.

· Agree on simulation assumptions for link level studies.

· Measurement definition and reference point

· Companies are invited to contribute initial text proposals for RSRP and Quality Metrics in NR RRM Adhoc #2 

· Incoming liaision statements

· Further evaluation of the feasibility of the SS burst periodicities which RAN1 requested to be investigated in R4-1704311 LS on set of configuration values for SS burst set periodicity is needed

· Further investigation of questions raised by RAN2 in R4-1704509
LS on the feasibility of DC-related mobility enhancements in NR is needed
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
· xxx

· xxx

· xxx

2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx

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
· Physical layer aspects
· Channel coding and modulation;

· Physical layer channels for control and data based on associated waveform,  numerologies and frame structure in line with the conclusions of the study item, including mini-slot design;

· Synchronization and broadcast channels/signals related to initial access and mobility and channel/signals related to random access, including multi-beam support;

· Downlink and uplink functionality related to multi-antenna transmission/reception enabling closed loop and open/semi-open loop transmissions, beam management, interference measurement, Type I codebook-based CSI acquisition and Type II CSI acquisition as well as CSI acquisition for reciprocity-based operation, the associated reference signal designs, and related quasi-colocation assumptions.

· Physical layer procedure(s)
· Procedures related to initial access, paging, and mobility;

· Scheduling /HARQ mechanisms.

· Duplexing 
· Enablers for interference management mechanisms for handling cross-link interference.

· Mechanisms to ensure forward compatibility to support

· NR-LTE co-existence mechanisms
· Co-existence of LTE UL and NR UL within the bandwidth of an LTE component carrier and co-existence of LTE DL and NR DL within the bandwidth of an LTE component carrier

· Support of ultra-reliable part of URLLC
· Definitions of UE categories / capabilities

· Stage-2 aspects on radio interface protocols, including:
· Bearer type unification for EN-DC and NG EN-DC
· Measurements and UE capability coordination between MN and SN
· New QoS related aspects
· Stage-3 level issues for each radio protocol (RRC/SDAP/PDCP/RLC/MAC)
· Band definition for some targeted frequency ranges
· The following specifications for identified frequency bands/their DC/CA band combinations and Layer 1/2 specifications

· Base station radio transmission and reception

· Conducted and/or OTA RF requirements for below 6GHz

· OTA RF requirements for above 24GHz.

· EMC requirements

· UE radio transmission and reception for NSA and SA
· Conducted RF requirements for below 6GHz

· OTA RF requirements for above 24GHz

· EMC requirements

· Radio Resource Management

· Conducted RRM requirements for below 6GHz 

· OTA RRM requirements for above 24GHz
· Requirements for Non-Stand-alone operation except for idle mode mobility
· Requirements for Stand-alone operation

· OTA test aspect affecting UE RF, BS RF and RRM core requirements if any
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
· xxx

· xxx

· xxx
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ZTE, ZTE Microelectronics, ETRI, Qualcomm, InterDigital, MediaTek, KRRI, OPPO, CATT, Motorola Mobility, Lenovo, ITL, Sierra Wireless, Samsung, LGE, Ericsson, NTT Docomo, Sharp, Nokia, Alcatel-Lucent Shanghai Bell

[R1-1377] R1-1706280
WF on PRACH sequence type
ZTE, ZTE Microelectronics, Qualcomm, CATT, Samsung, Intel, LGE, NTT DOCOMO

[R1-1378] R1-1706281
Summary of PRACH sequence proposals
ZTE, ZTE Microelectronics

[R1-1379] R1-1706285
WF on NR-PBCH Transmission Scheme
Samsung, NTT DOCOMO, LGE, CATT, ITL, InterDigital, ZTE, ZTE Microelectronics

[R1-1380] R1-1706286
WF on resource mapping for NR-PDCCH
LG Electronics, ETRI, …

[R1-1381] R1-1706287
WF on RS for PBCH
ZTE, ZTE Microelectronics

[R1-1382] R1-1706288
WF on physical channel of the group common PDCCH
LG Electronics, Panasonic

[R1-1383] R1-1706295
WF on CRC Attachment
Ericsson, LG, MediaTek, Samsung, ZTE

[R1-1384] R1-1706296
WF on Code Block Segmentation
Ericsson

[R1-1385] R1-1706297
WF on Throughput Requirement of LDPC Codes
Ericsson

[R1-1386] R1-1706300
WF on configurable semi-static and dynamic operation for duplexing flexibility
Huawei, HiSilicon

[R1-1387] R1-1706301
WF on cross link interference detection for duplexing flexibility
Huawei, HiSilicon

[R1-1388] R1-1706302
WF on power control and MCS parameters configuration for duplexing flexibility
Huawei, HiSilicon

[R1-1389] R1-1706305
WF on Layer Mapping for NR
Samsung

[R1-1390] R1-1706306
WF on UL Frequency Selective Precoding Support
Samsung, LG Electronics, Nokia, Alcatel-Lucent Shanghai Bells, CATT, Interdigital, Huawei, HiSilicon, Xinwei

[R1-1391] R1-1706307
WF on Dynamic Signaling for CSI-RS Activation
Samsung, LG Electronics

[R1-1392] R1-1706308
WF on WF on CSI Framework Details
Samsung, NTT DOCOMO, LG Electronics, Intel Corporation, CHTTL

[R1-1393] R1-1706309
WF on REG to CCE Mapping for NR-PDCCH
Ericsson, NTT DOCOMO

[R1-1394] R1-1706310
WF on the number of DL orthogonal DM-RS ports
Huawei, HiSilicon, AT&T, IITM, Softbank, CeWiT, CMCC, IITH, Tejas Networks, MediaTek, CATT, CATR, Nokia, ASB, Mitsubishi Electric, NTT DOCOMO, Fujitsu, China Unicom, Deutsche Telekom, KDDI, TELECOM ITALIA, Xinwei

[R1-1395] R1-1706311
WF on DL transmission scheme 2
Huawei, HiSilicon, CATR, Interdigital, Mitsubishi Electric, China Unicom, Deutsche Telekom, Xinwei, CMCC

[R1-1396] R1-1706313
WF on base graph parameters
Nokia, Alcatel-Lucent Shanghai Bell

[R1-1397] R1-1706314
WF on the Number of NR-PSS Sequence
Samsung, Intel, LG Electronics, NTT DOCOMO, InterDigital, ETRI, Ericsson, MediaTek, Sharp, ITL, KDDI, Fujitsu, OPPO, Xiaomi, Panasonic, VIVO

[R1-1398] R1-1706318
WF on REG to CCE Mapping for NR-PDCCH
Ericsson, NTT DOCOMO, LG Electronics

[R1-1399] R1-1706319
WF on frequency granularity for CSI reporting
LG Electronics

[R1-1400] R1-1706320
WF on dynamic configuration of IMR for NR
LG Electronics, Samsung, NTT DOCOMO, Sharp, Nokia, Alcatel-Lucent Shanghai Bell

[R1-1401] R1-1706321
WF on control and data
NTT DOCOMO, ZTE, Ericsson, Samsung, CATT, OPPO, vivo, Nokia, Motorola Mobility, Lenovo, Panasonic

[R1-1402] R1-1706322
WF on PDSCH starting position
Ericsson, NTT DOCOMO, Huawei, HiSilicon, Nokia, ASB, ZTE, ZTE Microelectronics

[R1-1403] R1-1706325
WF on inter-TRP signaling for duplexing flexibility
LG Electronics, Ericsson, CATT, Nokia

[R1-1404] R1-1706326
WF on physical channel structure for indication of impacted resources
LG Electronics, ZTE, ZTE Microelectronics, InterDigital, OPPO, KT, Ericsson, Sony

[R1-1405] R1-1706328
WF on PTRS for DFT-S-OFDM
Ericsson, Mitsubishi, Qualcomm, Interdigital, Spreadtrum, NTT DOCOMO

[R1-1406] R1-1706329
WF on PTRS structure
Ericsson, Panasonic

[R1-1407] R1-1706330
WF on Number of Base Graphs for LDPC Codes
Ericsson, Intel

[R1-1408] R1-1706355
Correction for channel model references
Ericsson

[R1-1409] R1-1706363
WF on CSI-RS for beam management
Samsung

[R1-1410] R1-1706371
WF on PRACH sequence type
ZTE, ZTE Microelectronics, Nokia, Alcatel-Lucent Shanghai Bell, Qualcomm, CATT, MediaTek,  LGE, Huawei, DoCoMo, Ericsson,  Cohere,  Sharp,  Sony, Samsung

[R1-1411] R1-1706372
WF on CSI reporting and calculation for transmission scheme 2
LG Electronics, Samsung, ZTE, ZTE Microelectronics

[R1-1412] R1-1706373
Correction on Rural LSP for TR38.901
Huawei, HiSilicon, CMCC, Ericsson

[R1-1413] R1-1706374
Clarification for spatial consistency procedure
NTT DOCOMO, INC.

[R1-1414] R1-1706375
TR36.873_CR_Correction_on_Rural_LSP
Huawei, HiSilicon, CMCC, Ericsson

[R1-1415] R1-1706376
WF on Number of Base Graphs for LDPC Codes
Huawei, Hisilicon, ZTE, ZTE Microelectronics, MediaTek, CATT, CATR, Spreadtrum, Accelercom, Coherent Logix

[R1-1416] R1-1706377
Chairman's notes of AI 8.1.4 Channel coding
Ad-Hoc chair (Nokia)

[R1-1417] R1-1706378
Chairman's notes of AI 8.1.9 Channel model
Ad-Hoc chair (Nokia)

[R1-1418] R1-1706379
Chairman's notes of AI 8.1.6 Duplex and interference management
Ad-Hoc chair (Qualcomm)

[R1-1419] R1-1706380
Chairman's notes of AI 8.1.8 NR-LTE co-existence
Ad-Hoc chair (Qualcomm)

[R1-1420] R1-1706381
Correction on Rural LSP for TR38.901
Huawei, HiSilicon, CMCC, Ericsson

[R1-1421] R1-1706382
Clarification for spatial consistency procedure
NTT DOCOMO, INC.

