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[bookmark: _Toc436096729][bookmark: _Toc448452928]Introduction
This document lists RAN2 agreements made for Rel-16 Additional enhancements for NB-IoT (WI code NB_IOTenh3-Core; WID in RP-190757) and Rel-16 Additional MTC enhancements for LTE (WI code LTE_eMTC5-Core, WID in RP-190770), until and including the RAN2#106, 13-17 May 2019.

1	Additional MTC enhancements for LTE
1.1	Organisational
	RAN2#103bis agreements:
To capture the agreements from all Rel-16 IoT meetings in the same document as agreed in Rel-16 NB-IoT session.
The draft can be provided in R2-1815744.
[103bis#xx][ eMTC/NB-IoT R16] To capture the agreements from the meeting in a document for information. (Blackberry)
Intended outcome: Endorsed report
Deadline:  Thursday 2018-10-19

RAN2#104 to RAN2#106 agreements: None (except for this document, see clause 5).




1.2	Mobile-terminated (MT) early data transmission (EDT)
Treated jointly with 2.2 under this subclause.
	RAN2#103bis agreements:
RAN2 intends to support MT-initiated EDT for both CP and UP solutions.
The intention to use MT-EDT is for user data, i.e. not for NAS signalling.

RAN2#104 agreements:
MT EDT are evaluated at least based on battery life, network resource efficiency, security, reliability and potential impact on core network.
MT-EDT is intended for DL data which can be transmitted in one transport block.
Use cases that require DL data transmission with or without UL data transmission as a response should be supported for MT-EDT.

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).

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.





0. UE-group wake-up signal (WUS)
See subclause 2.3 where this topic is treated jointly.
0. Transmission in preconfigured resources
See subclause 2.4 where this topic is treated jointly.
0. Scheduling multiple DL/UL transport blocks
Treated jointly with 2.5 under this subclause.
	RAN2#103bis agreements:
Working assumption: For MTCH in SC-PTM, configuration for multiple scheduling is transmitted in MCCH. Backwards compatibility is FFS.

SPS is not supported for NB-IoT in Release 16. Enhancements for “SR with SPS for BSR” can be considered.

RAN2#104 agreements:
RAN2 intends to support separate/shared SC-MTCH transmission.

Multiple TB scheduling is supported for UEs in connected mode. It is FFS if it is supported for EDT.
UEs in connected mode are configured with multiple TB scheduling via dedicated RRC signalling assuming that a new DCI format is introduced. This is pending RAN1 agreement.
UEs report capability to indicate support of multiple TB scheduling in connected mode.

RAN2#105 to 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.




1.6	Quality report in Msg3
	RAN2#103bis agreements:
Quality report in Msg3 is introduced for EDT. FFS for non-EDT.

RAN2#104 agreements:
RAN2 waits for progress on the discussion of MT-EDT before deciding on whether channel quality report in Msg3 is introduced for EDT.
Channel quality report in Msg3 is introduced for non-EDT.

RAN2#105 agreements:
UE reports at most one DL quality measurement in Msg3 transmission. This is pending RAN1 agreement.
For EDT, new MAC CE will be defined to report the channel quality in Msg3. FFS whether an LCID (lowest priority) or eLCID is used.
Channel quality in Msg3 is reported with no explicit differentiation on whether the measurement was made in T1 or T2.

RAN2#105bis agreements:
eLCID based solution is not supported.
A new LCID is used for eMTC pending approval in the main room.
IoT informs the main room regarding the pending agreement above and the alternatives, e.g. to use one of LCID values reserved for NB-IoT or sidelink.

Report from main session: Agreement made in IoT/MTC breakout session to use one of the reserved LCID values is confirmed.
R2-1905277	LS on quality report in Msg3 for LTE-M	RAN2	LS out	Rel-16	To:RAN1	Cc:RAN4

RAN2#106 agreements: None.




1.7	MPDCCH performance improvement using CRS
	RAN2#103bis agreements:
eNB enables CRS for improving channel estimation on MPDCCH via broadcasted RRC signalling.

RAN2#104 agreements:
CRS for improving channel estimation on MPDCCH is configured via SIB2. This agreement can be revisited if RAN2 identifies that it would be more reasonable to configure it via SIB1-BR. It is FFS whether configuration would implicitly mean to enable the feature.
UEs report capability to indicate support of using CRS for improving MPDCCH channel estimation.
It is FFS if enabling/disabling is needed for the UE.

