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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	Yes



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:
Since Rel-16 functional freeze was changed to March 2020, the core part completion date is updated to March 2020 and TUs are added for RAN2/3/4 in the first quarter of 2020.

2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
Contributions [1] – [72] were submitted to RAN1#96 meeting. A WI work plan was provided in R1-1901501. A summary of the RAN1 agreements was submitted after RAN1#96 meeting in R1-1903665.
2.1.1	Agreements
UE-group wake-up signal,
[bookmark: _Toc521704493]RAN1 discussed UE-group wake-up signal, with the following agreements: 
	RAN1#96 Agreements 
For further evaluation and study (especially from UE implementation perspective):
Benefits and costs with more grouping levels, i.e., subgroups of subgroups.

A UE is required to monitor WUS(s) in only one WUS (T/F) resource location

Up to 2 time-multiplexed WUS resources may be configured. FFS whether a group WUS resource may be shared with legacy WUS or not.

For further study until next meeting
Companies are encouraged to provide results for the different sequence candidates, taking into account, e.g., 
a. Detection window lengths
b. Frequency errors
c. Channel model
where a starting point for evaluations is the Rel-15 WUS assumptions in R1-1714993 and Rel-15 WUS functionality (w.r.t. frequency error and detection window lengths).



Support for transmission in preconfigured UL resources
RAN1 discussed transmission in preconfigured UL resources, with the following agreements:
	RAN1#96 Agreements 
When the UE is configured to use several TA validation criteria, the TA is valid only when all the configured TA validation criteria are satisfied.

For dedicated PUR in idle mode, the PUR search space configuration shall be included in the PUR configuration.
· PUR search space is the search space where UE monitors for NPDCCH
· FFS: Whether PUR search space is common or UE specific

In idle mode, the TA validation configuration can include “PUR Time Alignment Timer”
· Where the UE considers the TA as invalid if the (current time – time at last TA update) > the PUR Time Alignment Timer
· Details on how to specify the “PUR Time Alignment Timer” is up to RAN2  

In idle mode, when the UE validates TA, the UE considers the TA for the previous serving cell as invalid if the serving cell changes
· Above applies for the case where the UE is configured to use the serving cell change attribute

For dedicated PUR in idle mode, the dedicated PUR ACK is at least sent on NPDCCH 
· FFS: Whether to introduce new field in DCI or reuse existing field
· RAN2 can decide if a higher layer PUR ACK is also supported

When the TA is validated and found to be invalid and the UE has data to send, the UE can obtain a valid TA and may send data via legacy RACH or EDT procedures 
· FFS whether only TA is acquired and then data sent on PUR is supported
· FFS other approaches to obtain a valid TA

In idle mode, at least the following PUR configurations and PUR parameters may be updated after a PUR transmission:
· Timing advance adjustment 
· UE TX power adjustment
· FFS: Repetition adjustment for NPUSCH
FFS: Whether the above update is done in L1 and/or higher layer

In idle mode, the PUR search space configuration includes at least the following: 
· NPDCCH repetitions and aggregation levels 
· NPDCCH starting subframe periodicity (variable G)
· Starting subframe position (alpha_offset)

For dedicated PUR, in idle mode, the PUR resource configuration includes at least the following 
· Time domain resources including periodicity(s) 
· Note: also includes number of repetitions, number of RUs, starting position
· Frequency domain resources
· TBS(s)/MCS(s)
· Power control parameters
· Legacy DMRS pattern



Scheduling of multiple DL/UL transport blocks
[bookmark: _Toc521704495]RAN1 discussed scheduling of multiple DL/UL transport blocks, with the following agreements: 
	RAN1#96 Agreements 
One DCI can be used to schedule both initial and retransmission of different HARQ processes.