[R1-1422] R1-1706383
void
ETSI

[R1-1423] R1-1706384
void
ETSI

[R1-1424] R1-1706385
void
ETSI

[R1-1425] R1-1706386
void
ETSI

[R1-1426] R1-1706387
void
ETSI

[R1-1427] R1-1706388
void
ETSI

[R1-1428] R1-1706389
void
ETSI

[R1-1429] R1-1706390
void
ETSI

[R1-1430] R1-1706391
void
ETSI

[R1-1431] R1-1706392
void
ETSI

[R1-1432] R1-1706393
void
ETSI

[R1-1433] R1-1706394
void
ETSI

[R1-1434] R1-1706395
void
ETSI

[R1-1435] R1-1706396
WF on RACH Message 3 Waveform
Nokia, Alcatel-Lucent Shanghai Bell, CATT, Huawei, HiSi, ZTE

[R1-1436] R1-1706397
Summary of offline discussion
Sony

[R1-1437] R1-1706398
WF on SS Burst Set Timing Indication
Samsung, CATT,  Intel, Nokia, Alcatel-Lucent Shanghai Bell, ZTE, ZTE Microelectronics, Ericsson,  KRRI, InterDigital, LGE, Motorola Mobility, Lenovo

[R1-1438] R1-1706399
WF on code block group segmentation
LG Electronics, Nokia, ASB, KT

[R1-1439] R1-1706406
WF on LDPC Selection Criteria
Samsung, LGE

[R1-1440] R1-1706407
WF on Transmit Diversity Scheme for NR-PDCCH
MediaTek, Samsung, ZTE, vivo, NTT DOCOMO

[R1-1441] R1-1706408
WF on Polar Code Design
Nokia, ASB, NTT DOCOMO, LG Electronics

[R1-1442] R1-1706412
WF on Ordered Sequence of Polar Code
Huawei, HiSilicon, MediaTek, ZTE, ZTE Microelectronics, CATT, Coherent Logix, AccelerComm

[R1-1443] R1-1706413
WF on channel code for PBCH
Huawei, HiSilicon

[R1-1444] R1-1706414
WF on channel coding for very small block sizes
Huawei, HiSilicon, CATT, MediaTek, ZTE, ZTE Microelectronics, Coherent Logix, AccelerComm, InterDigital

[R1-1445] R1-1706415
WF on Polar Design
Huawei, HiSilicon, MediaTek, Coherent Logix, AccelerComm, Spreadtrum

[R1-1446] R1-1706416
WF on DL DMRS for broadcast/multicast PDSCH
LG Electronics, Panasonic

[R1-1447] R1-1706417
WF on remaining system information delivery
Samsung, Ericsson, Nokia, Qualcomm, NTT DOCOMO

[R1-1448] R1-1706420
WF on Joint Triggering of Aperiodic CSI-RS and Aperiodic CSI Reporting
Ericsson, NTT DOCOMO, Samsung

[R1-1449] R1-1706421
Multiple/Repeated PRACH preamble transmission with OCC across preambles
Qualcomm, ZTE, ZTE Microelectronics, Cohere, Samsung, Interdigital

[R1-1450] R1-1706422
Beam refinement in Msg2/Msg4 and beam reporting in Msg3 in multi-beam scenario
Qualcomm, AT&T

[R1-1451] R1-1706423
WF on information and frozen bit Selection on NR Polar Codes
LG Electronics, Ericsson, AT&T, InterDigital, KT

[R1-1452] R1-1706427
Way Forward on UE-specific RF bandwidth adaptation in NR
MediaTek, AT&T, ITRI

[R1-1453] R1-1706428
WF on Beam Management Framework
Ericsson, Samsung, LG Electronics, CATT, NTT DOCOMO

[R1-1454] R1-1706429
WF on NR-SS design
LG Electronics, InterDigital

[R1-1455] R1-1706430
WF on self-contained RS in NR-PBCH symbols
LG Electronics, Samsung, NTT DOCOMO, InterDigital

[R1-1456] R1-1706431
WF on NR-PBCH design
LG Electronics

[R1-1457] R1-1706432
WF on Scheduling Request Resources in Multi-beam Scenario
Qualcomm

[R1-1458] R1-1706433
WF on DL transmission scheme 2
Samsung, Intel, LG Electronics, Xinwei, CHTTL, BT, ZTE, ZTE Microelectronics, KDDI, Nokia, Alcatel-Lucent Shanghai Bell, AT&T, Fujitsu, Panasonic

[R1-1459] R1-1706434
WF on DL PRB bundling
Samsung

[R1-1460] R1-1706435
WF on Repeating Coded Bits of Polar Code
Ericsson

[R1-1461] R1-1706436
WF on Puncturing Methods for Polar Codes
Ericsson

[R1-1462] R1-1706437
WF on Nested Puncturing Pattern for Polar Codes
Ericsson

[R1-1463] R1-1706438
WF on Type II CSI feedback
Ericsson, Samsung, BT

[R1-1464] R1-1706439
WF on Basic & Enhanced NR CSI Feedback
Ericsson, Intel, CATT, AT&T

[R1-1465] R1-1706440
Discussion on DL DMRS design
Qualcomm Incorporated

[R1-1466] R1-1706441
WF on CSI-RS density
LG Electronics, InterDigital, Intel, ITRI

[R1-1467] R1-1706442
Title: WF on overhead reduction of CSI feedback Type II
LG Electronics, Ericsson, Samsung, Qualcomm, Huawei, Hisilicon, ZTE, ZTE microelectronics

[R1-1468] R1-1706443
Way Forward on the Number of  NR-PSS Sequences
Qualcomm, Huawei, HiSilicon, Nokia, ASB, ZTE, ZTE Microelectronics, CATT, Motorola Mobility, Lenovo, Sierra Wireless

[R1-1469] R1-1706444
WF on codebook based transmission for UL
LG Electronics, AT&T, CATT, Ericsson, Huawei, HiSilicon, InterDigital, ITL, KRRI, Nokia, Alcatel-Lucent Shanghai Bell, OPPO, Samsung, Sony Corporation, Xinwei

[R1-1470] R1-1706445
WF on non-codebook based transmission for UL
LG Electronics, CATT, Ericsson, Huawei, HiSilicon

[R1-1471] R1-1706446
WF on aperiodic SRS triggering in NR
LG Electronics, Ericsson, KT Corp., OPPO, Samsung

[R1-1472] R1-1706447
WF on QCL for CSI-RS
LG Electronics, Qualcomm, Xinwei

[R1-1473] R1-1706448
Summary on Multi-TRP and Multi-panel transmission
CATT

[R1-1474] R1-1706449
WF on ZP CSI-RS for PDSCH rate matching
LG electronics, NTT DOCOMO, Ericsson, Panasonic

[R1-1475] R1-1706451
WF on NR-SS Block Content and Time Index Indication
Huawei, HiSilicon, Qualcomm, NTT DOCOMO, Sierra Wireless, AT&T, Xiaomi, vivo, OPPO

[R1-1476] R1-1706452
WF on maximum number of SS blocks within SS burst set
Huawei

[R1-1477] R1-1706453
WF on beam recovery mechanisms
LG Electronics, Ericsson, Intel, KT Corp., Nokia, MediaTek

[R1-1478] R1-1706454
WF on multi-beam based PUCCH transmission
LG Electronics, WILUS Inc., KT Corp.

[R1-1479] R1-1706455
WF on UL Tx beam indication for UL beam management
LGE, CATT, Samsung

[R1-1480] R1-1706456
WF on beam indication for PDCCH
Samsung, Intel

[R1-1481] R1-1706457
WF on beam measurement RS
Samsung

[R1-1482] R1-1706458
WF on beam recovery
ZTE

[R1-1483] R1-1706459
WF on beam reporting
ZTE, ZTE Microelectronics, ASTRI

[R1-1484] R1-1706460
WF on RS association for UL and DL beam management
ZTE, ZTE Microelectronics, ASTRI, CMCC, Intel Corporation, Xinwei, Ericsson, Samsung

[R1-1485] R1-1706461
WF on CSI-RS design
ZTE, ZTE Microelectronics

[R1-1486] R1-1706462
WF on DL front loaded DMRS
ZTE, ZTE Microelectronics, Huawei, HiSilicon, Samsung, Intel, ASTRI, Xinwei, MediaTek, vivo, Mitsubishi Electric Co., CATT, CATR, Spreadtrum, KT Corp, CHTTL

[R1-1487] R1-1706463
WF on DL PTRS design
ZTE

[R1-1488] R1-1706464
WF on indication for QCL assumption
ZTE, ZTE Microelectronics

[R1-1489] R1-1706465
Polar Coding Construction and Rate Matching Impact on Complexity and Latency
Qualcomm Incorporated

[R1-1490] R1-1706468
WF on NR-PDCCH structure
Panasonic, Samsung, Intel,  NTT DOCOMO

[R1-1491] R1-1706480
WF on using SS blocks in beam management
Qualcomm, LG, AT&T, Ericsson, Xinwei, Oppo

[R1-1492] R1-1706481
WF on pre-emption indication
Huawei, HiSilicon, Sony, KT Corp, InterDigital, Qualcomm, ZTE, ZTE Microelectronics, Sequans, MediaTek, NTT DOCOMO,III,OPPO,Panasonic

[R1-1493] R1-1706482
WF on subsequent transmission
Huawei, HiSilicon, Sony, Sequans, MediaTek

[R1-1494] R1-1706483
WF on DL transmission scheme 2
Qualcomm, MediaTek, OPPO, Ericsson

[R1-1495] R1-1706485
WF on Polar code construction
Qualcomm, Ericsson

[R1-1496] R1-1706486
WF on the numerology
LG Electronics

[R1-1497] R1-1706487
WF on DL RSRP for L3 mobility
LG Electronics, Ericsson, NTT DOCOMO

[R1-1498] R1-1706489
WF on NR DL control CCE size
ZTE, ZTE Microelectronics, Ericsson, Qualcomm

[R1-1499] R1-1706494
WF on PTRS structure
Ericsson, Panasonic, Samsung

[R1-1500] R1-1706495
WF on procedures of grant-free transmission
Huawei, HiSilicon, CATT

[R1-1501] R1-1706496
WF on feedback Mechanism
Huawei, HiSilicon

[R1-1502] R1-1706497
Draft LS on Wideband Operating Options
Qualcomm

[R1-1503] R1-1706498
Control monitoring timing reference
ZTE, ZTE Microelectronics, Ericsson, Samsung

[R1-1504] R1-1706499
Dynamic indication for PDSCH transmission length
ZTE, ZTE Microelectronics, Ericsson, Nokia, Samsung

[R1-1505] R1-1706500
Unified data tran
ZTE, ZTE Microelectronics, Ericsson, Nokia, Samsung

[R1-1506] R1-1706503
WF on UL codebook design principle
LG Electronics, Xinwei

[R1-1507] R1-1706504
WF on non-codebook based transmission for UL
NTT DOCOMO, InterDigital, Samsung, Nokia, LG Electronics

[R1-1508] R1-1706505
WF on Triggering Mechanism for CSI Reporting
NTT DOCOMO, InterDigital, Intel, LGE, Sharp, CATT

[R1-1509] R1-1706506
WF on Interference Measurement Resource
NTT DOCOMO, Nokia, ASB, Huawei, HiSilicon

[R1-1510] R1-1706507
WF on codebook design for NR CSI feedback type I
NTT DOCOMO, LG Electronics, Samsung, Ericsson

[R1-1511] R1-1706508
WF on DM-RS
NTT DOCOMO, Ericsson, Qualcomm, LGE, Nokia, ASB, CEWiT, IIT-H, IIT-M, Tejas Networks

[R1-1512] R1-1706515
Way Forward on SS Burst Set Periodicity for Initial Cell Search
Qualcomm

[R1-1513] R1-1706516
Way forward on the semi-static transmission direction configuration for NR
Intel

[R1-1514] R1-1706517
WF on 1-symbol NR-PUCCH
LG Electronics, Intel

[R1-1515] R1-1706518
WF on 2-symbol NR-PUCCH
LG Electronics, Panasonic, NTT DOCOMO

[R1-1516] R1-1706519
WF on Long Duration NR-PUCCH Structure
LG Electronics, Intel

[R1-1517] R1-1706520
WF on multiplexing between short PUCCH and long PUCCH
LG Electronics

[R1-1518] R1-1706521
WF on HARQ operation
LG Electronics, CATT

[R1-1519] R1-1706522
WF on HARQ-ACK feedback
LG Electronics

[R1-1520] R1-1706523
Summary of NR SS burst set Periodicity Offline
Intel Corporation

