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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?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	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 
[bookmark: _GoBack]Contributions [2] – [62] were submitted to RAN1#98 meeting. A summary of the RAN1 agreements was submitted after RAN1#98 meeting in R1-1909689.
2.1.1	Agreements
RAN1#98
UE-group wake-up signal
Agreement
[bookmark: _Toc17459340]The maximum number of UE groups per WUS resource is 8. 

Agreement
The following WA is confirmed:
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 w_(group)(m’) = w(m’) exp(j2πgm/G)

Agreement
The specification supports configurability to enable UE group to alternate between WUS resources

Agreement
· [bookmark: _Toc17459345]Different WUS resources use different scrambling initialization, c_init

Agreement
A UE is required to detect 2 sequences, the common WUS and the group WUS of the group to which it belongs

[bookmark: _Toc17884984]Agreement
G = 132 and g = 14*(UE_group_index+1), 0 ≤ UE_group_index ≤ 7

Working Assumption
The sequence resulting from g = 126 is the common WUS unless common WUS is configured to be legacy WUS
[bookmark: _Toc17884986]
Agreement
The following working assumption is confirmed with the modification and under the condition that the eNB can set the power offset between Rel-15 and Rel-16 sequences (UE does not need to know the power offset)
· [bookmark: _Toc17884987]UE may assume the transmit power for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence.
· [bookmark: _Toc17884988]Maximum WUS duration for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence

[bookmark: _Toc5174111][bookmark: _Toc5924487]
Support for transmission in preconfigured UL resources
Agreement
Confirm the Working Assumption#1 in RAN1#96bis
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

Agreement
Confirm the Working Assumption#2 in RAN1#96bis
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

Agreement
For dedicated PUR in idle mode, the maximum NPDCCH repetitions, X, is included in the PUR configuration and the PUR NPDCCH candidates are derived using legacy USS rules where rmax= X.

Agreement
RAN1 will downselect among the following indications for PUR L1 ACK in RAN1#98bis
Timing advance adjustment (including TA adjustment of 0)
UE TX power adjustment 
NPUSCH repetition adjustment
Indication of PUR SS monitoring termination
Flag to indicate for L1 ACK
None of the above 
Note: No new indications will be considered.

Agreement
After data transmission on PUR, if nothing is received by the UE in a time period, the UE shall fallback to legacy RACH/EDT procedure.
FFS: Details on time period

Agreement 
Open loop power control is used as power control mechanism for PUR.
· The power for PUR transmission is calculated based on pathloss regardless of the number of repetitions.

Agreement 
For dedicated PUR in idle mode and for FDD NB-IoT UEs, the start of the PUR SS Window is 4 subframes after the end of the PUR transmission.

Agreement
The dedicated PUR ACK DCI at least allows for indicating implicitly or explicitly that the current PUR monitoring is terminated 
· FFS: The dedicated PUR ACK DCI at least allows for indicating whether the UE continues monitoring the PUR search space after a gap (whether the gap is always zero or it can be zero)

Agreement
After data transmission on PUR, the UE may expect an explicit indication on NPDCCH for fallback to EDT or RACH

Working assumption 
For NB-IoT allocation with 12 tones, for PUR with R>= [64 or 128 repetitions or ms]:
· Allow for UE-specific cyclic shift for DMRS:
· For 12 tone allocation, [2 or 4 or 8] cyclic shifts.
· For NPUSCH scrambling, the baseline is the current c_init equation by using the configured PUR_RNTI. 
· Companies are welcome to evaluate baseline c_init, alternative c_init (e.g. c_init for NPDSCH rotation sequence) equations, and other proposals. 
Note 1: The Working Assumption is also subject to the potential RAN2 and RAN4 specification impacts.
Note 2: It is transparent to a given UE whether the eNB is allocating other UEs in the same resource.