For unicast, when all the TBs are scheduled by one DCI
· MCS, repetition number, resource allocation, are common across all UL transport blocks
· There is a single field for each of the following as in Rel-15: Scheduling delay, DCI subframe repetition number, Flag for differentiation
· MCS, repetition number, resource assignment are common across all DL transport blocks
· There is a single field for each of the following as in Rel-15: Scheduling delay, DCI subframe repetition number, NPDCCH order indicator, Flag for differentiation
· FFS: HARQ-ACK resource

For unicast, relationship 1 is supported: 1 HARQ process corresponds to 1 TB
· FFS: Whether to support relationship 2 (1 HARQ process corresponds up to 2 TBs) in addition to relationship 1
· RAN1 will make decision on the support for the FFS part in RAN1#96bis

For unicast, scheduling gaps between TBs scheduled by one single DCI are not supported for relationship 1

For TBs scheduled by one DCI that are contiguous, the ACK/NACK resources are back-to-back. FFS details.

For SC-MTCH, the maximum number of TBs scheduled is 8.

For SC-MTCH, all the TBs scheduled by one DCI use the same resource assignment, MCS and repetition number.

For SC-MTCH multiple TBs scheduling, down-select from the following options:
a) Modify existing DCI to indicate the number of scheduled TBs (e.g. by adding new field)
b) Reuse Rel-15 DCI and use SC-MCCH to indicate TB numbers.
c) Support both a) and b)



Coexistence of NB-IoT with NR
[bookmark: _Toc521704496]RAN1 discussed coexistence of NB-IoT with NR, with the following agreements: 
	RAN1#96 Agreements 
For further study in future meeting (including):
· NB-IoT resource reservation on non-anchor carrier to improve the performance of coexistence of FDD/TDD NB-IoT with NR 
· Subframe-level resource reservation in NB-IoT
· Symbol-level resource reservation in NB-IoT
· Slot-level resource reservation in NB-IoT

For further study in future meeting (including):
NB-IoT transmission is dropped/postponed in reserved resources.

Conclusion
From RAN1 perspective, no issues were identified that would prevent the coexistence of NR and FDD/TDD NB-IoT.



Support of quality report in Msg3 for non-anchor access
RAN1 discussed the quality report in Msg3 for non-anchor access, with the following agreements: 
	RAN1#96 Agreements 
For further study in future meetings:
For channel quality report in Msg3 on non-anchor access, RAN1 identified the following scenarios in which UE may monitor a carrier that is different from the carrier in which the UE receives Msg2 (i.e. RAR):
· Idle mode
· Non-EDT random access procedure 
· EDT procedure
· Connected mode
· NPDCCH ordered NPRACH procedure
· Random access procedure to apply for UL-SCH resource

For the measurement on carrier(s) other than the one UE is receiving RAR for non-anchor access, if supported, RAN1 to select one or more among the following candidates:
· Paging carrier
· Anchor carrier
· Carrier(s) configured by CarrierConfigDedicated-NB in connected mode
· Other carriers configured by network with implicit or explicit signaling

The following issues are identified for RAN1 further study
· Whether amount of time or gap is needed for the measurement
· Which carrier(s) UE reported if more than one carrier is measured
· What kind of NRS UE can use for the measurement and whether needs indication

In case of 2 bits are used for a non-anchor carrier, one of 3 candidate values can be reported in Msg3
· Which depends on Rmax, the maximum number of repetitions for NPDCCH Type 2 CSS.

For further study in future meetings:
If supported, RAN1 further discuss how to derive the candidate values reported in Msg3 if no NPDCCH Type2 CSS on the carrier.



Presence of NRS on a non-anchor carrier for paging
RAN1 discussed the presence of NRS on a non-anchor carrier for paging, with the following agreements: 
	RAN1#96 Agreements 
For the issue of NRS presence for NPDCCH early termination when NWUS is enabled, down-select among:
· Alt3: Decouple configuration of NRS for NPDCCH early termination and NWUS early termination
· e.g. eNB can enable NRS for NWUS and disable for NPDCCH, or vice versa. 
· Alt4: NRS is always associated with NPDCCH for paging

For further study in future meetings:
RAN1 to consider enabling presence of CRS in non-anchor carriers in subframes not containing NRS.

