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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:
[bookmark: _GoBack]The completion of the performance part is changed from 06/2020 to 09/2020 to allow a period of 6 months between the completion date of core part and performance part. Time units in Q1/2020 for RAN3 and RAN4 core part are also updated.

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] – [77] were submitted to RAN1#96bis meeting. A summary of the RAN1 agreements was submitted after RAN1#96bis meeting in R1-1905771.
Contributions [78] – [144] were submitted to RAN1#97 meeting.
2.1.1	Agreements
UE-group wake-up signal
RAN1#96bis
[bookmark: _Toc5719908][bookmark: _Ref5352343]Agreement
Up to 2 time-multiplexed WUS resources, for both legacy WUS and group WUS, may be configured. FFS whether a group WUS resource may be shared with legacy WUS or not.

[bookmark: _Toc5719912]Agreement
Group WUS location in relation to legacy WUS may be configured such that:
· [bookmark: _Toc5719913][bookmark: _Hlk5352570]If one group WUS resource is configured, that group WUS resource may be configured to coincide with the legacy WUS resource or to occur immediately before the legacy WUS resource, and,
· [bookmark: _Toc5719914]If two group WUS resources are configured, the first group WUS resource coincides with the legacy WUS resource and the second group WUS resource occurs immediately before the first group WUS resource.

[bookmark: _Toc5719915]Agreement 
Group WUS sequence design is down selected between the following in RAN1#97
· [bookmark: _Toc5719916][bookmark: _Toc5640974]Legacy WUS with shifted scrambling codes
· [bookmark: _Toc5719917]Legacy WUS with time-frequency short OCCs 
· [bookmark: _Toc5719918]Phase shifted legacy WUS using a suitable subset of the phase increments.
· Legacy WUS with Gold codes
Companies are encouraged to provide evaluation results

[bookmark: _Toc5811409]Agreement
· Per default, all gaps use the same group WUS configuration regarding number of groups and group WUS resource allocation.
· Optionally, eDRX gap(s) may be configured individually if separate from the DRX gap.

RAN1#97
Working Assumption
At least for the group WUS in the same WUS resource, legacy WUS with phase shifts is selected as group WUS sequence design according to wgroup(m’) = w(m’) exp(j2πgm/G) 
· FFS: Details of g and G

Agreement
If the group WUS resource is configured to be shared by Rel-15 WUS and Rel-16 WUS, the common WUS sequence for all the group WUS UEs in the same WUS resource can be configured to be the Rel-15 WUS sequence or a Rel-16 WUS sequence.

Working Assumption
[bookmark: _Toc8741529]The UE may assume that the transmit power for Rel-16 WUS sequence is the same as that of the Rel-15 WUS sequence.

Working Assumption
[bookmark: _Toc8741530]The maximum WUS duration for the Rel-16 WUS sequence is the same as that of the Rel-15 WUS sequence.

Agreement
[bookmark: _Toc8741531]Each UE monitors up to X WUS sequences. 
· [bookmark: _Toc8741532]Value of X will be selected between 2 and 3
· [bookmark: _Toc8741533]X=3 can only be supported if a common WUS for a subset of UE groups for service-based grouping is supported

[bookmark: _Toc5174111][bookmark: _Toc5924487]Support for transmission in preconfigured UL resources
RAN1#96bis
Agreement
In idle mode, a UE can be configured such that TA is always valid within a given cell.
· Up to RAN2 how to implement 
· e.g. PUR Time Alignment Timer or NRSRP Threshold = infinity 

Agreement 
The value(s) of NRSRP threshold(s) is UE specific

Agreement
The UE monitors the NPDCCH for at least a time period after a PUR transmission.
· FFS: Details of the time period
· FFS: UE behaviour if nothing is received in that time period. 
· FFS: If and how often UE monitors NPDCCH after a PUR allocation in which it has not transmitted

Agreement
Reuse existing field(s) of DCI format N0 to convey the dedicated PUR ACK

Agreement
After data transmission on PUR, upon unsuccessful decoding by eNB, the UE can expect an UL grant for retransmission on NPDCCH. Other behaviors are FFS.

Working Assumption#1
In idle mode, updating PUR configurations and/or PUR parameters via L1 signalling after a PUR transmission is supported
· FFS: Which PUR configurations and PUR parameters will be signaled via L1
· FFS: Definition of PUR configurations and PUR parameters
The working assumption will be automatically confirmed if for some cases L2/L3 signaling is not needed. If RAN2 decides that L2/L3 signaling is needed for all cases, the working assumption will be reverted.

Working Assumption#2
For dedicated PUR
· During the PUR search space monitoring, the UE monitors for DCI scrambled with a RNTI assuming that the RNTI is not shared with any other UE
· Note: It is up to RAN2 to decide how the RNTI is signaled to UE or derived
· FFS if the UE monitors any additional RNTI which may be shared with other UEs.
· Note: The same RNTI may be used over non-overlapping time and/or frequency resources
Send an LS to RAN2 to include two above working assumptions. Ask whether the first bullet in working assumption #2 is feasible. If it is concluded that working assumption #2 feasible, the working assumption #2 will be automatically confirmed. (LS is endorsed in R1-1905570)

Agreement 
For dedicated PUR in idle mode, the PUR configuration is configured by UE-specific RRC signaling.
RAN1#97
Agreement
For dedicated PUR in idle mode and for HD-FDD UEs, the start of the PUR SS Window is [x] subframes after the end PUR transmission
· FFS: Value of x, and if x is fixed or signaled 
· FFS: Support for monitoring of PUR SS Window before PUR transmission
Note: The PUR SS Window is the time period where the UE monitors the NPDCCH for at least a time period after a PUR transmission

Agreement
NPDCCH candidates are determined by USS like search space 
· FFS: Other details on the USS like search space 
· Type2-CSS can also be discussed as part of the FFS

Conclusion
CBS PUR is not supported in Rel-16

For further discussion
· Aspects related to notifying eNB of unused PUR resources.
· Potential enhancements of power control mechanisms for PUR. (The baseline is the existing NB-IoT open loop power control.)
[bookmark: _Toc8314328]
Scheduling of multiple DL/UL transport blocks
RAN1#96bis
Agreement
1 bit for RV indication in UL transmission is used regardless of the number of TBs
· Common RV indication is mapped to both TBs

Working Assumption
3 bits are used to indicate scheduled TB number, HARQ process index, NDI for HARQ operation
· FFS: Details coding scheme of these 3 bits 

Conclusion
Relationship 2 is not supported in Rel-16.