Scheduling of multiple DL/UL transport blocks
Agreement 
Legacy HARQ delay timing constraint is used, i.e. the interval between the end of the corresponding DL TB and the start of ACK/NACK transmission is >= 12ms

For next meeting

On the issue of new values for  companies are encouraged to submit detailed proposals for decision on whether to support such values in RAN1#98bis

Conclusion
In Rel-16, HARQ multiplexing for multiple TB scheduling is not supported. 
· FFS if HARQ bundling can be optionally supported.

Agreement
For unicast, for a Rel-16 UE configured with multiple TB scheduling, after receiving NPDCCH with a DL (UL) grant ending in subframe n, and if the corresponding NPDSCH(NPUSCH format 1) transmission starts from n+k, the UE is not required to monitor NPDCCH starting from subframe n+k-2 to subframe n+k-1.
· If two TBs are scheduled by the DCI, the UE is not required to monitor another NPDCCH from subframe n+1 to subframe n+k-1

Agreement
Non-continuous transmission between SC-MTCH TBs is supported
· Details FFS (including UE capability and continuous transmission)

Agreement
For unicast, for a Rel-16 UE configured with multiple TB scheduling:
· When one TB is scheduled by the DCI, the repetitions for one transport block are contiguously transmitted
· When multiple TBs are scheduled by the DCI
· The repetitions for one transport block can be either contiguously transmitted or interleaved.
· Interleaving is an eNB configured feature
· FFS: Interleaving feature is a UE optional feature

[bookmark: _Toc8314329]
Coexistence of NB-IoT with NR
Agreement
Specify NB-IoT resource reservation only for FDD/TDD NB-IoT non-anchor carriers.

Agreement
UL resource reservation for NB-IoT is supported.

Agreement
· FDD UL resource reservation is supported with subframe-level granularity
· FFS: Slot-level, symbol-level
· DL resource reservation is supported with slot-level and symbol(s)-level granularity.

Agreement
The reserved resource in NB-IoT non-anchor carrier is semi-statically configured by higher layer signalling.
· FFS whether the resource in an invalid and/or valid subframe indicated by legacy downlink bitmap can be configured as the reserved resource
· FFS signalling

Agreement
NB-IoT transmission can be postponed or dropped depending on the granularity of the reserved resources.
· NB-IoT transmission is dropped for symbol-level reserved resources.
· NB-IoT transmission is dropped for slot-level reserved resources.
· NB-IoT transmission is postponed for subframe-level reserved resources.


[bookmark: _Toc5174114][bookmark: _Toc5924490]Support of Quality report in Msg3 and Connected Mode
Conclusion
For channel quality report in Msg3 on non-anchor access in idle mode, RAN1 does not further discuss any other carrier than the one UE monitors to receive Msg2 (i.e. RAR) in Rel-16.

For next RAN1 meeting
On the issue of supporting channel quality report in Msg3 on non-anchor access in connected mode for Rel-16, companies are encouraged to consider whether to support this feature considering recent RAN2 decision, details on triggering mechanism, the measurement carrier, etc

Conclusion
No consensus on the support of physical layer triggering for channel quality report in connected mode (other than Msg3) in Rel-16

[bookmark: _Toc5174115][bookmark: _Toc5924491]
Presence of NRS on a non-anchor carrier for paging
Agreement
· For nB<T/2, M=10, N=0

Agreement
The decimation factor (fraction of POs that have NRS) is:
· T/2: Decimation factor of 1/2
· T: Decimation factor of 1/2
· 2T: Decimation factor of 1/2
· 4T: Decimation factor of 1/2

[bookmark: _Hlk17981027]For discussion in RAN1#98bis
For the cases where decimation is applied, the decimation pattern is based on the following formula:
· R = (PO_Index+(X div T)) mod 2, where:
· PO_Index is the index of the PO within one DRX cycle: PO_Index = (SFN/Ns * N + i_s) mod T
· X = SFN + 1024 * H-SFN
· T is the DRX cycle measured in radio frames.
· If R=1, the PO has NRS associated with it. If R=0 the PO does not have NRS associated with it.
· FFS: How to capture the above in the specification