The decimation pattern (i.e., the pattern that determines which POs have subframes with NRS even when no NPDCCH is transmitted) is designed at least with the following principles:
· P1: The decimation pattern shall be fair across UEs, i.e., all UEs see the same/similar percentage of POs with NRS.
· FFS: the case for eDRX
· P2: A UE belonging to a given UE group (being a UE group the group of UEs that monitor paging in the same PO) can use NRS belonging to a PO of a different group in addition to the NRS of its own UE group.
· The maximum gap between the PO with NRS and the PO the UE monitors is not larger than X (to ensure that the UE can reliably estimate the SNR for NPDCCH early termination)
· P3: The POs with NRS are quasi-uniformly/uniformly distributed from UE perspective.
· P4: The POs with NRS are quasi-uniformly/uniformly distributed from network perspective.
NOTE: It was already agreed in previous meetings that a subset of the POs have associated subframes which will contain NRS even when no paging NPDCCH is transmitted.
Further study details of decimation pattern until RAN1#96bis.




2.1.2	Remaining Open issues
· [bookmark: _Hlk515907437]Specify further details to support UE-group wake-up signal. 
· Specify further details to support transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance.
· Specify further details for scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast.
· Conclude on potential specification enhancement(s) for improving the performance of coexistence of NB-IoT with NR, from the list agreed in RAN1.
· Specify further details to support Msg3 quality reporting for non-anchor access. 
· Specify further details of the signalling to indicate on a non-anchor carrier for paging a set of subframes which will contain NRS even when no paging NPDCCH is transmitted.
2.2	RAN2
Contributions [73] – [139] were submitted to RAN2#105 meeting. A WI work plan was provided in R2-1901124. A summary of the RAN2 agreements was submitted after RAN2#105 meeting in R2-1902405.
2.2.1	Agreements
Organisational
	RAN2#105 agreements: None (except for the summary document in R2-1902405).



Mobile-terminated (MT) early data transmission (EDT)
RAN2 discussed Mobile-terminated (MT) early data transmission (EDT), with the following agreements:
	RAN2#105 agreements:
DL data in paging message is excluded (Opt A).
RNTI in paging message to schedule the DL data is excluded (Opt B).
Working assumption: DL data scheduled, i.e. DL grant, in paging message is excluded (Opt C).
Working assumption: DL data scheduled in paging occasion is excluded (Opt D).




UE-group wake-up signal (WUS)
RAN2 discussed UE-group wake-up signal (WUS), with the following agreements:
	RAN2#105 agreements:
Feasibility of the solution based on the following attributes for deriving the service-type for GWUS can be studied further:
· Paging Probability
· Mobility.



Transmission in preconfigured resources
RAN2 discussed transmission in preconfigured resources, with the following agreements:
	RAN2#105 agreements:
Multi-shot D-PUR is supported with the possibility to configure as a single shot.
UE may perform a D-PUR request/information, if D-PUR is indicated as enabled in the cell. 
Network makes the decision on the D-PUR configuration.
Request/information can include:
· Requested TBS 
· Requested periodicity 
· Other information FFS. 
The eNB can (re)configure and release D-PUR by dedicated RRC signalling.
D-PUR configuration is released when the eNB doesn’t detect “m” consecutive UE transmissions.
The UE must release the D-PUR when it does a RA procedure on a new cell.
D-PUR configuration can be set up without a pre-defined end (infinite).