[R1-1521] R1-1706524
WF on Dedicated NR PRACH
Intel, AT&T, LG Electronics

[R1-1522] R1-1706525
WF on sequence design of Polar codes
Qualcomm

[R1-1523] R1-1706526
WF on NR-LTE coexistence on UL
ZTE, ZTE Microelectronics, Ericsson, Nokia, ASB, SoftBank

[R1-1524] R1-1706528
Short block codes for eMBB control
Nokia, Alcatel-Lucent Shanghai Bell

[R1-1525] R1-1706531
WF on the contents of group common PDCCH
Qualcomm

[R1-1526] R1-1706532
NR PRACH preamble design with mutiple different ZC sequences
CATT, Huawei, Hisillicon

[R1-1527] R1-1706533
WF on DL RS for layer3 mobility
Huawei, HiSilicon, AT&T, LGE, Ericsson, NTT DOCOMO, Intel, MediaTek

[R1-1528] R1-1706534
Summary of discussion on SS block composition, SS burst set composition and SS time index indication
Ericsson

[R1-1529] R1-1706535
Summary of channel raster offline discussion
CATT

[R1-1530] R1-1706536
WF on UE compatibility of beam correspondance reporting
Samsung, Intel

[R1-1531] R1-1706537
WF on LTE-NR co-existence in overlapping spectrum
AT&T, CATT, Deutsche Telekom, Ericsson, Huawei, HiSilicon, Intel, Nokia

[R1-1532] R1-1706538
WF on SRS Sequences
Ericsson, Panasonic

[R1-1533] R1-1706539
WF on Frequency Hopping for SRS
Ericsson, Qualcomm, CATT

[R1-1534] R1-1706540
WF on Beam Related Indication
Ericsson, ZTE, Intel

[R1-1535] R1-1706542
WF on DMRS and DC subcarrier
Samsung, CATT, Xinwei, PANASONIC, ZTE, ZTE Microelectronics

[R1-1536] R1-1706543
Additional DMRS structure
Samsung, Qualcomm Incorporated, ETRI, CATT, Ericsson, vivo, KT Corp

[R1-1537] R1-1706544
WF on CSI-RS design and configuration for RRM measurement
NTT DOCOMO, Huawei, ZTE, Ericsson, MediaTek

[R1-1538] R1-1706546
WF on sequence design of Polar codes
NTT DOCOMO, MediaTek

[R1-1539] R1-1706547
WF on RACH preamble detection for CONNECTED mode UEs
Huawei, HiSilicon

[R1-1540] R1-1706548
WF on RACH association and load balancing
Huawei, HiSilicon

[R1-1541] R1-1706549
WF on paging
Huawei, HiSilicon

[R1-1542] R1-1706550
WF on RS for PBCH
ZTE, ZTE Microelectronics, Ericsson, Samsung, OPPO, InterDigital, Huawei, HiSilicon, Qualcomm, Cohere, Sony

[R1-1543] R1-1706551
WF on control channel for multi-TRP transmission
Huawei, HiSilicon,  AT&T, MediaTek, Interdigital, Nokia, Alcatel-Lucent Shanghai Bell, Samsung, Intel, National Instruments, ZTE, Orange

[R1-1544] R1-1706552
WF on DL signals for random access
ZTE, ZTE Microelectronics

[R1-1545] R1-1706553
WF on RS for time and frequency tracking and the evaluation assumptions
MediaTek

[R1-1546] R1-1706554
Summary of AI 8.1.2.1.5 UL transmit diversity
Mitsubishi Electric

[R1-1547] R1-1706557
WF on PRACH Transmission
Samsung

[R1-1548] R1-1706558
WF on RACH Message 3 Waveform
Nokia, Alcatel-Lucent Shanghai Bell, CATT

[R1-1549] R1-1706559
WF - Dynamic indication of transmission length on data channel
ZTE, Microelectronics, Ericsson, Nokia, AT&T, vivo, Panasonic, Convida Wireless, Intel, KT Corp, CATT

[R1-1550] R1-1706560
WF - Unified data transmissions
ZTE, ZTE Microelectronics, Ericsson, Nokia, DCM, Orange

[R1-1551] R1-1706565
Summary of issues on CSI feedback Type I
LG Electronics

[R1-1552] R1-1706566
WF on presence of PT-RS
LG Electronics

[R1-1553] R1-1706567
WF on Joint Triggering of Aperiodic CSI-RS and Aperiodic CSI Reporting
Ericsson, NTT DOCOMO, Samsung

[R1-1554] R1-1706568
WF on LTE-NR UL Coexistence
Huawei, HiSilicon, China Telecom, China Unicom, Neul, CATR, Deutsche Telecom, Orange

[R1-1555] R1-1706569
Summary of views on CSI Acquisition Framework
AT&T

[R1-1556] R1-1706570
WF on RACH Message 3 Waveform
Qualcomm, Oppo, Vivo, IITH,IITM, Tejas Networks, Reliance Jio

[R1-1557] R1-1706571
Summary of Views on CSI-RS for NR
Huawei, HiSilicon

[R1-1558] R1-1706572
WF on Design of CSI-RS
Huawei, HiSilicon, Intel, ZTE, ZTE Microelectronics

[R1-1559] R1-1706573
WF on Polar code construction
Samsung

[R1-1560] R1-1706574
Way forward on channel reciprocity based CSI acquisition for NR
ZTE, ZTE Microelectronics, Samsung, CATT, CMCC, ASTRI, ITRI, Xinwei, AT&T, NTT DOCOMO, MediaTek, Ericsson

[R1-1561] R1-1706575
WF on NR UL transmission in LTE UL bandwidth
Huawei, HiSilicon, China Telecom, Deutsche Telecom, CMCC, China Unicom

[R1-1562] R1-1706576
[DRAFT] LS on set of configuration values for SS burst set periodicity
Intel

[R1-1563] R1-1706579
WF on coding scheme for small block lengths
LG Electronics, KT, Nokia, ASB

[R1-1564] R1-1706580
Way Forward on CSI-RS for Beam Management
Intel, Ericsson, InterDigital, OPPO, CATT, Samsung, CHTTL

[R1-1565] R1-1706581
WF on channel coding for very small block lengths
Ericsson, Samsung

[R1-1566] R1-1706582
WF on bandwidth part
Huawei, HiSilicon, Ericsson, OPPO, InterDigital, Panasonic, vivo

[R1-1567] R1-1706585
WF on CB-group based retransmission
Samsung, NTT DOCOMO, ZTE, ZTE Microelectronics

[R1-1568] R1-1706588
Summary of issues on fine time and frequency tracking of channel
MediaTek

[R1-1569] R1-1706592
Summary on Type II CSI feedback
CATT

[R1-1570] R1-1706593
Performance evaluations of DMRS designs for NR MIMO
Mitsubishi Electric Co.

[R1-1571] R1-1706594
WF on reciprocity based CSI feedback
Huawei, HiSilicon, MediaTek

[R1-1572] R1-1706596
Summary of views on beam management
Qualcomm

[R1-1573] R1-1706597
void
ETSI

[R1-1574] R1-1706598
Summary of PTRS issues and way forwards
Ericsson

[R1-1575] R1-1706603
WF on NR-SS sequence design
LG Electronics

[R1-1576] R1-1706604
WF on 1-symbol NR-PUCCH
LG Electronics, Intel, NTT DOCOMO, CATT, ETRI, Panasonic

[R1-1577] R1-1706607
Summary of issues on DL PRB bundling
Xinwei

[R1-1578] R1-1706608
WF on DL PRB bundling size and indication
Xinwei

[R1-1579] R1-1706612
WF on 1-symbol short PUCCH with > 2 UCI
Intel, LG, NTT DOCOMO, MediaTek, Samsung, Panasonic, Oppo, Ericsson

[R1-1580] R1-1706613
WF on Power ramping counter of RACH Msg1 retransmission
Mitsubishi Electric

[R1-1581] R1-1706614
WF on CA/DC for NR
Ericsson, Panasonic, Samsung, NTT DOCOMO

[R1-1582] R1-1706615
LS on Wideband Operating Options
RAN1, Qualcomm

[R1-1583] R1-1706616
WF on waveform for UL short PUCCH
Qualcomm, ZTE, Mitsubishi, IITH, CEWiT, Reliance Jio, IITM, Tejas Networks, INL

[R1-1584] R1-1706617
Summary of offline discussion on CSI acquisition for reciprocity based operation
ZTE

[R1-1585] R1-1706625
WF on HARQ process for NR
Huawei, HiSilicon, NTT DOCOMO, Ericsson, CATT

[R1-1586] R1-1706626
WF on Type II CSI
Intel, InterDigital

[R1-1587] R1-1706627
WF on Type I CSI codebook for multi-panel
Intel, Ericsson, InterDigital, Huawei, LG Electronics

[R1-1588] R1-1706629
WF on NR-SS parameter sets
LG Electronics

[R1-1589] R1-1706630
WF on SS block time index indication
Huawei, HiSilicon, Xiaomi, InterDigital

[R1-1590] R1-1706631
[DRAFT] LS on indication of PRACH resources for non-contention based random access
Intel

[R1-1591] R1-1706632
WF on UL beam management
MediaTek

[R1-1592] R1-1706633
WF on beam failure recovery
MediaTek, Ericsson, Samsung, KT Corp, InterDigital

[R1-1593] R1-1706634
WF on NR PUCCH short format with one symbol
ZTE, ZTE Microelectronics, Qualcomm, IITH, CEWiT, Reliance Jio, IIRM, Tejas network

[R1-1594] R1-1706635
Summary of contributions on non-codebook transmission
Nokia, Alcatel-Lucent Shanghai Bell

[R1-1595] R1-1706636
WF on UL Frequency Selectivity
Nokia, ASB, Qualcomm, CATT

[R1-1596] R1-1706637
Summary of issues on DMRS
Qualcomm

[R1-1597] R1-1706638
WF on presence of PT-RS
LG Electronics, ZTE, ZTE Microelectronics

[R1-1598] R1-1706639
WF on uplink power control
Nokia, ASB, InterDigital, OPPO, NTT DOCOMO, Intel, Mitsubishi

[R1-1599] R1-1706640
Summary of AI 8.1.2.4.5 QCL
Nokia

[R1-1600] R1-1706641
WF on BPL definition
Nokia, Ericsson, ASB

[R1-1601] R1-1706642
WF on spatial consistency model for Phase 3 calibration
Nokia, ASB, Ericsson, Samsung

[R1-1602] R1-1706643
WF on number of RBS for DFT-S-OFDM based UL transmission
Qualcomm, DOCOMO, Intel, CATT

[R1-1603] R1-1706644
WF on the numerology
LG Electronics, Ericsson, Inter Digital

[R1-1604] R1-1706645
Summary of Issues and WF on Codebook based transmission for UL
Intel

[R1-1605] R1-1706646
Summary of Agenda Item 8.1.2.1.2
Ericsson

[R1-1606] R1-1706647
Layer Mapping Candidates
Samsung

[R1-1607] R1-1706653
WF on DL PRB bundling size and indication
Xinwei, Samsung, CATT, Huawei, Hisilicon, MTK, ZTE, ZTE Microelectronics, Intel

[R1-1608] R1-1706654
Summary of Views on beam failure recovery
MediaTek

[R1-1609] R1-1706660
WF on beam reporting
CATT, Intel

[R1-1610] R1-1706663
WF on phase compensation for CSI acquisition
CATT, OPPO, Xinwei