Agreement
In case 2 TBs are scheduled in the downlink, the timing of the ACK/NACKs for the scheduled TBs is with respect to the last TB scheduled by the DCI, detailed value FFS.
· For the case of 1 TB scheduling, legacy UE behavior is maintained

Agreement
For SC-MTCH multiple TBs scheduling, select one from the three options in RAN1#97
1. Modify existing DCI to indicate the number of scheduled TBs (e.g. by adding new field)
1. Reuse Rel-15 DCI and use SC-MCCH to indicate TB numbers.
1. Support both a) and b)
RAN1#97
Agreement
Confirm the working assumption last meeting:
3 bits are used to indicate scheduled TB number, HARQ process index, NDI for HARQ operation
· FFS: Details coding scheme of these 3 bits 

Agreement
The coding scheme of the three bits (scheduled TB number, HARQ process index, NDI for HARQ operation) is as follows:
	 Codepoint
	Description

	000
	Single TB scheduling, HARQ ID=0, NDI=0

	001
	Single TB scheduling, HARQ ID=0, NDI=1

	010
	Single TB scheduling, HARQ ID=1, NDI=0

	011
	Single TB scheduling, HARQ ID=1, NDI=1

	100
	Multi-TB scheduling, NDI=00

	101
	Multi-TB scheduling, NDI=01

	110
	Multi-TB scheduling, NDI=10

	111
	Multi-TB scheduling, NDI=11


Table 1: Joint coding scheme of scheduled TB number, HARQ process index, NDI for HARQ operation
· Only one additional bit is added in the DCI format to support the above indication of 8 states
Note: How to capture the above agreement is up to the editor

Agreement


In case of non-interleaved transmission, for individual feedback of 2 TBs case, continuous uplink feedback starts, after the end of  DL subframe for FDD, where n is the ending subframe of last scheduled TB and  is down-selected from the following two choices:
· The same value as the one for legacy one TB case (i.e. reuse the existing specification without change)
· [bookmark: OLE_LINK5]New values are introduced which depends on the length of last TB and ACK/NACK resources
· Existing values can also be used

Agreement
HARQ-ACK resource field is common across the HARQ-ACK feedback for all the DL TBs scheduled.
· ACK/NACK subcarriers are the same across all the TBs

[bookmark: _Toc8314329]Coexistence of NB-IoT with NR
RAN1#96bis
For further study until RAN1#97:
· RAN1 continues to study finer-granularity NB-IoT resource reservation until RAN1#97.
· Assume that the NB-IoT resource reservation should accommodate at least part of NR initial CORESET, NR CSI-RS and NR TRS.
· The reference case is the existing DL/UL subframe-level NB-IoT resource reservation for TDD NB-IoT. For FDD NB-IoT, the reference case is the existing DL subframe-level NB-IoT resource reservation. 
· Assume that the resource reservation is semi-statically configured. It is FFS whether the eNB can furthermore dynamically override or indicate additional reserved resource via DCI.
· Companies are encouraged to consider the impact on UE complexity for DCI based indication
· Consider whether the time-domain granularity of the NB-IoT valid subframe configuration should be scaled dependent on the NR subcarrier spacing.
· Consider both DL and UL aspects.
· NPDSCH, NPUSCH, NPDCCH
· It is FFS whether and when to drop or postpone NB-IoT transmissions that would fall into NB-IoT reserved resources (if introduced).

Conclusion
RAN1 concludes that overlap between NR SSB and NB-IoT non-anchor carriers can be avoided using the NB-IoT DL valid subframe bitmap.

For further study until RAN1#97:
RAN1 continues to study the aspects of coexistence of NB-IoT and NR using different SCSs.

RAN1#97
Conclusion
Based on the study of aspects of FDD/TDD NB-IoT coexistence with NR, it is RAN1 recommendation to introduce DL/UL resource reservation in NB-IoT for at least FDD/TDD NB-IoT non-anchor carriers to avoid time and frequency domain resource overlap between NR and NB-IoT when NB-IoT is deployed within an NR carrier. 
Resource reservation in FDD/TDD NB-IoT considers the following aspects:
· sub-frame/slot/symbol level granularity 
· dropped/postponed resources associated to a certain granularity 
· semi-static configuration is recommended. FFS: dynamic DCI signaling
· UL valid/invalid subframe configurations for FDD NB-IoT

Agreement
Include above conclusion as part of LS to RAN
The LS is endorsed in R1-1907635

[bookmark: _Toc5174114][bookmark: _Toc5924490]Support of Quality report in Msg3 and Connected Mode
RAN1#96bis
Agreement 
For channel quality report in connected mode, the channel quality definition is denoted by the number of repetitions that the UE needs to decode hypothetical NPDCCH with BLER of 1%.