Scheduling multiple DL/UL transport blocks
No discussion at RAN2#105
Network management tool enhancement
RAN2 discussed network management tool enhancement, with the following agreements:
	RAN2#105 agreements:
RLF report:
The UE informs network about having an RLF report available via rlf-InfoAvailable indication during the initial RRC connection re-establishment process after RLF. The rlf-InfoAvailable parameter is included in Msg5 of the RRC connection re-establishment process.
It is up to the network to decide when to request for the RLF report, using UEInformationRequest/UEInformationResponse procedure.
In case of no/failed RRC connection re-establishment, the UE may store the RLF report for indicating rlf-InfoAvailable in Msg5 of later connection establishment.
The following legacy parameters are supported for RLF reporting in NB-IoT:
· Failed cell ECGI
· Last Serving Cell RSRP/RSRQ (Whether OK for CP-solution is FFS)
· Absolute Time Stamp (optional, if available)
· Location Info (optional, if available) 
· FFS: further information.
RLF reporting does not trigger RRC connection establishment/resume, including EDT.
Neither rlf-InfoAvailable indication nor RLF report is included in the Msg3 of the EDT procedure to indicate to the network about an available RLF report.

RACH report:
For NB-IoT RACH report, range of numberOfPreamblesSent is INTEGER (1..64).
contentionDetected is Boolean. 
Initial CEL is included in NB-IoT RACH report.
Working assumption: A Boolean flag indicating EDT fallback (i.e., the UE started with EDT NPRACH resources and went through a fallback to non-EDT NPRACH resources) is included in NB-IoT RACH report.
Take the ASN.1 structure provided in the report (proposal 5) as baseline for NB-IoT running CR.
Initial CEL is included in eMTC RACH report.
Working assumption: A Boolean flag indicating EDT fallback (i.e., the UE started with EDT PRACH resources and went through a fallback to non-EDT PRACH resources) is included in eMTC RACH report.
Take the ASN.1 structure provided in the report (proposal 8) as baseline for eMTC running CR.
RAN2 aims on standardizing a single method of sending NB-IoT RACH report, i.e., avoid multiple solutions.
Proposed solutions should be discussed considering signalling overhead, UE power consumption, security aspects and other reports being considered in other email discussions.
NB-IoT RACH report includes the information from the latest successful RACH procedure.
NB-IoT RACH report information is discarded when the UE goes to IDLE.
FFS how to report.

SON-ANR:
Solution direction based on option a:
· Single set of measurements only.
· No new measurement requirements.
· ANR measurement reporting using the UE Information Request / Response framework is supported. Other methods FFS.
· ANR reporting for the CP solution is not supported in Rel-16. 




Improved multi-carrier operation
No discussion at RAN2#105.
Inter-RAT cell selection
	RAN2#105 agreements:
[bookmark: _GoBack]Priorities of eMTC/LTE/GERAN frequencies are not provided by NB-IoT network as assistance information for inter-RAT cell selection.
Priorities of NB-IoT frequencies are not provided by eMTC/LTE network as assistance information for inter-RAT cell selection.
Suitability criteria of eMTC/LTE/GERAN frequencies are not provided by NB-IoT network as assistance information for inter-RAT cell selection.
Suitability criteria of NB-IoT frequencies are not provided by eMTC/LTE network as assistance information for inter-RAT cell selection.




Coexistence with NR
No discussion at RAN2#105.
Connection to 5GC
RAN2 discussed the LS from SA2 on Completion of Study on Cellular IoT support and evolution for the 5G System and sent a reply in R2-1902436.
RAN2 discussed the LS from SA2 on eDRX cycles for CM-CONNECTED with RRC inactive and sent a reply in R2-1902431.
2.2.2	Remaining Open issues 
· Agree solution(s) for MT-EDT and details of the agreed MT-EDT solution(s).
· Solution for UE-grouping for WUS and RAN2 aspects of UE-Group WUS.
· Support for transmission in preconfigured dedicated resources:
· Detailed solution for transmission in preconfigured dedicated resources in idle mode, 
· Solutions for transmission in preconfigured shared resources in idle mode if supported,
· Solutions for transmission in preconfigured resources in connected mode if supported;
· Scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast:
· Signalling for scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast,
· MAC procedure for scheduling multiple DL/UL transport blocks in unicast.
· Network management tools:
· SON/ANR:
· Whether there is a time limit for the reporting and whether to have additional method for reporting
· Configuration (procedure and parameters) 
· Contents of the report
· RACH report: Procedure for the reporting and stage 3 aspects
· RLF report: FFS additional info in the report and stage 3 aspects.
· Improved multi-carrier operation
· Support of Msg3 quality reporting for non-anchor access: reporting mechanism (whether to reuse rel-14 or introduce a new mechanism)
· NRS presence on non-anchor even when no paging NPDCCH is transmitted: 
· Signalling to indicate on a non-anchor carrier the set of subframes which will contain NRS even when no paging NPDCCH is transmitted.
· Whether to enable RRM measurements on non-anchor carrier.