RAN2#105 to RAN2#105bis agreements: None.

RAN2#106 agreements:
No need to introduce a separate indication to enable the feature. Configuration of CRS for MPDCCH performance improvement enables the feature implicitly for UEs in Idle mode.
Working assumption: If dedicated configuration is not provided in connected mode, UE can use the broadcasted configuration if it exists.




1.8	Improvements for non-BL UEs
	RAN2#103bis agreements:
RAN2 intends to support CMAS/ETWS for non-BL UEs in CE mode in connected mode.

RAN2#104 agreements: None.

RAN2#105 agreements:
SIBs for ETWS and CMAS are not provided via dedicated signaling.

RAN2#105bis agreements:
Working assumption: In connected mode non-BL UEs in CE monitor MPDCCH to receive ETWS indication and/or CMAS indication using CSS in the same narrowband where unicast transmission can be received.

R2-1905278	LS on ETWS/CMAS in connected mode narrowband	RAN2	LS out	Rel-16	To:RAN1

RAN2#106 agreements: None.




1.9	Stand-alone deployment
	RAN2#103bis agreements:
The standalone deployment supports legacy operations for legacy BL UEs or UEs in CE mode.
LTE control channel region for DL transmission is supported for Rel-16 BL UEs and UEs in CE mode.

RAN2#104 agreements: None.

RAN2#105 agreements:
Rel-16 non-BL UEs supporting CE mode can operate in CE mode in both idle and connected mode in standalone deployment regardless of whether criterion S for normal coverage is fulfilled.
FFS if legacy non-BL UEs supporting CE mode can operate in CE mode in both idle and connected mode in standalone deployment regardless of whether criterion S for normal coverage is fulfilled.
Introduce signalling in SIB1-BR to enable using the LTE control channel region for broadcast transmission assuming that only an indicator is needed.
FFS: Introduce signalling in a dedicated message to enable using the LTE control channel region for DL unicast transmission.
Introduce UE capability to indicate that UE supports unicast PDSCH reception in LTE control channel region.

RAN2#105bis agreements:
RAN2 agrees with the intention that non-BL UEs should be able to camp in a standalone cell when it is not possible to acquire SIB1.

RAN2#106 agreements: None.




0. Mobility Enhancements
	RAN2#103bis agreements: None.
RAN2#104 agreements:
An LS is sent to inform RAN1 that the overhead introduced by signalling agreed parameters per cell is excessive, and ask which parameters are carrier specific for potential optimization.

Relaxation of RRM measurements for UEs using WUS: RAN2 will wait for RAN4 to progress.

R2-1818662  LS on RSS based measurements signalling  LS out  Rel-16 To: RAN1. LTE_eMTC5-Core.
RAN2#105 to RAN2#105bis agreements: None.
RAN2#106 agreements:
Add num-DRX-CyclesRelaxed to RadioResourceConfigCommon for eMTC.

Capture the following in the corresponding running 36.331 CR: 
“numDRX-CyclesRelaxed: Maximum number of consecutive DRX cycles during which the UE can use WUS for synchronisation and skip serving cell measurements, see TS 36.213 [23]. Value n1 corresponds to 1 DRX cycle, value n2 corresponds to 2 DRX cycles and so on. The actual duration during which the UE can skip serving cell measurements is: Min (signalled value x paging cycle, 2.56s), where paging cycle is the value of defaultPagingCycle parameter provided in SystemInformationBlockType2.”
FFS if the value in Min() is 2.56sec.




0. Coexistence with NR
	RAN2#103bis to RAN2#106 agreements: None.



0. Connection to 5GC
	RAN2#105 agreements:
R2-1902436   Response LS on Completion of Study on Cellular IoT support and evolution for the 5G System LS out	Rel-16	NB_IOTenh3-Core, LTE_eMTC5-Core	To:SA2. RAN, RAN3. Cc:SA, CT.
R2-1902431	Response LS on on eDRX cycles for CM-CONNECTED with RRC inactive	LS out	Rel-16	NB_IOTenh3-Core, LTE_eMTC5-Core	To:SA2, CT1, CT4, RAN3.

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.

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





0. Other
	RAN2#103bis to RAN2#106 agreements: None.






Additional enhancements for NB-IoT
Organisational
	RAN2#103bis agreements:
To create document agreed after each meeting capturing agreements from all meetings. 
Copy/paste of chair notes, not intended to be a further discussion of agreements.
One week email agreement after each meeting
BlackBerry will be rapporteur of the document.