Agreement 
For channel quality report in connected mode other than Msg3, UE performs measurement on the carrier it is assigned to monitor in USS for NPDCCH and the associated NPDSCH.
· FFS other carrier(s)

Agreement
For channel quality report in Msg3 for non-anchor access, RAN1 send LS to RAN2 requesting the following information: 
· Number(s) of available bits for the quality reporting in Msg3
· Whether the quality report in Msg3 is transmitted in RRC or MAC CE
Send LS to RAN2 and CC RAN4. Ask, from RAN2, perspective, whether the above might be different for different cases
The LS is endorsed in R1-1905593

Agreement
For channel quality measurement in Msg3 for non-anchor access, the maximum number of carriers reported in Msg3 is no larger than 2.
· FFS detail of the maximum number (1 or 2)

Agreement
eNB can enable/disable channel quality report in Msg3 for non-anchor access via SIB
· FFS details
· FFS whether the field in Rel-14 for anchor access is reused 

RAN1#97
Agreement
For channel quality measurement in Msg3 for non-anchor access, the maximum number of carriers reported in Msg3 is 1.

Agreement
For channel quality report in Msg3 on non-anchor access in idle mode, channel quality measurement on the carrier UE monitors to receive Msg2 (i.e. RAR) is supported.
· FFS: Support of network indication of which carrier to use to report Msg3 (e.g. explicit signaling in SI)

Agreement
For channel quality report in connected mode other than Msg3, RAN1 assumes the following aspects are decided by RAN2 and RAN4.
· number of candidate values for channel quality reports
· mapping value of reported channel quality
· report in RRC message or MAC CE
LS to RAN2 and RAN4 to convey this agreement is endorsed in R1-1907624.

For further discussion
For channel quality report in connected mode other than Msg3, RAN1 further discuss whether physical layer triggering mechanism is needed.

For further discussion
RAN1 further discuss the followings for channel quality report in Msg3 on non-anchor access in connected mode
· The support of channel quality report in Msg3 in connected mode
· If supported, which carrier can be measured for the channel quality report in Msg3
· RAR carrier
· unicast carrier
· If supported, how to trigger the report in Msg3

[bookmark: _Toc5174115][bookmark: _Toc5924491]Presence of NRS on a non-anchor carrier for paging
RAN1#96bis
Conclusion
There is no consensus in RAN1 to support configuration of NRS for WUS early termination in Rel-16.

[bookmark: _Hlk5805297]Agreement
The subset of POs that have subframes with NRS even when no NPDCCH is transmitted is determined based at least on nB-r13/nB
· FFS: defaultPagingCycle-r13/T
· Note: The paging frame and the number of UE groups can be derived from T and nB

Agreement
For the NRS pattern: Define detailed pattern of (M,N) depending on the value of nB:
· If nB >= X, specify the decimation pattern/M/N for each nB.
· FFS if the value of M/N is different for different POs within a DRX cycle
· For nB < X, all POs have NRS. FFS value of M/N.
where X is a fixed value which will be determined in RAN1#97.

RAN1#97
For further discussion
Companies are encouraged to provide detailed decimation patterns to RAN1#98

Agreement
With regards to the RAN1#96bis agreement:
· If nB >= X, specify the decimation pattern/M/N for each nB.
· FFS if the value of M/N is different for different POs within a DRX cycle
· For nB < X, all POs have NRS. FFS value of M/N.
It is agreed that the value of X is T/2.

Agreement
For nB < X, the value of M+N is 10
· FFS: Whether the values of M and N are configurable

Agreement
For nB>=X, the decimation/N/M pattern guarantees that there are [10] subframes with NRS nearby every PO (after decimation pattern, and from network perspective)

Agreement
For the decimation pattern for nB>=X, RAN1 to decide for each nB value:
· M/N
· Decimation pattern
· FFS: Offset (if used)
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.
· Specify further details to support Msg3 quality reporting for non-anchor access and in connected mode. 
· Specify further details of the decimation pattern/M/N 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 [145] – [276] were submitted to RAN2#105bis meeting. A summary of the RAN2 agreements was submitted after RAN2#105bis meeting in R2-1905262.
Contributions [277] – [414] were submitted to RAN2#106 meeting. A summary of the RAN2 agreements was submitted after RAN2#106 meeting in R2-1908188.
2.2.1	Agreements
Mobile-terminated (MT) early data transmission (EDT)
RAN2 discussed Mobile-terminated (MT) early data transmission (EDT), with the following agreements:
	RAN2#105bis agreements:
For both UP and CP solutions, an MT-EDT indication is needed in the S1 paging message to eNB. It is up to RAN3 to decide how such indication is provided to the eNB.
RAN2 assumes that MME initiates MT-EDT.
It is up to eNB to use MT-EDT based on e.g., UE capability.
RAN2 assumes that DL data information is needed from S-GW/SCEF to the MME to assist MME to initiate MT-EDT.
For the UP solution, the DL data are ciphered and sent over DTCH.
For both UP and CP solutions eNB sends MT EDT indication to the UE via paging.

For Msg-2 based solution (if agreed):
A CF RACH resource is provided in the paging message to page the UE for MT-EDT. FFS whether/how security related concerns are addressed and how number of repetitions required and RNTI are provided.

For Msg-4 based solution (if agreed):
For UP solution, RRCConnectionResume is used in Msg4 in case UL transmission is expected in response.

R2-1905276	LS on Mobile-terminated Early Data Transmission	RAN2	LS out	Rel-16	To:RAN3, SA2, CT1, and CT4.

RAN2#106 agreements:
DL data scheduled, i.e. DL grant, in paging message is excluded (Opt C).
DL data scheduled in paging occasion is excluded (Opt D).
DL data transmitted in Msg4 option B is excluded (Msg4-B).


For Msg2-based solution (if agreed):
No need to cipher the dedicated RACH resource provided in the paging message.
RAN2 intends to introduce a mechanism to acknowledge that Msg2 was received by the intended UE.
At least one dedicated RACH resource is provided in the paging message for MT-EDT. FFS what other parameters, e.g., CE level, subcarrier index, are needed to be provided.
FFS: whether RNTI is provided in the paging message.