[R1-1611] R1-1706665
WF on physical channel structure for indication of impacted resources
LG Electronics, ZTE, ZTE Microelectronics, Sharp, Panasonic, OPPO, Ericsson, MediaTek, InterDigital, Nokia, Alcatel-Lucent Shanghai Bell

[R1-1612] R1-1706666
WF on bandwidth part in NR
MediaTek, Huawei, HiSilicon

[R1-1613] R1-1706667
WF on number of symbols for long PUCCH
Panasonic, NTT DOCOMO

[R1-1614] R1-1706670
WF on CB-group based retransmission
Samsung

[R1-1615] R1-1706671
Summary of AI 8.1.2.1.5 UL transmit diversity
Mitsubishi Electric

[R1-1616] R1-1706674
FRANK polar construction: nested extension design of Polar codes based on mutual information
Qualcomm Incorporated

[R1-1617] R1-1706675
A comprehensive Rate-matching scheme for polar code and performance evaluation
Qualcomm Incorporated

[R1-1618] R1-1706676
Merged WF on PTRS structure
Ericsson, Panasonic, Huawei, HiSilicon, NTT Docomo

[R1-1619] R1-1706681
WF on recovery from beam failure
Samsung, MediaTek, Ericsson, NTT DOCOMO

[R1-1620] R1-1706686
WF on number of SS blocks
Nokia, Alcatel-Lucent Shanghai Bell, ZTE, ZTE Microelectronics, Ericsson

[R1-1621] R1-1706689
Initial Access Offline Discussion Outcome
Qualcomm, Ericsson

[R1-1622] R1-1706690
WF on signaling for scheduling and HARQ timing
Nokia, ASB

[R1-1623] R1-1706692
WF on blind decoding on CORESET
Vivo, Samsung, ZTE, ZTE Microelectronics, Interdigital

[R1-1624] R1-1706693
WF on Frequency Hopping for Long Duration NR-PUCCH
LG Electronics, Intel, OPPO, Panasonic

[R1-1625] R1-1706695
[Draft] LS on NR Initial access
Ericsson, Qualcomm

[R1-1626] R1-1706696
WF on CSI-RS for beam management
Samsung

[R1-1627] R1-1706697
WF on UL beam management
MediaTek

[R1-1628] R1-1706698
WF on pi/2 BPSK with spectrum shaping
IITH, IITM, CEWiT, Tejas Networks, Reliance Jio, ATT, Deutsche Telekom, Sony, INL, Thales, Dish, Interdigital, KDDI, Skyworks, VIVO

[R1-1629] R1-1706699
WF on assignment for DL and UL transmission
CMCC

[R1-1630] R1-1706700
WF on transmit diversity for DFTsOFDM
Mitsubishi Electric, Qualcomm, Interdigital, Intel, Ericsson, CATT, NTT DOCOMO, IITH, CEWiT, Reliance Jio, IITM, Tejas Networks, LG Electronics

[R1-1631] R1-1706701
WF on transmit diversity for DFTsOFDM in control channel
Mitsubishi Electric, Qualcomm, Interdigital, Ericsson

[R1-1632] R1-1706702
WF on UL Frequency Selectivity
Nokia, ASB, CATT

[R1-1633] R1-1706706
Way Forward on CSI-RS for Beam Management
Intel, Ericsson, InterDigital, OPPO, CATT, Samsung, CHTTL, NTT DOCOMO, Huawei, LG, Nokia ASB

[R1-1634] R1-1706707
LS on NR Initial access
RAN1, Ericsson, Qualcomm

[R1-1635] R1-1706708
LS on set of configuration values for SS burst set periodicity
RAN1, Intel

[R1-1636] R1-1706709
WF on DMRS position
ZTE, ZTE Microelectronics, Qualcomm

[R1-1637] R1-1706710
WF on the number of HARQ processes
Qualcomm Inc.

[R1-1638] R1-1706711
WF on DMRS and DC subcarrier
Samsung, CATT, Xinwei, PANASONIC, ZTE, ZTE Microelectronics, Ericsson

[R1-1639] R1-1706712
WF on extended CP
Huawei, HiSilicon, Ericsson, Nokia, ASB, Mediatek, China Unicom, CATT, Intel, National Instruments, LGE, Sony

[R1-1640] R1-1706713
WF on multilayer transmission for NR-PDCCH
LG Electronics, Intel, InterDigital

[R1-1641] R1-1706714
WF on RS for time and frequency tracking and the evaluation assumptions
MediaTek

[R1-1642] R1-1706716
LS on indication of PRACH resources for non-contention based random access
RAN1, Intel

[R1-1643] R1-1706717
LS on NR Initial access
RAN1, Ericsson, Qualcomm

[R1-1644] R1-1706718
WF on PBCH contents
Huawei

[R1-1645] R1-1706719
WF on NZP CSI-RS for interference measurement
Huawei, HiSilicon, Qualcomm, Fujitsu, SONY, Xinwei, MediaTek, ZTE, ZTE Microelectronics, CeWiT, AT&T, Deutsche Telekom, IITH, China Telecom, IITM, China Unicom, Mitsubishi Electric, Tejas Networks, NEC, KDDI, Ericsson, InterDigital, LGE, Intel, Softbank

[R1-1646] R1-1706720
Summary of Issues on Power Control
ZTE

[R1-1647] R1-1706721
WF on power sharing/scaling for NR
InterDigital, Nokia

[R1-1648] R1-1706722
WF on Frequency Hopping for SRS
Ericsson, Qualcomm, CATT, Nokia, ASB, Sony, Mitsubishi Electric, Mediatek

[R1-1649] R1-1706723
WF on CSI RS for CSI acquisition
Samsung, Huawei, HiSilicon, Qualcomm, ZTE, ZTE Microelectronics, Nokia, ASB, Ericsson

[R1-1650] R1-1706724
WF on PRACH sequence length and subcarrier spacing
ZTE, ZTE Microelectronics, Nokia, Alcatel-Lucent Shanghai-Bell

[R1-1651] R1-1706725
WF on the Number of Ports for UL Transmission
Samsung

[R1-1652] R1-1706726
WF on configuration of SRS
Mitsubishi Electric, Sony, Ericsson, Nokia, ASB, Huawei, HiSilicon, LG, AT&T

[R1-1653] R1-1706727
Beam Refinement in Msg2/Msg4 and Beam Reporting in Msg3 during Multi-Beam Scenario
Qualcomm, AT&T, Ericsson

[R1-1654] R1-1706728
WF on UL beam management
MediaTek

[R1-1655] R1-1706729
WF on PRACH Transmission
Samsung

[R1-1656] R1-1706730
WF on Schemes of Partial Channel Reciprovity
Huawei, HiSilicon, MediaTek

[R1-1657] R1-1706733
WF on use of SS blocks in beam management
Qualcomm, LG, AT&T, Ericsson, Xinwei, Oppo, IITH, CEWiT, Tejas Networks, IITM, ZTE

[R1-1658] R1-1706735
WF on RS association for UL and DL beam management
ZTE, ZTE Microelectronics, ASTRI, CMCC, Intel Corporation, Xinwei, Ericsson, Samsung, MediaTek, KT Corp, Spreadtrum

[R1-1659] R1-1706745
WF on bandwidth part in NR
MediaTek, Huawei, HiSilicon, Ericsson, Nokia

[R1-1660] R1-1706746
WF on Type II CSI feedback
CATT

[R1-1661] R1-1706747
WF on pre-emption indication
Huawei, HiSilicon, CATR, NTT DOCOMO, Sony, OPPO, ZTE, ZTE Microelectronics, Sequans, Qualcomm, Spreadtrum, InterDigital, Fujitsu

[R1-1662] R1-1706748
[Draft] LS on subcarrier grid in NR
Panasonic, NTT DOCOMO

[R1-1663] R1-1706749
Summary of offline discussion on CSI-RS for CSI acquisition
Samsung

[R1-1664] R1-1706753
On CORESETs
Ericsson

[R1-1665] R1-1706756
LS on subcarrier grid in NR
RAN1, Panasonic, NTT DOCOMO

[R1-1666] R1-1706759
Way Forward on CSI-RS for Beam Management
Intel, Ericsson, InterDigital, OPPO, CATT, Samsung, CHTTL, NTT DOCOMO, Nokia, Alcatel Lucent Shanghai Bell, MediaTeK, ZTE, ZTE Microelectronics, Qualcomm, vivo, Panasonic, Xinwei, KT

[R1-1667] R1-1706760
Offline session notes on AI 8.1.4.2.1.2
Nokia

[R1-1668] R1-1706761
WF on HARQ combining for UL URLLC without grant
LG Electronics, Panasonic, Huawei, HiSilicon, ZTE, ZTE Microelectronics, Sony

[R1-1669] R1-1706762
WF on repetition for UL URLLC
LG Electronics, III

[R1-1670] R1-1706763
WF on physical channel of the group common PDCCH
LG Electronics, Panasonic, Ericsson, Nokia, OPPO, MediaTek, Sharp, InterDigial, ZTE, Convida Wireless

[R1-1671] R1-1706764
WF on assignment for DL and UL transmission
CMCC, Panasonic, CATT, Nokia, Alcatel-Lucent Shanghai Bell, Ericsson, Mediatek, ZTE, ZTE microelectronics, LGE

[R1-1672] R1-1706770
WF on RS for time and frequency tracking and the evaluation assumptions
MediaTek

[R1-1673] R1-1706774
WF on Codebook Design for NR CSI Feedback Type I and II
"Samsung, NTT DOCOMO, Ericsson, CATT, Nokia, Alcatel-Lucent Shanghai Bell, BT, Xinwei, Intel Corporation, NEC, Fujitsu, Sharp, LG Electronics, 

[R1-1674] AT&T"

[R1-1675] R1-1706775
WF on TDD configurations
Qualcomm, Ericsson, Nokia

[R1-1676] R1-1706776
WF on subsequent transmission
Huawei, HiSilicon, KT,Sequans

[R1-1677] R1-1706778
WF on NR CA and DC
Huawei, HiSilicon

[R1-1678] R1-1706779
Clarification on spatial QCL
Huawei, HiSilicon

[R1-1679] R1-1706781
WF on PRACH sequence length
Ericsson, ZTE, ZTE Microelectronics, Nokia, Alcatel-Lucent Shanghai-Bell, Qualcomm, Huawei, HiSilicon, LGE, NTT DOCOMO, Intel, CATT

[R1-1680] R1-1706782
WF on RACH association
Huawei, HiSilicon, ZTE, MediaTek

[R1-1681] R1-1706784
WF on UL beam management
MediaTek, Huawei, HiSilicon, InterDigital, ZTE, ZTE Microelectronics, Xinwei, Samsung, Sony, OPPO,  China Telecom, Intel, Mitsubishi Electric, Ericsson, NEC, Deutsche Telekom, Fujitsu, ITRI, NTT DOCOMO, China Unicom, LG Electronics, SoftBank, KRRI

[R1-1682] R1-1706785
Frequency-domain port multiplexing for front-load DMRS
Qualcomm

[R1-1683] R1-1706796
WF on beam management for UL transmission
MediaTek, Huawei, HiSilicon, InterDigital, ZTE, ZTE Microelectronics, Xinwei, Samsung, Intel, Sony, OPPO, ITRI, KRRI

[R1-1684] R1-1706797
Summary of AI 8.1.2.4.5 QCL
Nokia

[R1-1685] R1-1706800
WF on RS for time and frequency tracking and the evaluation assumptions
MediaTek, Samsung, Huawei, HiSilicon, ZTE, ZTE Microelectronics, Qualcomm, Ericsson

[R1-1686] R1-1706801
Beam management during RACH procedure in multi-beam scenario
Qualcomm, AT&T, Ericsson

[R1-1687] R1-1706802
WF on other system information delivery
MediaTek, CATT, Intel, InterDigital, Nokia, NTT DOCOMO

[R1-1688] R1-1706803
WF on HARQ-ACK feedback
LG Electronics, Intel

[R1-1689] R1-1706807
Correction of PSS polynomial
Intel

[R1-1690] R1-1706809
WF on Schemes of Partial Channel Reciprovity
Huawei, HiSilicon, Samsung, MediaTek

[R1-1691] R1-1706810
UL grant-free configuration
Ericsson, Sharp labs

[R1-1692] R1-1706812
Outcome of offline session on number of SS blocks
Nokia

[R1-1693] R1-1706813
WF on CSI-RS configuration for L3 mobility
Intel

[R1-1694] R1-1706814
Design of rate-matching polar code
Samsung

[R1-1695] R1-1706815
WF on the number of HARQ processes
Qualcomm, vivo, OPPO, ZTE

[R1-1696] R1-1706816
Additional DMRS structure
Samsung, Qualcomm Incorporated, ETRI, CATT, Ericsson, vivo, KT Corp, Nokia, Alcatel-Lucent Shanghai Bell, MediaTek Inc. NTT DOCOMO, INC.