· Inter-RAT cell selection: Stage 3 aspects of the signalling of the assistance information in the NB-IoT and LTE/eMTC RATs
· Signalling impact of coexistence of NB-IoT with NR, if any.
· Connection to 5GC.
· Solution(s) for small data transfer for the user plane solution, pending on SA2
· All other aspects
2.3	RAN3 
Contributions [140] – [155] were submitted to RAN3#103 meeting. A WI work plan was provided in R3-190642.
2.3.1	Agreements
RAN3 discussed support of mobile-terminated (MT) early data transmission (EDT) jointly with eMTC, with the following observations:
	· Same as eMTC:
· Wait for RAN2 LS reply to SA2 for further progress (before RAN3 #103bis) 
· At least the following potential functions to support 5GC connection may be discussed:
· Support of Extended DRX in CM-idle
· Support of Restriction of Enhanced Coverage
· Delivery of Expected UE Behaviour information to NG-RAN
· Support of QoS
· Relocation / mobility
· UP solution

· Dedicated observations were identified for NB-IoT:
· Support for Inter-UE QoS for Data over NAS
· RAT-Type information delivery to AMF



The Intra eNB CP Relocation for NB-IoT was also discussed without conclusion.

RAN3 had initial discussions on connection to 5GC, jointly with eMTC, with no agreements.
2.3.2	Remaining Open issues
· Specify support for mobile-terminated (MT) early data transmission (EDT)
· Specify support for connection to 5GC
2.4	RAN4
Contributions [156] – [167] were submitted to RAN4#90 meeting. A WI work plan was provided in R4-1901115.
2.4.1	Agreements
RAN4 discussed coexistence with NR jointly with eMTC, with the following agreement:
	· Agreed WF on study scope definition in R4-1902681



RAN4 discussed UE-group wake-up signal, with the following agreement (from agreed WF in R4-1902371):
	· RAN4 shall discuss whether the release 15 WUS requirements can be reused for release 16 legacy WUS and whether new requirements are needed for release 16 UE-group WUS based on the RAN1/RAN2 agreements.



RAN4 discussed pre-configured uplink resources, with the following agreement (from agreed WF in R4-1902371):
	· RAN4 is to discuss whether to specify requirements for following methods to validate TA
· Serving cell change
· Time Alignment Timer (TAT)
· Serving cell RSRP change
· FFS if RAN4 should define criteria for TA validity, e.g. threshold for the RSRP change, threshold for the TA change, threshold for the time period during which TA is considered as valid.



RAN4 discussed multi-carrier operation, with the following agreement (from agreed WF in R4-1902371):
	· RAN4 is to specify requirements for MSG3 quality reporting on non-anchor carriers based on RAN1/RAN2 outcome.
· RAN4 is to identify the scenarios under which RRM measurements based on NRS on non-anchor carriers are feasible.


2.4.2	Remaining Open issues
· Specify support for UE-group wake-up signal 
· Specify support for transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance.
· Conclude on potential specification enhancement(s) for improving the performance of coexistence of NB-IoT with NR.
· Specify support for Msg3 quality reporting for non-anchor access. 
· Identify scenarios under which RRM measurements based on NRS on non-anchor carriers are feasible.
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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