For Msg4-based solution (if agreed):
Working assumption: UE should be able to indicate in Msg3 if it intends to send data in the UL.


[bookmark: OLE_LINK53][bookmark: OLE_LINK54]
RAN2 agreed to have the following email discussions until next meeting:
 [106#64][R16 NB-IoT/eMTC]  UP MT-EDT (Ericsson): To identify the issues in Msg2 and Msg4 based solutions
 [106#65][R16 NB-IoT/eMTC]  CP MT-EDT (Intel): To identify the issues in Msg2 and Msg4 based solutions

UE-group wake-up signal (WUS)
RAN2 discussed UE-group wake-up signal (WUS), with the following agreements:
	RAN2#105bis agreements:
Additional grouping based on DRX/eDRX is not supported.
Coverage based grouping is not supported.
Additional grouping based on gap is not supported.
· FFS whether number of groups can depend on gap duration.

RAN2#106 agreements:
WUS grouping based on paging probability is beneficial for improving false wake-up probability for UEs which are not frequently paged, but may increase false wake-up probability for UEs which are frequently paged.
Send an LS to SA2, cc RAN3, CT1, to ask about the feasibility and impact for the MME to provide information on UE paging probability.

R2-1908260	LS on assistance indication for WUS grouping	LS out	Rel-16	LTE_eMTC5-Core, NB_IOTenh3-Core	R2-1905261	To:SA2  Cc: CT1, R3



Transmission in preconfigured resources
RAN2 discussed transmission in preconfigured resources, with the following agreements:
	RAN2#105bis agreements:
From RAN2 point of view it is possible to configure TBS for D-PUR for both NB-IoT and eMTC up to the maximum supported based on the UE category and TBS capability.
For UP the UE may transmit D-PUR release request/(re)configuration request when transmitting using D-PUR. FFS For CP. 


The following are FFS:
· Whether a UE can have more than one parallel D-PUR configurations
· Ability of the UE to request (indicate) a time offset
· The range of values and limits of preconfigured D-PUR allocations.
· Whether mechanisms for a UE to reject a D-PUR configuration including by explicitly or implicitly releasing are needed.

RAN2#106 agreements:
RRC response message needs to be supported by the UE and could be used in all cases.
For some cases L1 signalling is sufficient to acknowledge, i.e. RRC response message is not needed.
RAN2 assumes the L1 signalling for acknowledgement is sent only after the eNB determines there is no pending downlink data or signalling.
RAN2 assumes that the configuration for D-PUR provided by RRC signalling is not updated via L1 signalling, and should check with RAN1 what parameters are planned to be (re)configured using DCI.
It is feasible to provide the UE with a UE-specific RNTI for D-PUR. Common or shared RNTI is also feasible.
The RNTI used for D-PUR is signalled together with other D-PUR configuration.

R2-1908196 Reply LS on PUR Working Assumptions for NB-IoT and LTE-M	LS out	Rel-16	LTE_eMTC5-Core, NB_IOTenh3-Core	To:RAN1.



RAN2 agreed to have the following email discussions until next meeting:
 [106#59][R16 NB-IoT/eMTC] D-PUR Procedural steps (Huawei) 
 [106#60][R16 NB-IoT/eMTC] D-PUR TA validation criteria (Ericsson)
 [106#61][R16 NB-IoT/eMTC] D-PUR Request, (re)configuration and release mechanism (Qualcomm)

Scheduling multiple DL/UL transport blocks
RAN2 discussed scheduling multiple DL/UL transport blocks, with the following agreements:
	RAN2#105bis agreements: None.
RAN2#106 agreements:
[bookmark: _Hlk8949815]Multi-TB scheduling for Msg4 during EDT (and MT-EDT) is not considered in Rel-16.
[bookmark: _Hlk8949846]For multi-TB scheduling, when HARQ ack bundling is configured, HARQ RTT timer is not started until the last TB has been received.
FFS: For multi-TB scheduling for both LTE-M and NB-IoT, how to handle drx-InactivityTimer when HARQ Ack bundling is configured.
UE capability for multiple TB is indicated separately for CE Mode A and CE mode B.
UE capability for multiple TB is indicated separately for uplink and downlink.
Wait for RAN1 before further discussion on multiple TB support for SC-PTM.



Network management tool enhancement
RAN2 discussed network management tool enhancement, with the following agreements:
	RAN2#105bis agreements:
RACH report:
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.
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.
At least RACH report for NB-IoT based on UE information request/response procedure is supported.
It is up to the network to decide when to request for the RACH report.

RAN2#106 agreements:
SON-ANR:
ANR report does not trigger EDT.
ANR report is not carried in EDT Msg3.
anr-InfoAvailable indication can be reported in EDT Msg3.

ANR procedure steps:
1)  UE receives “measurement” configuration in dedicated signalling.
2)  When the UE  is released to idle

a) The UE performs the instructed measurements according to existing RAN4 cell reselection measurement performance requirements.
b) CGI reading is limited to cells being above a certain threshold. Threshold details FFS.
3) Reporting takes place, upon network request, next time UE is connected mode again.

RACH report:
Not support EDT RACH report in EDT Msg3.



RAN2 agreed to have the following email discussions until next meeting:
 [106#62][R16 NB-IoT] ANR procedure, configuration and report details (Huawei)

Improved multi-carrier operation
RAN2 discussed improved multi-carrier operation, with the following agreements:
	RAN2#105bis agreements:
Channel Quality Reporting:
Existing Msg3 signalling is used for reporting downlink channel quality when UE makes access on non-anchor carrier.
Existing SIB2 signalling is used to enable UE to report downlink channel quality on non-anchor carrier.
The DL channel quality reported in connected mode corresponds to the carrier used for the unicast transmission (i.e. configured by MSG4 or by a subsequent reconfiguration procedure).
eNB enables the reporting of the DL Channel quality in connected mode.
· FFS whether dedicated or broadcast signaling is used for enabling.
Periodic reporting or on-demand reporting are not supported.
DL channel quality reported in connected mode is optional for the UE.
Working assumption that the same code points as Msg3 reporting is used.
FFS whether MAC or RRC is used for reporting.