[R1-1697] R1-1706818
Work plan for RACH and Mobility
NTT DOCOMO

[R1-1698] R1-1706820
WF on PRACH Transmission
Samsung, Nokia, Alcatel-Lucent Shanghai Bell

[R1-1699] R1-1706821
1-symbol front-load DMRS
Qualcomm Incorporated

[R1-1700] R1-1706822
WF on multiple Msg1 transmissions for contention-free random access
Huawei, HiSilicon, ZTE, ZTE Microelectronics, Samsung

[R1-1701] R1-1706824
Way Forward on TA for multi-beam operation
Intel

[R1-1702] R1-1706826
Multiple/Repeated PRACH preamble transmission with OCC across preambles
Qualcomm, ZTE, ZTE Microelectronics, Cohere, Samsung, Interdigital, Nokia

[R1-1703] R1-1706827
WF on DL beam indication
ZTE, ZTE Microelectronics

[R1-1704] R1-1706828
WF on frequency location of NR-SS
LG Electronics, ETRI, InterDigital, ITL

[R1-1705] R1-1706829
WF on paging
Huawei, HiSilicon

[R1-1706] R1-1706830
WF on Indication of actually transmitted SS blocks
ZTE, ZTE Microelectronics

[R1-1707] R1-1706831
WF on PBCH Combining in SS burst set
ZTE, ZTE Microelectronics, Samsung

[R1-1708] R1-1706832
Work Plan for NR-SS and NR-PBCH
Ericsson

[R1-1709] R1-1706835
WF on merging of categories for Type II CSI
Ericsson, Samsung

[R1-1710] R1-1706836
WF on PBCH Combining in SS burst set
ZTE, ZTE Microelectronics

[R1-1711] R1-1706837
WF on Indication of actually transmitted SS blocks
ZTE, ZTE Microelectronics

[R1-1712] R1-1706838
WF on subsequent (re)-transmission with puncturing indication
Sequans

[R1-1713] R1-1706840
WF on use of SS blocks in beam management
Qualcomm, LG, AT&T, Ericsson, Xinwei, Oppo

[R1-1714] R1-1706841
WF on uplink power control
Nokia, ASB, InterDigital, OPPO, NTT DOCOMO, Intel, ZTE,Huawei, Ericsson, LG Electronics

[R1-1715] R1-1706845
WF on CBG based feedback, subsequent (re)-transmission and preemption indication
ZTE, Ericsson, Samsung, Nokia, ASB, Sony, Sequans, Panasonic

[R1-1716] R1-1706846
Calibration results for Phase 1 NR MIMO system level calibration
ZTE, ZTE Microelectronics

[R1-1717] R1-1706847
Calibration results for Phase 2 NR MIMO link level calibration
ZTE, ZTE Microelectronics

[R1-1718] R1-1706848
Calibration results for Phase 2 NR MIMO system level calibration
ZTE, ZTE Microelectronics

[R1-1719] R1-1706849
WF on RACH configuration index
Nokia, Alcatel-Lucent Shanghai Bell, NTT DOCOMO

[R1-1720] R1-1706850
WF the hierarchical search space structure
LG Electronics, OPPO, Intel

[R1-1721] R1-1706851
WF on Indication of actually transmitted SS blocks
ZTE, ZTE Microelectronics

[R1-1722] R1-1706852
Discussions on channel and interference measurements for NR
Samsung

[R1-1723] R1-1706853
Calibration results for Phase 1 NR MIMO link level calibration
ZTE, ZTE Microelectronics

[R1-1724] R1-1706855
WF on procedures of grant-free transmission
Huawei, HiSilicon, CATT, CMCC, Convida Wireless, ZTE, ZTE Microelectronics, OPPO, CATR, Orange, Intel, MediaTek, Nokia, Xiaomi
RAN1#89:

[R1-1725] R1-1706896
Enhanced Scheduling Request Transmission for NR
Idaho National Laboratory

[R1-1726] R1-1706897
Updated simulation results on ECP
Huawei, HiSilicon

[R1-1727] R1-1706898
Discussion on NR design for ECP
Huawei, HiSilicon

[R1-1728] R1-1706899
Numerology for DL control channel
Huawei, HiSilicon

[R1-1729] R1-1706900
On bandwidth part and bandwidth adaptation
Huawei, HiSilicon

[R1-1730] R1-1706901
TB mapping for slot aggregation
Huawei, HiSilicon

[R1-1731] R1-1706902
On decoupling DL and UL for CA/DC
Huawei, HiSilicon

[R1-1732] R1-1706903
On NR carrier aggregation
Huawei, HiSilicon

[R1-1733] R1-1706904
Power control for CA and DC
Huawei, HiSilicon

[R1-1734] R1-1706905
Overview of NR UL for LTE-NR coexistence
Huawei, HiSilicon

[R1-1735] R1-1706906
Consideration on subcarrier mapping for LTE-NR coexistence
Huawei, HiSilicon

[R1-1736] R1-1706907
Summary of [88b-15] email discussion on LTE-NR coexistence
Huawei, HiSilicon

[R1-1737] R1-1706908
On NR dual connectivity
Huawei, HiSilicon

[R1-1738] R1-1706909
On uplink data scheduling
Huawei, HiSilicon

[R1-1739] R1-1706910
TRP-to-TRP measurement for cross-link interference mitigation
Huawei, HiSilicon

[R1-1740] R1-1706911
UE-to-UE measurement for cross-link interference mitigation
Huawei, HiSilicon

[R1-1741] R1-1706912
UL Power control for cross-link interference mitigation
Huawei, HiSilicon

[R1-1742] R1-1706913
Dynamic and semi-static DL/UL resource partition
Huawei, HiSilicon

[R1-1743] R1-1706914
Numerology for multiplexing of eMBB and URLLC
Huawei, HiSilicon

[R1-1744] R1-1706915
Consideration on subsequent transmission/retransmission after pre-emption
Huawei, HiSilicon

[R1-1745] R1-1706916
DCI design for URLLC
Huawei, HiSilicon

[R1-1746] R1-1706917
Data transmission for DL URLLC
Huawei, HiSilicon

[R1-1747] R1-1706918
Discussion on UL multiplexing of grant-based eMBB and grant-free URLLC
Huawei, HiSilicon

[R1-1748] R1-1706919
Grant-free transmission for UL URLLC
Huawei, HiSilicon

[R1-1749] R1-1706920
HARQ feedback indication design  for UL grant-free transmission
Huawei, HiSilicon

[R1-1750] R1-1706921
Discussion on PUCCH for URLLC
Huawei, HiSilicon

[R1-1751] R1-1706923
Non codebook based transmission for UL MIMO
Huawei, HiSilicon

[R1-1752] R1-1706924
Discussion on transmission parameter sets
Huawei, HiSilicon

[R1-1753] R1-1706925
UL beam management
Huawei, HiSilicon

[R1-1754] R1-1706926
Discussion on CSI Framework Design
Huawei, HiSilicon

[R1-1755] R1-1706927
Channel and interference measurement for CSI acquisition
Huawei, HiSilicon

[R1-1756] R1-1706928
Beam management across multiple carriers
Huawei, HiSilicon

[R1-1757] R1-1706929
Considerations on timing advance design in NR
Huawei, HiSilicon

[R1-1758] R1-1706930
Detailed considerations on UL power control design for NR
Huawei, HiSilicon

[R1-1759] R1-1706931
CSI-RS design for beam management
Huawei, HiSilicon

[R1-1760] R1-1706932
CSI-RS design for CSI acquisition
Huawei, HiSilicon

[R1-1761] R1-1706933
Design of DL DMRS for data transmission
Huawei, HiSilicon

[R1-1762] R1-1706934
Evaluation results of DMRS design for DL data channel
Huawei, HiSilicon

[R1-1763] R1-1706935
UL DMRS design for data transmission
Huawei, HiSilicon

[R1-1764] R1-1706936
Evaluation results of DMRS design for UL data channel
Huawei, HiSilicon

[R1-1765] R1-1706937
PTRS for CP-OFDM
Huawei, HiSilicon

[R1-1766] R1-1706938
UL SRS design for  beam management, CSI acquisition
Huawei, HiSilicon

[R1-1767] R1-1706939
Reference signal for fine time and frequency tracking
Huawei, HiSilicon

[R1-1768] R1-1706940
Details of QCL assumptions and related RS design considerations
Huawei, HiSilicon

[R1-1769] R1-1706941
Transmit diversity for DL control channel
Huawei, HiSilicon

[R1-1770] R1-1706942
DMRS for DL control channel
Huawei, HiSilicon

[R1-1771] R1-1706943
Configuration of control resourrce set
Huawei, HiSilicon

[R1-1772] R1-1706944
Search space design
Huawei, HiSilicon

[R1-1773] R1-1706945
Nested search space structure
Huawei, HiSilicon

[R1-1774] R1-1706946
CCE-to-REG mapping
Huawei, HiSilicon

[R1-1775] R1-1706947
PDCCH-to-CCE mapping
Huawei, HiSilicon

[R1-1776] R1-1706948
Resource multiplexing of downlink control and data
Huawei, HiSilicon

[R1-1777] R1-1706949
DCI contents in NR and two-stage DCI designs
Huawei, HiSilicon

[R1-1778] R1-1706950
Structure of 1-symbol PUCCH for up to 2 bits
Huawei, HiSilicon

[R1-1779] R1-1706951
Structure of 1-symbol PUCCH for more than 2 bits
Huawei, HiSilicon

[R1-1780] R1-1706952
Structure of 2-symbol PUCCH
Huawei, HiSilicon

[R1-1781] R1-1706953
Long duration PUCCH structure
Huawei, HiSilicon

[R1-1782] R1-1706954
Long duration PUCCH formats
Huawei, HiSilicon

[R1-1783] R1-1706955
Evaluation of long duration PUCCH structure
Huawei, HiSilicon