[bookmark: _Hlk9594329]RAN2#104 to RAN2#106 agreements: None (except for this document, see clause 5).




Mobile-terminated (MT) early data transmission (EDT)
See subclause 1.2 where this topic is treated jointly.
UE-group wake-up signal (WUS)
Treated jointly with 1.3 under this subclause.
	RAN2#103bis agreements:
The aim of UE grouping for WUS is reducing the false alarm probability.
At least UE_ID based grouping is supported for UE-Group based WUS. This doesn’t exclude other options.
Further discuss whether the following are supported:
· Service based grouping 
· DRX/eDRX based grouping 
· Gap based grouping. 
· Coverage based grouping

RAN2#104 agreements:
Further discuss the benefit and feasibility of using service based parameters for grouping in addition to UE-ID.

Can discuss group distribution further, including Rel-15/16 mechanism interaction, once we know more about number of groups and more about the grouping solution (e.g. service based parameters).
RAN2 will decide on the UE to WUS group mapping.

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.

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
Treated jointly with 1.4 under this subclause.
	RAN2#103bis agreements:
Transmission in dedicated preconfigured uplink resources in IDLE mode is supported for UEs with a valid timing advance.
Initially we will focus on dedicated preconfigured uplink resources in idle mode
· Shared resources can also be discussed

RAN2#104 agreements:
The eNB configures the dedicated preconfigured uplink resources via RRC dedicated signaling.
Methods for eNB to obtain information used to help configuring the dedicated preconfigured uplink resource to the UE is FFS.
Periodic D-PUR with duration is supported
FFS if one shot D-PUR is supported.
Release of the dedicated preconfigured resources are supported, details for NW triggered and UE triggered are FFS.

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).

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.



2.5	Scheduling multiple DL/UL transport blocks
See subclause 1.5 where this topic is treated jointly.
2.6	Network management tool enhancement
	RAN2#103bis agreements:
ANR reporting for NB-IoT only uses idle-mode measurements (i.e. we won’t introduce connected mode measurements)

Support RACH report for NB-IoT
Will consider whether information in LTE RACH report is extended

[bookmark: _GoBack]RAN2#104 agreements:
SON-ANR:
RAN2 understanding is that the purpose of SON/ANR reporting in NB-IoT is network optimisation rather than immediately updating neighbour relations like with LTE ANR, and is therefore not time critical.
SON reporting does not trigger RRC connection establishment/resume
· FFS whether this includes EDT.
SON information can be reported along with EDT, FFS what and how.

RACH report:
In addition to legacy parameters for RACH reporting, the first selected resource pool (E.g. CE level, EDT) is included in the RACH report. This agreement is also applicable for eMTC.

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. 

RAN2#105bis agreements:
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.




2.7	Improved multi-carrier operation
	RAN2#103bis agreements: None.

RAN2#104 agreements:
Re-use the code points defined in Rel-14.
Study the impact of re-using the Rel-14 RRC reporting mechanism and consider whether a MAC mechanism should be used instead.

RAN2 further study how to support the use case of enabling measurements in non-anchor carrier while reducing measurement on anchor carrier.

RAN2#105 agreements: None.

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




2.8	Inter-RAT cell selection
	RAN2#103bis agreements:
RAN2 understands that cell reselection between NB-IoT and any other RAT is not within the scope of this WI
NB-IoT network may indicate eMTC/LTE/GERAN assistance information for inter-RAT cell selection
eMTC/LTE network may indicate NB-IoT assistance information for inter-RAT cell selection
Intention is not to provide cell reselection parameters 
It is up to UE implementation how and when to perform measurements for cell selection of the target RAT

RAN2#104 agreements:
NB-IoT network may indicate frequency identifiers of neighbouring eMTC/LTE/GERAN carriers to assist inter-RAT selection.
eMTC/LTE network may indicate frequency identifiers of neighbouring NB-IoT carriers to assist inter-RAT selection.
[bookmark: _Toc527988866][bookmark: _Toc527989186][bookmark: _Toc528671086]Indicate whether each LTE neighbour frequency supports eMTC/LTE/both. 
[bookmark: _Toc527988867][bookmark: _Toc527989187][bookmark: _Toc528671087]Indicate whether each GERAN neighbour frequency supports EC-GSM/PEO.

RAN2#105 agreements:
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.

RAN2#105bis to RAN2#106 agreements: None.