R2-1905263 LS on non-anchor carrier CQI reporting in MSG3	Qualcomm Incorporated 	LS out	Rel-16	NB_IOTenh3-Core	To:RAN1	Cc: RAN4

Non-anchor carrier measurements for RRM:
If RAN4 confirms feasibility, and NRS is present in non-anchor carrier, RAN2 can make use of that for RRM measurements in non-anchor carrier.

R2-1905264 LS on non-anchor carrier idle mode measurements for RRM	Qualcomm Incorporated 	LS out	Rel-16	NB_IOTenh3-Core	To:RAN4	Cc: RAN1

RAN2#106 agreements:
Channel Quality Reporting:
The DL channel quality of the configured carrier in RRC connected mode is reported by MAC CE.
Use the same LCID as agreed for eMTC.
We need to wait for RAN4 before deciding when to report.
FFS whether broadcast or dedicated signalling is used for NW to enable the reporting.

R2-1908262 LS on DL channel quality report for configured carrier in RRC connected mode	LS out	Rel-16	NB_IOTenh3-Core	To:RAN4	Cc:RAN1



Inter-RAT cell selection
RAN2 discussed Inter-RAT cell selection with no agreements.
RAN2 agreed to have the following email discussions until next meeting:
 [106#63][R16 NB-IoT] Discussion of signalling aspects for inter-RAT cell selection assistance. (Nokia)

Coexistence with NR
RAN2 did not discuss coexistence with NR.

Connection to 5GC
RAN2 discussed connection to 5GC, with the following agreements:
	RAN2#105bis agreements:
Support of eDRX in CM-IDLE and EDT:
Working assumption: Introduce a new IE “cp-EDT-5GC-r16” in SIB2-BR/SIB2-NB to indicate ng-eNB connected to 5GC supports CP-EDT optimization.
Rel-15 eMTC/NB-IoT EDT PRACH Configuration parameters can be commonly used for both EPC and 5GC.
Use critical extension for RRCEarlyDataRequest/RRCEarlyDataRequest-NB messages for CP-EDT eMTC/NB-IoT UEs connecting to 5GC.
Introduce 48-bit 5G S-TMSI in critical extension of RRCEarlyDataRequest /RRCEarlyDataRequest-NB messages.
For eMTC, in critical extension of RRCEarlyDataRequest message, add establishment cause of mo-Data.
For NB-IoT, in critical extension of RRCEarlyDataRequest-NB message, add establishment cause of mo-Data and mo-ExceptionData.
Working assumption: For eMTC/NB-IoT, delayTolerantAccess is not applicable for 5GC.
Update stage 2 spec to capture that idle mode eDRX feature is supported for eMTC and NB-IoT connected to 5GC.
For eMTC, hyperSFN in SIB1-BR is commonly used for both EPC and 5GC.
For NB-IoT, hyperSFN-LSB in MIB-NB and hyperSFN-MSB in SIB1-NB are commonly used for both EPC and 5GC.
For eMTC connected to 5GC, introduce a flag in SIB1-BR to indicate if idle mode eDRX is allowed in the cell.
Working assumption: No indication of support for idle mode eDRX is needed for NB-IoT connected to 5GC.
For eMTC and NB-IoT, systemInfoModification-eDRX is commonly used in paging messages for both EPC and 5GC.
Use 5G S-TMSI as input for Hash ID to calculate PH and PTW_start.

[bookmark: _Hlk4070057]Support of RRC_INACTIVE and eDRX in CM-CONNECTED:
RRC_CONNECTED Mode extended long DRX cycle, e.g. 5.12 and 10.24 sec, is supported for eMTC connected to 5GC. FFS whether new optional UE capability is required.
RRC_CONNECTED Mode long DRX cycle, e.g., 5.12 and 10.24 sec, is supported for NB-IoT connected to 5GC. Mandatory to support without new UE capability.
For eMTC, eDRX-Config-CycleStartOffset and drx-StartOffset are commonly used for both EPC and 5GC.
For NB-IoT, DRX-Cycle and drx-StartOffset are commonly used for both EPC and 5GC.

Indication of supported CIoT features and other common aspects
For NB-IoT: SIB1-NB extended to include 5GC PLMN list, per PLMN indication of Cell Reserved for Operator Use, common 5GC Tracking Area Code and 5GC Cell Identity across all PLMNs, common Cell Barring for 5GC connectivity across all PLMNs.
For NB-IoT/eMTC: SIB-NB/SIB1-BR extended to include per PLMN indication of the supported CIoT 5GS Optimisations.
For NB-IoT: Update Paging-NB message to include 5G S-TMSI as UE Identity for core network paging.
For NB-IoT: Adopt critical extension of  RRCConnectionRequest-NB message for 5GC connectivity and include 48 bit 5G S-TMSI and random value as Initial UE identity along with specific RRC establishment cause.
For NB-IoT: Update RRCConnectionSetupComplete-NB to include RegisteredAMF-r15, full 5G S-TMSI (48 bit long).
For NB-IoT/eMTC: FFS :Whether s-NSSAI-list-r15 is applicable.
For NB-IoT/eMTC: FFS: Applicability of NR PDCP for SRB1, DRBs
For eMTC: UAC feature is supported.
For NB-IoT: FFS how to support access control.
For NB-IoT: FFS how to support slicing.
For NB-IoT: FFS whether to adopt SDAP as user plane protocol, and whether AS reflective QoS is applicable.
For eMTC: Adopt SDAP as user plane protocol, and AS reflective QoS is optional.
For NB-IoT/eMTC: Working assumption that CN type is not used in RRCConnectionRelease/ RRCConnectionRelease-NB.
For NB-IoT: How to support RRC Connection Re-establishment for the UP and CP optimization.
For NB-IoT/eMTC: FFS whether for data transfer through DRBs, use AS security algorithms same as LTE AS security algorithms, and KeNB root key is derived from Kamf as specified in TS 33.501.
For NB-IoT/eMTC: FFS whether AS security algorithms are identified by using LTE code points.
For eMTC: mt-Access, mo-Signaling, mo-Data, emergency, highPriorityAccess and mo-VoiceCall are applicable establishment causes.
For NB-IoT/eMTC: Release cause loadBalancingTAURequired at RRC connection release is not applicable.