[R1-1784] R1-1706956
Transmit diversity for long duration PUCCH
Huawei, HiSilicon

[R1-1785] R1-1706957
Multiplexing of PUCCH and PUSCH
Huawei, HiSilicon

[R1-1786] R1-1706958
On transmission of UCI on PUSCH
Huawei, HiSilicon

[R1-1787] R1-1706959
Multiplexing of UL control channel and SRS in NR
Huawei, HiSilicon

[R1-1788] R1-1706960
PUCCH resource allocation for HARQ-ACK and SR
Huawei, HiSilicon

[R1-1789] R1-1706961
HARQ feedback timing for NR
Huawei, HiSilicon

[R1-1790] R1-1706962
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ZTE

[R1-3381] R1-1709329
Matthew session
ETSI

[R1-3382] R1-1709330
Correction of spatial-consistency UE mobility modelling Procedure A
ZTE

[R1-3383] R1-1709348
WF on PBCH RE Mapping
Samsung

[R1-3384] R1-1709349
WF on SRS Sequence Design
Huawei

[R1-3385] R1-1709350
WF on control channel for multi-TRP transmission
Huawei

[R1-3386] R1-1709354
Summary of issues on DL PRB bundling
Xinwei

[R1-3387] R1-1709355
WF on DL PRB bundling
Xinwei

[R1-3388] R1-1709356
WF on configurable codeword to layer mapping
LG Electronics

[R1-3389] R1-1709357
WF on DL transmission scheme 2
LG Electronics

[R1-3390] R1-1709358
WF on the number of front loaded DMRS symbols
LG Electronics

[R1-3391] R1-1709359
WF on Configuration of CSI-RS
Ericsson, AT&T, Huawei

[R1-3392] R1-1709360
WF on CW to layer mapping scheme for data channels
Qualcomm Incorporated

[R1-3393] R1-1709361
WF on information and frozen bit selection on NR Polar Codes
LG Electronics

[R1-3394] R1-1709362
WF on rate matching for Polar codes
Qualcomm Incorporated

[R1-3395] R1-1709363
Open issues on SRS design
Sony

[R1-3396] R1-1709375
WF on PDCCH
NTT DOCOMO, INC., Huawei, HiSilicon, Ericsson, ZTE, InterDigital, KT Corp., LG Electronics, ETRI, OPPO, NEC

[R1-3397] R1-1709376
WF on SRS Tx beam determination
LG Electronics

[R1-3398] R1-1709377
WF on QCL for CSI-RS as beam-related indication
LG Electronics

[R1-3399] R1-1709378
WF on Number of symbols for SRS
Ericsson, Sony

[R1-3400] R1-1709379
WF on Frequency hopping for SRS
Ericsson, Sony

[R1-3401] R1-1709380
WF on RS for P1 procedure
Samsung, KT Corp., Nokia, ASB

[R1-3402] R1-1709381
WF on beam indication for PDCCH
Samsung

[R1-3403] R1-1709382
WF on beam indication for PDSCH
Samsung

[R1-3404] R1-1709383
Overview of NR UL for LTE-NR coexistence
Huawei, HiSilicon

[R1-3405] R1-1709384
WF on enablers for CLI mitigation in NR
ZTE

[R1-3406] R1-1709386
Open issues list and comments for AI 7.1.3.1
NTT DOCOMO

[R1-3407] R1-1709387
Open issues list and comments for AI 7.1.3.2
NTT DOCOMO

[R1-3408] R1-1709388
Open issues list and comments for AI 7.1.3.3
NTT DOCOMO

[R1-3409] R1-1709389
Open issues list and comments for AI 7.1.3.4
NTT DOCOMO

[R1-3410] R1-1709393
WF on UE-UE cross-link interference measurement
Huawei, HiSilicon

[R1-3411] R1-1709396
WF on CSI timing
LG Electronics

[R1-3412] R1-1709397
WF on location of CSI-RS OFDM symbols
Samsung, Ericsson, Xinwei, LGE

[R1-3413] R1-1709412
WF on measurement based on SS-block
NTT DOCOMO, ZTE

[R1-3414] R1-1709413
WF on measurement based on CSI-RS for L3 mobility
NTT DOCOMO, ZTE

[R1-3415] R1-1709414
WF on PT-RS configuration
LG Electronics

[R1-3416] R1-1709416
WF on Random access configuration
ZTE

[R1-3417] R1-1709419
WF on DMRS configuration for UL transmission without grant
ZTE

[R1-3418] R1-1709420
WF on DL DMRS for self-contained feedback
ZTE

[R1-3419] R1-1709421
WF on DMRS port multiplexing in the frequency domain
Samsung

[R1-3420] R1-1709441
WF on PBCH DMRS Design
Huawei, HiSilicon

[R1-3421] R1-1709442
WF on time index indication of SS block
Huawei, HiSilicon, InterDigital

[R1-3422] R1-1709443
WF on SS burst set indication
Huawei, HiSilicon

[R1-3423] R1-1709447
WF on CSI-RS framework
CATT, Ericsson, Nokia, ASB, Intel

[R1-3424] R1-1709449
[DRAFT] Response LS on CSI-RS for beam management and RRM measurements
ZTE

[R1-3425] R1-1709450
WF on Aperiodic CSI-RS Activation
Samsung

[R1-3426] R1-1709451
PRB bundling for NR DMRS
Samsung

[R1-3427] R1-1709452
Discussions on channel and interference measurements for NR
Samsung

[R1-3428] R1-1709453
Discussions on transmission scheme 2 for NR
Samsung

[R1-3429] R1-1709454
Channel coding for block length between 12 and 22 bits
Huawei, HiSilicon

[R1-3430] R1-1709455
WF on CDM design
Huawei, HiSilicon, Intel, MediaTek, Samsung

[R1-3431] R1-1709456
Summary of offline discussion on CSI-RS
Huawei, HiSilicon

[R1-3432] R1-1709464
WF on Repeating Coded Bits of Polar Code
Ericsson

[R1-3433] R1-1709465
WF on Puncturing Methods for Polar Codes
Ericsson

[R1-3434] R1-1709477
WF on DL DMRS multiplexing in the time domain
ZTE, Qualcomm

[R1-3435] R1-1709482
WF on beam indication for PDSCH
CATT

[R1-3436] R1-1709483
WF on beam switching for PDSCH
CATT

[R1-3437] R1-1709484
WF on non-codebook based transmission for UL
NTT DOCOMO

[R1-3438] R1-1709485
WF on Triggering Mechanism for CSI Reporting
NTT DOCOMO

[R1-3439] R1-1709486
WF on UL power sharing between LTE and NR
NTT DOCOMO

[R1-3440] R1-1709488
On number of SS blocks
Nokia

[R1-3441] R1-1709489
On SS burst composition
Nokia

[R1-3442] R1-1709490
WF on SS block index indication
Samsung

[R1-3443] R1-1709491
WF on In-sync/Out-of-sync indications for RLF
MediaTek Inc.

[R1-3444] R1-1709492
WF on UL codebook structure
Nokia, ASB

[R1-3445] R1-1709493
WF on power ramping for UE changes UL Tx beam
Samsung

[R1-3446] R1-1709494
WF on reporting UE capability of beam correspondence via RACH procedure
Samsung

[R1-3447] R1-1709495
WF on UL codebook design principle
LGE, ZTE, Xinwei

[R1-3448] R1-1709496
Summary of topics and WFs in beam management
Qualcomm Incorporated

[R1-3449] R1-1709497
Design of assistance bit aided polar codes for NR control channel
NEC Corporation

[R1-3450] R1-1709498
WF on handling beam failure recovery for unexpected cases
Vivo, Qualcomm

[R1-3451] R1-1709499
WF on I-symbol NR-PUCCH with more than 2 bits
LG Electronics

[R1-3452] R1-1709500
WF on UL resource allocation for PUSCH
LG Electronics

[R1-3453] R1-1709501
Summary of Issues and WFs on Codebook based transmission for UL
Intel

[R1-3454] R1-1709502
WF on PTRS position for CP-OFDM
ZTE

[R1-3455] R1-1709503
WF on PRB grid structure for wider bandwidth operation
LG Electronics

[R1-3456] R1-1709504
WF on structure of long duration NR-PUCCH for up to 2 bits
LGE

[R1-3457] R1-1709505
WF on initial access and mobility for wider BW operation
NTT DOCOMO

[R1-3458] R1-1709508
WF on NR PBCH Coding
MediaTek Inc.

[R1-3459] R1-1709509
Proposals on CBG from discussion in Tuesday's offline on CBG
ZTE

[R1-3460] R1-1709510
WF on HARQ combining for UL URLLC without grant
LG Electronics, Panasonic, Huawei, HiSilicon, …

[R1-3461] R1-1709512
Evaluation of NR-SSS
Huawei, HiSilicon

[R1-3462] R1-1709513
WF on MCS and CQI configuration for NR
Intel

[R1-3463] R1-1709515
WF on CSI measurement details
NTT DOCOMO

[R1-3464] R1-1709516
WF on scheduling request for NR
Idaho National Laboratory, IITH, CEWIT, IITM, Tejas Networks, Sharp, Lenovo, Motorola Mobility, KDDI, Interdigital

[R1-3465] R1-1709519
WF on bandwidth part configuration
OPPO

[R1-3466] R1-1709520
WF on construction of polar codes
NTT DOCOMO

[R1-3467] R1-1709521
WF on PTRS for CP-OFDM
Huawei

[R1-3468] R1-1709522
WF on NR DL control TX and DMRS
ZTE

[R1-3469] R1-1709527
WF on long PUCCH
Qualcomm Incorporated

[R1-3470] R1-1709528
WF on SRS partial band hopping
CATT, Nokia, Sony

[R1-3471] R1-1709529
WF on inter-TRP signaling for cross-link interference mitigation
LG Electronics, …

[R1-3472] R1-1709530
WF on Aperiodic CSI-RS Activation
Samsung

[R1-3473] R1-1709533
Performance evaluation of LDPC codes for eMBB
ZTE

[R1-3474] R1-1709534
NR LDPC design
ZTE

[R1-3475] R1-1709535
WF on PDSCH rate matching
LG Electronics, AT&T, Huawei, Hisilicon, NTT DOCOMO, Panasonic, Ericsson

[R1-3476] R1-1709537
WF on procedures of grant-free transmision
Huawei, HiSilicon, CATR, Convida Wireless, Intel, InterDigital, Telefornica, Nokia, NTT docomo, Orange

[R1-3477] R1-1709539
WF on slot format indication with group common PDCCH
LG Electronics, MediaTek, …

[R1-3478] R1-1709540
WF on front-loaded RS for NR-PDCCH
LG Electronics, ZTE, …

[R1-3479] R1-1709548
WF on Codebook Based UL-MIMO Transmission
Huawei, HiSilicon, Samsung

[R1-3480] R1-1709549
WF on UL non-codebook based transmission
Huawei, HiSilicon, LGE, CATT

[R1-3481] R1-1709550
Analysis of SSS Proposals
Intel Corporation

[R1-3482] R1-1709551
WF on Sequence Design for SRS
Ericsson, Panasonic

[R1-3483] R1-1709553
WF on NR-SSS sequence design
LG Electronics

[R1-3484] R1-1709554
WF on aperiodic SRS for UL beam management
OPPO

[R1-3485] R1-1709555
Offline outcome regarding radio link monitoring
NTT DOCOMO

[R1-3486] R1-1709556
WF on NR-PBCH combining
Huawei, HiSilicon

[R1-3487] R1-1709559
WF on CSI-RS based RRM measurements on detected cells
ZTE

[R1-3488] R1-1709560
LTE performance in LTE-NR UL sharing
Nokia

[R1-3489] R1-1709565
WF on RS design requirement for fine time and frequency tracking
MediaTek Inc.