2.9	Coexistence with NR
	RAN2#103bis to RAN2#106 agreements: None.




2.10	Connection to 5GC
	RAN2#105 agreements: See subclause 1.12
RAN2#105bis agreements:
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:
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




2.11	Other
	RAN2#103bis to RAN2#106 agreements: None.




References: List of approved outgoing Rel-16 LSs

	Tdoc

	Meeting

	Title

	WI
	To
	Cc

	R2-1818662
	RAN2-104
	LS on RSS based measurements signalling
	LTE_eMTC5-Core
	R1
	

	R2-1902431

	RAN2-105

	Response LS on on eDRX cycles for CM-CONNECTED with RRC inactive

	FS_CIoT_5G


	SA2, CT1, CT4, RAN3
	

	R2-1902436
	RAN2-105
	Response LS on Completion of Study on Cellular IoT support and evolution for the 5G System
	
FS_CIoT_5G

	SA2, RAN, R3
	SA, CT

	R2-1905263
	RAN2-105bis
	LS on non-anchor carrier CQI reporting in MSG3

	NB_IOTenh3-Core

	R1
	R4

	R2-1905264
	RAN2-105bis
	LS on non-anchor carrier idle mode measurements for RRM
	NB_IOTenh3-Core

	R4
	R1

	R2-1905276


	RAN2-105bis


	LS on Mobile-terminated Early Data Transmission



	LTE_eMTC5, NB_IOTenh3

	R3, SA2, CT1, CT4
	

	R2-1905277
	RAN2-105bis
	LS on quality report in Msg3 for LTE-M
	LTE_eMTC5-Core
	R1
	R4

	R2-1905278
	RAN2-105bis
	
LS on ETWS/CMAS in connected mode narrowband

	LTE_eMTC5-Core
	R1
	

	R2-1908190
	RAN2-106
	LS on support for flow based QoS & slicing for NB-IoT & eMTC connected to 5GC




	LTE_eMTC5-Core, NB_IOTenh3-Core
	
SA2
	
CT1, R3

	R2-1908196
	RAN2-106
	Reply LS on PUR Working Assumptions for NB-IoT and LTE-M



	LTE_eMTC5-Core, NB_IOTenh3-Core
	R1
	

	R2-1908202

	RAN2-106
	Reply LS on Conclusion on 5G CIoT user plane small data solution
	FS_CIoT_5G

	SA2, R3
	RAN, SA, CT

	R2-1908260
	RAN2-106
	LS on assistance indication for WUS grouping







	LTE_eMTC5-Core, NB_IOTenh3-Core
	SA2
	CT1, R3

	R2-1908262

	RAN2-106
	LS on DL channel quality report for configured carrier in RRC connected mode
	NB_IOTenh3-Core
	R4
	R1

	R2-1908263
	RAN2-106
	LS on Access Categories for NB-IoT



	NB_IOTenh3-Core, 5G_CIoT
	SA1, CT1
	SA2, R3

	R2-1908264
	RAN2-106
	LS on RRC Connection Re-Establishment for CP for NB-IoT connected to 5GC
	NB_IOTenh3-Core, 5G_CIoT
	SA3, SA2
	CT1, R3, CT4






References: Reports from breakout sessions on NB-IoT and MTC

	Meeting
	Date
	Title
	Tdoc

	RAN2-103bis, Chengdu, China
	08-12 October 2018
	Report NB-IoT breakout session
	R2-1815603

	RAN2-103bis, Chengdu, China
	08-12 October 2018
	Report eMTC breakout session
	R2-1815604

	RAN2-104, Spokane, USA
	12-16 November 2018
	Report NB-IoT breakout session
	R2-1818523

	RAN2-104, Spokane, USA
	12-16 November 2018
	Report eMTC breakout session
	R2-1818524

	RAN2-105, Athens, Greece
	25 Feb - 01 March 2019
	Report NB-IoT breakout session
	R2-1902233

	RAN2-105, Athens, Greece
	25 Feb - 01 March 2019
	Report eMTC breakout session
	R2-1902234

	RAN2-105bis, Xi’an, China
	08-12 April 2019
	Report NB-IoT breakout session
	R2-1905183

	RAN2-105bis, Xi’an, China
	08-12 April 2019
	Report eMTC breakout session
	R2-1905184

	RAN2-106, Reno, USA
	13-17 May 2019
	Report NB-IoT breakout session
	R2-1908103

	RAN2-106, Reno, USA
	13-17 May 2019
	Report eMTC breakout session
	R2-1908104
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