RAN2#106 agreements:
Support of RRC_INACTIVE and eDRX in CM-CONNECTED:
RRC_INACTIVE state in NB-IoT connected to 5GC is not supported.
RRC_INACTIVE state with short eDRX cycles is optionally supported for eMTC connected to 5GC with capability signalling.
FFS if EDT in RRC_INACTIVE state is not supported in Rel-16.
UP optimization solution is supported for both eMTC and NB-IoT connected to 5GC with capability signalling.
eLTE is assumed to be the baseline for RRC_INACTIVE state for eMTC UEs connected to 5G.
Working assumption: Same cell selection/reselection criteria and measurement rules for BL UEs and non-BL UEs in CE in RRC_IDLE when attached to EPC are applied to BL UEs and non-BL UEs in CE in RRC_INACTIVE or RRC_IDLE when attached to 5GC.
For transmission over DRB, NB-IoT/eMTC UE connected to 5GC uses the same AS security algorithms as eLTE regardless of PDCP type.
KeNB root key is derived from Kamf as specified in TS 33.501.
For NB-IoT/eMTC UE connected to 5GC, AS security algorithms are indicated by using LTE code points, e.g., EIA, EEA.

R2-1908202  Reply LS on Conclusion on 5G CIoT user plane small data solution	LS out	Rel-16	FS_CIoT_5G 	To:SA2, RAN3	Cc:RAN, SA, CT

Indication of supported CIoT features and other common aspects:
RAN2 agrees to send a LS to SA2, CC: CT1,RAN3
· ask how many slices NB-IoT/eMTC UEs can support simultaneously and whether S-NSSAI will be used by the ng-eNB in addition to the indications of the supported 5G CIoT optimisations for AMF selection.
· ask about applicability 5GC QoS frame work for NB-IoT/5GC 
· ask how QoS mapping is handled during mobility between NB-IoT and other RATs.
NB-IoT UE AS forwards all CIoT feature support indications broadcast in the cell to NAS as assistance info for CN type selection by NAS.
eMTC UE AS forwards all CIoT feature support indications broadcast in the cell to NAS as assistance info for CN type selection by NAS.
For NB-IoT, CN Type is not used in RRCConnectionRelease-NB message as NAS based redirection between EPC and 5GC is used for CIoT.
eMTC re-uses the existing CN type in RRCConnectionRelease message
For eMTC intra RAT connected mode mobility (for intra 5GC case), adopt R15 LTE connected to 5GC introduced changes for RRCConnectionReconfiguration (including Mobility Control Info) including SecurityConfigHO-v1530 -> intra5GC-r15 IE.
For eMTC intra RAT connected mode mobility (for inter system mobility between EPC and 5GC), adopt R15 LTE connected to 5GC introduced MobilityFromEUTRACommand carrying RRCConnectionReconfiguration (including Mobility Control Info) including SecurityConfigHO-v1530 -> fivegc-ToEPC-r15 and epc-To5GC-r15 IEs.
For eMTC, re-use SIB25 and the procedure in subclause 5.3.16 of 36.331 as a baseline.
Ask SA1:
· whether UAC needs to be supported for NB-IoT.
· whether a new UAC access category corresponding to mo-ExceptionData can be defined as one of the reserved standardised access categories in the range 9-31. 
· Whether up to 64 access categories need to be defined for support of UAC, given the currently supported establishment causes and necessity for operator defined categories and potential future extension 
· Whether access classes 0-9 (mapped to access identity 0) are applicable or not
· Whether barring for access identities 1, 2, 11 to 15, is common for all access categories or independently controlled for different access categories.
Use the same Enhanced Coverage authorisation mechanism of UEs connected to EPC to the NB-IoT/eMTC UEs connected to 5GC and no impacts on RAN2 specification are identified.

R2-1908190 LS on support for flow based QoS & slicing for NB-IoT & eMTC connected to 5GC	LS out	Rel-16	LTE_eMTC5-Core, NB_IOTenh3-Core	To:SA2	Cc:CT1, RAN3.
R2-1908263 LS on UAC for NB-IoT	LS out	Rel-16	NB_IOTenh3-Core, 5G_CIoT	To:SA1, CT1	Cc:SA2, RAN3

Other:
RRC Connection re-establishment for the control plane for NB-IoT connected to 5GC is supported, assuming feasibility is confirmed.
Send a LS to SA3, SA2 CC: RAN3, CT1, CT4
· Ask whether they can introduce RRC Connection re-establishment for the Control plane for NB-IoT connected to 5GC.
· Ask the feasibility that a truncated 5G S TMSI (e.g. 40 bits) needs to be defined.