[R1-3490] R1-1709571
[DRAFT] Reply LS on in-sync/out-of-sync indication for RLF
NTT DOCOMO

[R1-3491] R1-1709572
WF on CSI-RS pattern design
Huawei, HiSilicon

[R1-3492] R1-1709573
WF on NR-RACH preamble format for high speed case
ZTE

[R1-3493] R1-1709574
WF on NR-RACH preamble format for coverage enhancement
ZTE

[R1-3494] R1-1709581
Response LS on CSI-RS for beam management and RRM measurements
RAN1, ZTE

[R1-3495] R1-1709582
WF on group common PDCCH
Qualcomm, Ericsson

[R1-3496] R1-1709584
WF on I-symbol NR-PUCCH with 1 or 2 bits UCI payload
Qualcomm

[R1-3497] R1-1709586
WF on UL Sharing for NSA NR UE
Apple

[R1-3498] R1-1709587
WF on the support of supplementary UL in NR
CMCC

[R1-3499] R1-1709588
WF on DMRS port multiplexing in the frequency domain
Samsung, ZTE, Intel, Mediatek, Huawei, HiSilicon, CATT, ITL, KT corp., Spreadtrum, Mitsubishi Electric Co.

[R1-3500] R1-1709589
NR PRACH preamble design with mutliple different ZC sequences
CATT, Huawei, HiSilicon

[R1-3501] R1-1709595
Evaluation Results for NR-SSS Sequences
Samsung

[R1-3502] R1-1709596
Reply LS on SS block
NTT DOCOMO

[R1-3503] R1-1709597
WF on Frequency-Selective Precoding in UL Transmission
Qualcomm

[R1-3504] R1-1709598
WF on CSI-RS based RACH configuration
Samsung

[R1-3505] R1-1709599
WF on CDM pattern of CSI-RS for CSI acquisition
ZTE, Huawei, HiSilicon

[R1-3506] R1-1709600
WF on 2-symbol NR-PUCCH
LG Electronics

[R1-3507] R1-1709601
WF on SR resource configuration
LG Electronics

[R1-3508] R1-1709602
Harmonized proposal for CBG and preemption indication
NTT DOCOMO

[R1-3509] R1-1709603
WF on TD multiplexing of DL DMRS for 2-symbol front-load DMRS
Qualcomm

[R1-3510] R1-1709604
Offline discussion summary of CSI feedback framework
AT&T

[R1-3511] R1-1709606
Summary from offline for beam recovery mechanism
MediaTek Inc.

[R1-3512] R1-1709607
WF on frequency-selective precoding in UL transmission
Huawei, HiSilicon, China Unicom, Xinwei, CMCC, Softbank, Mitsubishi Electric

[R1-3513] R1-1709608
WF on location of CSI-RS OFDM symbols
Samsung, InterDigital

[R1-3514] R1-1709609
WF on CSI timing
LG Electronics

[R1-3515] R1-1709610
WF on SRS framework
CATT

[R1-3516] R1-1709612
WF on NR SS measurement duration
Intel

[R1-3517] R1-1709613
WF on information carried by beam failure recovery request
LG Electronics, ZTE

[R1-3518] R1-1709614
Discussion on LS R1-1706871
Intel Corporation

[R1-3519] R1-1709616
WF on NR multiple carriers operation
Huawei, HiSilicon, KT, OPPO, CATR, CATT

[R1-3520] R1-1709617
WF on CSI-RS design for beam management
Samsung

[R1-3521] R1-1709618
WF on UL DMRS pattern for DFT-S-OFDM
LG Electronics

[R1-3522] R1-1709619
WF on Rate-matching of LDPC codes
Huawei, Hisilicon

[R1-3523] R1-1709622
WF on PRB bundling size indication
Xinwei

[R1-3524] R1-1709623
WF on PRB bundling size value set
Xinwei

[R1-3525] R1-1709624
WF on RRM measurement
MediaTek Inc.

[R1-3526] R1-1709625
WF on PRB grid structure for wider bandwidth operation
LG Electronics

[R1-3527] R1-1709636
WF on QCL
Nokia

[R1-3528] R1-1709637
WF on measurement based on SS-block
MediaTek Inc.

[R1-3529] R1-1709638
WF on SRS sequence generation
Mitsubishi Electric

[R1-3530] R1-1709639
WF on handling beam failure recovery for unexpected cases
Vivo, Qualcomm, KT Corp., Ericsson

[R1-3531] R1-1709640
WF on RS design requirement for fine time and frequency tracking
MediaTek Inc.

[R1-3532] R1-1709641
LDPC codes design for eMBB data channel
LG Electronics

[R1-3533] R1-1709642
WF on Frequency Hopping for Long Duration NR-PUCCH
LG Electronics

[R1-3534] R1-1709643
Way Forward on Beam reporting contents
Samsung

[R1-3535] R1-1709646
WF on RS configuration for NR-PDCCH
LG Electronics, Intel, …

[R1-3536] R1-1709647
WF on Group-based Beam Reporting
Intel

[R1-3537] R1-1709658
LS Mattias on PT-RS
Ericsson

[R1-3538] R1-1709659
WF on UL power control
ZTE

[R1-3539] R1-1709660
Offline Summary of  Power Control
ZTE

[R1-3540] R1-1709661
Summary of Issues and WFs on Codebook based transmission for UL
Intel

[R1-3541] R1-1709662
WF on the Number of Ports for UL Transmission
Samsung

[R1-3542] R1-1709667
WF on UL beam management with UE assistance information
MediaTek, Samsung

[R1-3543] R1-1709668
WF on CSI-RS for beam management
ZTE, LG Electronics, ASTRI, Huawei, HiSilicon

[R1-3544] R1-1709670
Numerology for multiplexing of eMBB and URLLC
Huawei, HiSilicon

[R1-3545] R1-1709673
NR UL MIMO Signaling Mechanism
Ericsson, Nokia, Alcatel-Lucent Shanghai Bell, Qualcomm, CATT, ZTE

[R1-3546] R1-1709680
WF on DMRS port multiplexing
Samsung, Huawei, HiSilicon

[R1-3547] R1-1709681
Chairman's notes of AI 7.1.4 Channel coding
Ad-Hoc chair (Nokia)

[R1-3548] R1-1709682
Chairman's notes of AI 7.1.10 Channel model
Ad-Hoc chair (Nokia)

[R1-3549] R1-1709683
Chairman's notes of AI 7.1.6 Duplex and interference management
Ad-Hoc chair (Qualcomm)

[R1-3550] R1-1709684
Chairman's notes of AI 7.1.8 NR-LTE co-existence
Ad-Hoc chair (Qualcomm)

[R1-3551] R1-1709696
WF on Processing Time Requirements
Qualcomm

[R1-3552] R1-1709699
WF on SRS sequence generation
Mitsubishi Electric, Huawei, HiSilicon, Nokia

[R1-3553] R1-1709700
WF on PRACH capacity enhancement
NTT DOCOMO

[R1-3554] R1-1709701
Summary on time index indication of SS block
Huawei

[R1-3555] R1-1709702
WF on UE Processing Time
Huawei, HiSilicon, MediaTek

[R1-3556] R1-1709703
WF on the number of HARQ process
Huawei, HiSilicon

[R1-3557] R1-1709705
Reply LS on in-sync/out-of-sync indication for RLF
RAN1, NTT DOCOMO

[R1-3558] R1-1709706
WF on monitoring of the group-common PDCCH
CATT, Intel, OPPO, InterDigital

[R1-3559] R1-1709708
WF on NR-RACH preamble format for deep coverage enhancement
ZTE, CMCC

[R1-3560] R1-1709709
WF on CSI-RS based RRM measurements on detected cells
ZTE

[R1-3561] R1-1709710
WF on extended CP
Huawei, HiSilicon, VODAFONE, DOCOMO, Ericsson, Orange, OPPO, Nokia, ASB, InterDigital,  China Unicom, Intel, Sony, Mediatek, LGE

[R1-3562] R1-1709711
WF on RACH sequence for high speed large radius cells
Nokia

[R1-3563] R1-1709712
WF on UL power sharing between LTE and NR
NTT DOCOMO

[R1-3564] R1-1709720
Matthew session
ETSI

[R1-3565] R1-1709721
CR on LDPC code [38.802]
Samsung

[R1-3566] R1-1709722
Draft CR on LDPC code [38.912]
Samsung

[R1-3567] R1-1709723
Matthew session
ETSI

[R1-3568] R1-1709724
Matthew session
ETSI

[R1-3569] R1-1709725
Matthew session
ETSI

[R1-3570] R1-1709726
Matthew session
ETSI

[R1-3571] R1-1709727
Matthew session
ETSI

[R1-3572] R1-1709728
WF on CB grouping for CBG based HARQ
LG Electronics

[R1-3573] R1-1709729
Draft CR on LDPC code [38.912]
Samsung

[R1-3574] R1-1709730
Open issues on SRS design
Sony

[R1-3575] R1-1709731
WF on Polar Code for NR Control Channels
Samsung

[R1-3576] R1-1709732
WF on the support of supplementary UL in NR
CMCC

[R1-3577] R1-1709733
Observations on LDPC Performance
Qualcomm

[R1-3578] R1-1709734
On DL transmission scheme 2
Qualcomm Incorporated

[R1-3579] R1-1709735
WF on Uplink multi-panel and multi-TRP operation
Intel, Ericsson

[R1-3580] R1-1709736
WF on bandwidth part for efficient wideband operation
MediaTek

[R1-3581] R1-1709737
WF on PRB indexing for a UE in wider bandwidth operation
LG Electronics

[R1-3582] R1-1709738
WF on capacity enhancement for option 1 of PRACH preamble
LG Electronics

[R1-3583] R1-1709739
WF on DMRS pattern
Samsung

[R1-3584] R1-1709740
WF on RBG size
NTT DOCOMO

[R1-3585] R1-1709741
Summary of issues on UL non codebook based transmissions
Nokia, Alcatel-Lucent Shanghai Bell

[R1-3586] R1-1709743
UL codebook-based transmission
Samsung

[R1-3587] R1-1709745
[Draft] LS on UL data transmission without UL grant for NR
Huawei

[R1-3588] R1-1709746
WF on PRB indexing for a UE in wider bandwidth operation
LG Electronics

[R1-3589] R1-1709748
WF on long PUCCH hopping design
Huawei, HiSilicon, vivo, NTT DOCOMO

[R1-3590] R1-1709750
Draft LS on LTE NR coexistence with UL sharing
Huawei

[R1-3591] R1-1709751
WF on candidate LDPC base matrices
Nokia

[R1-3592] R1-1709752
WF on CBG Construction
Samsung, ZTE, ZTE Microelectronics, NTT DOCOMO

[R1-3593] R1-1709754
WF on NR-PBCH contents and payload size
NTT DOCOMO

[R1-3594] R1-1709756
Multiple/repeated PRACH preamble transmission with OCC across preambles
Qualcomm

[R1-3595] R1-1709757
WF on ZP PT-RS
LG Electronics

[R1-3596] R1-1709758
[DRAFT]LS on NR-PBCH content
Ericsson

[R1-3597] R1-1709760
WF on Polar Sequence and Rate-Matching Designs
MediaTek Inc.