R2-1908264 LS on RRC Connection Re-Establishment for CP for NB-IoT connected to 5GC	LS out	Rel-16	NB_IOTenh3-Core, 5G_CIoT	To:SA3, SA2	Cc:CT1, RAN3, CT4



2.2.2	Remaining Open issues 
· Solution(s) for MT-EDT for UP solution and CP solution. Details of the agreed MT-EDT solution(s).
· Feasibility and support of paging probability based UE-grouping for WUS.  RAN2 aspects of UE-Group WUS.
· Support for transmission in preconfigured resources:
· Whether shared resource is supported?
· Dedicated resource (D-PUR)
· Procedure aspects, e.g. Request /(re-)configuration/release procedures, triggering conditions, D-PUR transmission, downlink transmission after D-PUR transmission and fallback cases
· Configuration aspects, e.g. TA validation criteria and resource configuration
· CN impacts, if any

· 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 impact for scheduling multiple DL/UL transport blocks in unicast.
· Network management tools:
· SON/ANR: stage 3 aspects of ANR procedure, configuration and reporting 
· RLF report: detailed contents of the RLF report.
· Improved multi-carrier operation
· Support of Msg3 quality reporting in connected mode:  Timing  of the measurement reporting
· 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: Signalling aspect 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.
· Whether/ how to support slicing and 5GC QoS frame work 
· Whether/ how to support SDAP and NR PDCP
· Whether/ how to support  UAC
· Whether/ how to support RRC Connection Re-establishment for the Control Plane
· Stage 3 aspects of support of  UP optimisation solution
· Stage 3 aspects of support of AS RAI 

2.3	RAN3 
Contributions [415] – [448] were submitted to RAN3#103bis meeting.
Contributions [449] – [502] were submitted to RAN3#104 meeting.
2.3.1	Agreements
RAN3#103bis
RAN3 discussed the support for Mobile-Terminated Early Data Transmission and the support for Functionality for Connection to 5GC jointly with eMTC. It was concluded to manage the Common part CRs by using both WI-codes, and individual part CRs by using separate CR with corresponding WI code.
· Mobile-Terminated Early Data Transmission: no agreement achieved.
· Functionality for Connection to 5GC:
· The support of CP solution, UP solution, Common part, eDRX, and others were discussed.
· RAN3 has evaluated the RAN3 impact of UP C-IoT optimization and RRC_INACTIVE connected to 5GC solutions, concluded that both solutions are feasible, reply LS approved in R3-192176. 
· SON Support for Reporting and Others: not discussed due to limited of time.

RAN3#104
· Mobile-Terminated Early Data Transmission
· Agreed to introduce the explicit EDT indicator in Paging message.
· Baseline CR endorsed R3-193155.
· Reply LS approved in R3-193156 to inform the progress and ask RAN2 to feedback the benefits on providing the data size in the S1 paging message.
· Functionality for Connection to 5GC:
· Paging eDRX: Paging eDRX Information and NB-IoT Paging eDRX Information are needed in Paging message. MTC baseline in R3-193158, NB-IoT baseline in R3-193159.
· Coverage Enhancement support: baseline CR endorsed R3-193160.
· To share the work load, the task for next meeting were endorsed, refer to R3-193161 slide 6.
· SON Support for Reporting and Others: not discussed due to limited of time.

2.3.2	Remaining Open issues
· Specify support for mobile-terminated (MT) early data transmission (EDT).
· Specify support for connection to 5GC.
· Specify support for SON Support for Reporting.

2.4	RAN4
Contributions [503] – [542] were submitted to RAN4#90bis meeting and [543] – [562] were submitted to RAN4#91 meeting.
2.4.1	Agreements
RF
In RAN4#90bis, RAN4 discussed co-existence of NB-IoT with NR, with the following agreement (from agreed WF in R4-1905203):
	· WF on system scenarios
· To clarify the current definition of NB-IoT operation modes when NB-IoT is deployed within NR  channel bandwidth, including when spectrum is refarmed from E-UTRA to NR
· whether NB-IoT in-band or guard band operation without a hosting E-UTRA carrier would have backward compatibility impact on Rel’13/14/15 NB-IoT UE, which may expect the presence of a hosting E-UTRA carrier, especially for NB-IoT in-band operation
· Agreement on NB-IoT standalone operating
· There is no issue for NB-IoT standalone coexistence with NR and no further study is needed.
· simulation results will be added in TR annex
· WF on power boosting
· Further investigate if currently specified power boosting could be supported, including when NB-IoT is located at NR edge positions for any channel bandwidth.
· At least 3dB (currently specified RE power dynamic range) power boosting should be feasible.
· Agreement on channel raster
· For NR bands with 100 kHz channel raster and 15 kHz SCS, subcarrier and PRB alignment can be achieved for NB-IoT operating in NR in-band.
· For NR bands with 15 kHz channel raster and 15 kHz SCS, subcarrier and PRB alignment can be achieved for NB-IoT operating in NR in-band.
· Agreement on mixed numerology
· No requirement is defined for mixed numerology between NR and NB-IoT similar as NR mixed numerology itself.
· Agreement on bands
· NB-IoT shall be supported on all NR bands refarmed from E-UTRA bands supporting NB-IoT.




And TR skeleton for coexistence of NB-IoT with NR was endorsed in R4-1905109. The TP on frequency band for NR and NB-IoT was endorsed for the TR in R4-1903848.

In RAN4#91, RAN4 discussed co-existence of NB-IoT with NR, with the following agreement (from agreed WF in R4-1907809):
	· Agreements on NB-IoT operation in NR guard band
· Considering legacy deployments, even if one NB-IoT 15 kHz sub-carrier would operate in NR guard band, still consider this case as NB-IoT operation in NR in-band. 
· NB-IoT operating in NR guard band is handled as implementation issue and RF requirements are not specified in Rel-15 (nor in Rel-16 unless new Rel-16 features make this essential).
· Define in-band, guard band and standalone operation with NR.
· WF on Power Boosting:
· Option 1:
· For 5 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band 25 RB.
· For 10 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band 52 RB.
· For 15 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band center 77 RB.
· For 20 MHz channel bandwidth, specify the same +6 dB power boosting requirement for in-band center 102 RB
· (Single/multiple) declaration(s) on other RBs on the edge for the 15/20 MHz channel bandwidth.
· FFS on other channel bandwidth>20 MHz
· Option 2:
· +6 dB power boosting shall be supported for any NR channel bandwidth and NB-IoT RB position.
· Agreements on TDD
· Conclusion: NB-IoT could operate in NR TDD by choosing suitable UL-DL configuration(s).
· Agreements on operations and Testability
· MSR BS supporting NR and LTE+NB-IoT (LTE in-band/guard band) should also meet current RF requirements when operating NR+(LTE)+NB-IoT (NR in-band) with following limitations:
· Same NR channel bandwidth as LTE
· NR uses 15 kHz SCS
· NB-IoT carrier frequency kept when operating with LTE and NR, or shifted closer to NR carrier.
· Therefore:
· MSR BS could operate NB-IoT in NR in-band with above limitations.
· No need to redo conformance testing in this case.
·       To remove any limitation:
· Add support for NB-IoT operating in NR in-band in TS 38.104, TS 38.141-1 and TS 37.141
· Rel-15 NR BS can declare to support Rel-16 NB-IoT RF requirements for NB-IoT coexistence with NR.



And the following TPs were endorsed for the TR
· R4-1906926	TP to TR38.xxx: Summary of system level simulation results for coexistence study between R15 NR and R13/R14/R15 NB-IoT standalone operation
· R4-1907810	TP for NB-IoT standalone operating
· R4-1907811	NB-IoT - NR coexistence : TP to TR - channel raster
· R4-1907812	TP to the new TR related to NB-IoT: mixed numerologies

RRM
In RAN4#90bis, RAN4 discussed UE-group wake-up signal, with the following agreement (from agreed WF in R4-1904807):
	· RAN4 shall wait for further RAN1 progress on release 16 group WUS design to decide whether release 15 WUS requirements can be reused.



In RAN4#90bis, RAN4 discussed pre-configured uplink resources, with the following agreement (from agreed WF in R4-1904807):
	· Serving cell NRSRP change based TA validation
· The value(s) for the threshold(s) used for validating the TA are up to network implementation
· Following options can be considered:
· Option 1: Using relative NRSRP change together with TA change or DL/UL timing change 
· Option 2: applying PUR only in normal coverage considering decreased NRSRP accuracy in enhanced coverage.
· Option 3: using only relative NRSRP change against signaled threshold(s) 
· RAN4 is to study how PUR transmissions are aligned with configured DRX/eDRX and its impact on the synchronization state to perform PUR transmission.



In RAN4#90bis, RAN4 discussed multi-carrier operation, with the following agreement (from agreed WF in R4-1904807):
	· Legacy requirements defined for R14 msg3 based quality reporting apply for msg3 based quality reporting on non-anchor carriers including,
· Hypothetical NPDCCH and
· Report mapping and
· Reporting accuracy
· FFS T1 and T2
· Define non-anchor carrier serving cell RRM requirements based on NRS measurement on the non-anchor carrier in TS 36.133.
· If configured by the network, serving cell non-anchor carrier measurements are feasible provided that
· the relaxed cell monitoring criteria defined in TS 36.306 are met, and
· transmit power difference of the signals/channels between anchor- and non-anchor carriers is known to the UE, and
· UE is not configured with any positioning measurements and there are sufficient number of NRS subframes available for measurements as being discussed in RAN1
· FFS if the RSRP/RSRQ offset is used to compensate the measurement result towards non-anchor carriers.



In RAN4#91, RAN4 discussed UE-group wake-up signal, with the following agreement (from agreed WF in R4-1907734):
	· In release 16, release 15 WUS reception requirements apply for release 15 UE.
· RAN4 shall wait for further RAN1 progress related to WUS design, and shall disusss whether it is possible to reuse the Rel-15 WUS reception requirements at RAN4#92 meeting.



In RAN4#91, RAN4 discussed pre-configured uplink resources, with the following agreement (from agreed WF in R4-1907734):
	· When TA validation based on serving cell NRSRP change method is configured:
· eNodeB determines and configures K NRSRP threshold(s) to the UE, where K is  1 or 2.
· It is FFS whether relaxed serving cell monitoring shall not be allowed when the signaled relaxation factor N is ≥ X, where X > 1. The value of X is FFS. 
· PUR transmission:
· UE shall transmit in the PUR transmission opportunity using the obtained TA 
· If UE is synchronized towards the serving cell before PUR opportunity
· Otherwise, UE may postpone the transmission to the next intended PUR transmission opportunity according to higher layer request of the UE or network configuration after UE has obtained the synchronization towards the serving cell within Tsearch, or it may drop the transmission. 
· Tsearch =the time required for NPSS/NSSS acquisition in eDRX.  In DRX, Tsearch is the time required for performing time tracking and exact duration is FFS.



In RAN4#91, RAN4 discussed multi-carrier operation, with the following agreement (from agreed WF in R4-1907734):
	· For NRSRQ measurement on non-anchor carriers
· NRSRQ measurements on a non-anchor paging carrier cannot be translated to the equivalent NRSRQ measurements of the anchor carrier in the same way that NRSRP can be translated. 
· RAN4 is further investigating possible alternative methods for NRSRQ measurements translation between non-anchor paging and anchor carriers
· It is FFS whether serving cell measurement relaxation introduced in Rel 15 for WUS can also be applied when the UE performs serving cell measurements on the non-anchor paging carrier
· FFS whether T1 defined in R14 applies for MSG3 DL quality report in non-anchor carriers
· RAN4 shall take into account further RAN1/RAN2 progress on reporting message type details.


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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