[R1-3598] R1-1709762
[Draft] LS on power sharing mechanism between LTE and NR
NTT DOCOMO

[R1-3599] R1-1709764
WF on SRS configuration
CATT

[R1-3600] R1-1709765
WF on HARQ Process Number
Qualcomm

[R1-3601] R1-1709767
WF on NR-RACH preamble format for short sequence
ZTE

[R1-3602] R1-1709768
WF on reciprocity based CSI acquisition
Huawei, HiSilicon

[R1-3603] R1-1709770
WF on LTE-NR Coexistence with UL sharing
Huawei, HiSilicon, AsusTek, CATR

[R1-3604] R1-1709771
CSI-RS properties for L3 mobility
Huawei, HiSilicon

[R1-3605] R1-1709772
WF on orthogonal multiplexing of PT-RS
LG Electronics

[R1-3606] R1-1709773
WF on UL beam management
Huawei, HiSilicon

[R1-3607] R1-1709774
Summary of beam management related proposals
Qualcomm

[R1-3608] R1-1709775
Summary of offline discussion on CSI framework
CATT

[R1-3609] R1-1709776
WF on Alternative DL Tx Beam Indication in Msg. 3 for RACH Procedure in Multi-Beam Scenario
AT&T, Qualcomm

[R1-3610] R1-1709777
WF on PRACH preamble format for NR new use cases
MediaTek

[R1-3611] R1-1709778
WF on DL transmission scheme 2
Samsung, KDDI, Fujutsi

[R1-3612] R1-1709779
WF on CSI acquisition
Samsung, Ericsson

[R1-3613] R1-1709782
Early termination for polar codes
Qualcomm Incorporated

[R1-3614] R1-1709783
WF on the hierarchical search space structure
LG Electronics, OPPO, …

[R1-3615] R1-1709785
CSI-RS properties for L3 mobility
Huawei, HiSilicon

[R1-3616] R1-1709786
Summary of offline discussion of CSI acquisition for reciprocity based operation
ZTE

[R1-3617] R1-1709787
WF on UL PC parameters
Nokia

[R1-3618] R1-1709788
WF on DM-RS for NR
Intel

[R1-3619] R1-1709789
LS on NR-PBCH content
RAN1, Ericsson

[R1-3620] R1-1709790
Reply LS on power sharing mechanism between LTE and NR
RAN1, NTT DOCOMO

[R1-3621] R1-1709791
WF on DL PRB bundling size value set
Xinwei

[R1-3622] R1-1709792
WF on simulation asumptions for 1-symbol NR-PUCCH with 1 or 2 bits UCI payload
Qualcomm

[R1-3623] R1-1709794
WF on CBG Construction
Samsung, ZTE, NTT DOCOMO

[R1-3624] R1-1709795
WF on assignment for DL and UL transmission
CMCC

[R1-3625] R1-1709797
WF on CSI-RS pattern for beam management
Huawei, HiSilicon

[R1-3626] R1-1709798
WF on UL codebook
LGE, Samsung

[R1-3627] R1-1709799
WF on DMRS pattern in frequency domain
MediaTek

[R1-3628] R1-1709800
Summary of AI 7.1.2.1.5 UL transmit diversity
Mitsubishi Electric

[R1-3629] R1-1709805
LS on UL data transmission without UL grant for NR
RAN1, Huawei

[R1-3630] R1-1709806
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[R4-462] R4-1705290 BS receiver dynamic range for mmWave bands Huawei, HiSilicon
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[R4-471] R4-1705306 Consideration of requirements for NR UE timing advance Ericsson

[R4-472] R4-1705308 NR UE Tx spurious emissions ZTE Corporation
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[R4-475] R4-1705323 Signal Quality Measurement for Mobility in NR Ericsson
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[R4-482] R4-1705337 Discussion on DL RS power accuracy of NR BS ZTE Corporation
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[R4-503] R4-1705478 UE ACLR, ACS and IBB requirements for mmW Qualcomm Incorporated
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[R4-538] R4-1705697 Sync signal raster and subcarrier spacing Nokia, Alcatel-Lucent Shanghai Bell
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[R4-541] R4-1705700 Way-forward on 3.3-4.2 GHz band plan Nokia, Alcatel-Lucent Shanghai Bell

[R4-542] R4-1705701 Handling of coexistence requirement with Altimeter for the bands 3.3-4.2 and 4.4-4.99GHz Nokia, Alcatel-Lucent Shanghai Bell

[R4-543] R4-1705702 Conducted UE ACLR for frequency range 1 Nokia, Alcatel-Lucent Shanghai Bell, Qualcomm Incorporated

[R4-544] R4-1705703 Conducted UE ACS for frequency range 1 Nokia, Alcatel-Lucent Shanghai Bell

[R4-545] R4-1705712 TS 38.101 User Equipment radio transmission and reception (Skeleton) Qualcomm Incorporated

[R4-546] R4-1705741 On defining the unwanted emissions requirements for mmWave Intel Corporation
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[R4-548] R4-1705743 Discussion on co-existence study for NR uplink NTT DOCOMO, INC.

[R4-549] R4-1705767 REFSENS for flexible channel bandwidth ZTE Corporation
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[R4-551] R4-1705774 Reply LS on configuration values for SS burst set periodicity Nokia, Alcatel-Lucent Shanghai Bell

[R4-552] R4-1705776 Usecases for ON/OFF time mask for NR Ericsson

[R4-553] R4-1705779 NR channel bandwidths Vodafone

[R4-554] R4-1705784 Alignment of the frequency ranges for the NR RRM requirements and NR testability Huawei, HiSilicon

[R4-555] R4-1705785 On the relations among the conducted and OTA requirements for NR RRM Huawei, HiSilicon

[R4-556] R4-1705812 On mathematical modelling of the output power accuracy window for NR BS operating above 6 GHz Nokia, Alcatel-Lucent Shanghai Bell

[R4-557] R4-1705817 Proposed NR frequency range and band combination NTT DOCOMO, INC.

[R4-558] R4-1705825 Synchronization Block Design Implications on RAN4 Qualcomm Incorporated

[R4-559] R4-1705826 Handling of  More Than 2CC LTE-NR band combinations Vodafone

[R4-560] R4-1705829 Baseline for spectrum utilization Ericsson

[R4-561] R4-1705832 Frequency limit for BS spurious emission above 6 GHz Nokia, Alcatel-Lucent Shanghai Bell

[R4-562] R4-1705833 Boundary between spurious and OOB domain for NR BS above 6 GHz Nokia, Alcatel-Lucent Shanghai Bell

[R4-563] R4-1705835 Further study on the feasibility of 3.3 GHz ? 4.2 GHz NR spectrum Intel Corporation, Qorvo Incorporation

[R4-564] R4-1705839 NR subcarrier spacing considerations for above 6GHz bands AT&T

[R4-565] R4-1705840 NR channel raster for sub 6GHz and above 6GHz bands AT&T

[R4-566] R4-1706048 Further consideration for NR band and band combination in Rel15 WI NTT DOCOMO, INC.

[R4-567] R4-1706049 Further study on the feasibility of 3.3 GHz ? 4.2 GHz NR spectrum Intel Corporation

[R4-568] R4-1706050 WF on NR band numbering Ericsson

[R4-569] R4-1706051 NR band numbering Ericsson

[R4-570] R4-1706052 3.5 GHz Band arrangement Qualcomm Incorporated

[R4-571] R4-1706053 WF on NR band definition for 3.3-4.2GHz NTT DoCoMo

[R4-572] R4-1706054 WF on Maximum Channel Bandwidth Qualcomm Incorporated

[R4-573] R4-1706055 WF on supporting channel bandwidth and SCS Ericsson

[R4-574] R4-1706056 WF on Channel Raster and Sychronization Raster/SCS Huawei

[R4-575] R4-1706057 NR Sync channel raster and channel arrangement Ericsson

[R4-576] R4-1706059 Discussion on spectrum utilization SAMSUNG Electronics Co., Ltd.

[R4-577] R4-1706060 WF on spectrum utiliztion Huawei, Qualcomm Incorporated

[R4-578] R4-1706061 WF on the mixed numerology and associated in-band requirements Huawei

[R4-579] R4-1706062 WF on sub 6GHz ACLR and ACS Nokia, Alcatel-Lucent Shanghai Bell

[R4-580] R4-1706063 WF on ACLR and ACS for mmWave Qualcomm Incorporated

[R4-581] R4-1706067 WF on UE reference architecture Sony

[R4-582] R4-1706068 WF on High power UE CMCC, Skyworks, Qorvo, Broadcom, MediaTek, Vodafone, CATT, Huawei, HiSilicon, ZTE

[R4-583] R4-1706071 WF on On Off Mask Transient Time Qualcomm, Intel, CATT, Ericsson, Huawei

[R4-584] R4-1706072 WF on General spurious emission for NR UE NTT DOCOMO, INC.

[R4-585] R4-1706073 mmW SEM Qualcomm Incorporated

[R4-586] R4-1706156 UE RF evening adhoc minutes Qualcomm Inc

[R4-587] R4-1706157 WF on the 38.101 specification structure Qualcomm Incorporated

[R4-588] R4-1706158 WF on new BS requirements NTT DoCoMo, CMCC

[R4-589] R4-1706159 WF on the exclusion of the Tx requirements in Range 2 Ericsson

[R4-590] R4-1706160 WF on the exclusion of the Rx requirements in Range 2 Ericsson

[R4-591] R4-1706161 TP to TS 38.104 BS classification for NR BS NEC

[R4-592] R4-1706222 WF on NR BS mmWave unwanted emission Nokia

[R4-593] R4-1706223 WF on BS spectrum emission mask for below 6GHz ZTE,Huawei,Nokia,Ericsson

[R4-594] R4-1706226 Reply LS on the feasibility of DC-related mobility enhancements in NR Huawei, HiSilicon

[R4-595] R4-1706227 NR BS RF Ad hoc meeting minutes Ericsson

[R4-596] R4-1706228 TS 38.104 v0.0.2 NR Base Station (BS) radio transmission and reception (Skeleton) Ericsson

[R4-597] R4-1706313 WF on NR BS blocking for mmWave operation Ericsson, ZTE

[R4-598] R4-1706314 NR RRM ad hoc minutes Huawei

[R4-599] R4-1706315 WF on supporting channel bandwidth and SCS Ericsson

[R4-600] R4-1706316 WF on sub 6GHz ACLR and ACS Nokia, Alcatel-Lucent Shanghai Bell
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[R4-603] R4-1706321 WF on Maximum Channel Bandwidth Qualcomm Incorporated

[R4-604] R4-1706322 WF on mmWave UE output power Qualcomm

[R4-605] R4-1706323 WF on Channel Raster and Sychronization Raster/SCS Huawei

[R4-606] R4-1706324 Draft of TS38.133 v0.0.1 Intel Corporation

[R4-607] R4-1706325 Proposed NR frequency range and band combination NTT DOCOMO, INC.
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