Conclusion
Presence of CRS in non-anchor carriers in subframes not containing NRS is not supported in Rel-16. Assumption of presence of CRS is the same as in Rel-15 
· (from 36.211) The cell-specific reference signals are available in all subframes where the narrowband reference signals are available

2.1.2	Remaining Open issues
· [bookmark: _Hlk515907437]Specify remaining details to support UE-group wake-up signal. 
· Specify remaining details to support transmission in preconfigured resources in idle mode based on SC-FDMA waveform for UEs with a valid timing advance.
· Specify remaining details for scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast.
· Specify remaining details to support UL/DL reserved resources for TDD/FDD NB-IoT non-anchor carriers.
· Further discuss channel quality report in Msg3 on non-anchor access in connected mode for Rel-16. 
· Specify remaining details of the decimation pattern of the NRS 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 [63] – [184] were submitted to RAN2#105bis meeting. A summary of the RAN2 agreements was submitted after RAN2#107 meeting in R2-1911575.
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#107 agreements:
Working assumptions:
For CP solution UE triggers RA using a Rel-15 EDT preamble.
For UP solution, UE may trigger RA using a non-EDT preamble.
For CP and UP solutions no new TB size for Msg3 is introduced.
No indication is sent in Msg3 regarding whether an UL grant needs to be provided in Msg4, i.e. up to network implementation.
In Msg4, same as MO-EDT, the network may move the UE to connected mode or release the UE to idle mode. FFS how to include user data in Msg4 for the CP solution if the UE is moved to connected mode.
Fallback is supported in the case there is more downlink data to be sent, i.e. network can move the UE to connected mode in Msg4. 
From RAN2 stand point indicating the DL data size in the S1 paging message would be beneficial and sufficient, i.e. separate indication is not required
Msg2 based solution is not pursued in this release.

R2-1911603   Reply LS on Mobile-terminated Early Data Transmission	NB_IOTenh3-Core, LTE_eMTC5-Core	To:SA2, RAN3	Cc:SA3, CT1, CT4.




UE-group wake-up signal (WUS)
RAN2 discussed UE-group wake-up signal (WUS), with the following agreements:
	RAN2#107 agreements:
Paging probability information is negotiated between the UE and MME via NAS signalling.
This paging probability information needs to be provided by S1 paging.
eNB configures, via broadcast, the relation between this paging probability information and WUS group on Uu interface.

R2-1911589	Reply LS on assistance indication for WUS	LS out	Rel-16	LTE_eMTC5-Core, NB_IOTenh3-Core	To: SA2,CT1, RAN3



RAN2 agreed to have the following email discussion until next meeting:
 [107#57][NB-IoT/eMTC R16] Configuration details of UE-ID and paging probability based WUS groups (ZTE) 

Transmission in preconfigured resources
RAN2 discussed transmission in preconfigured resources, with the following agreements:
	RAN2#107 agreements:
D-PUR procedural steps:
Valid TA is a requirement in order to initiate D-PUR transmission.
The UE may use the D-PUR resource to send RRCConnectionRequest or RRCConnectionResumeRequest to establish or resume RRC connection.
· FFS: whether the UE can send part of the data using the padding in this case.
FFS: whether the UE can segment and send part of the data using the D-PUR resource.
For the CP solution, the uplink data are encapsulated as a NAS PDU in an uplink RRC message transmitted in CCCH.
For the UP solution, the uplink data are transmitted in DTCH.
After the uplink D-PUR transmission, the UE monitors PDCCH under the control of a timer:
The timer starts after D-PUR transmission.
· The timer restarts if a scheduling for D-PUR retransmission is received.
· The UE considers that the D-PUR transmission has failed if the timer expires.
· The timer is stopped when D-PUR procedure ends/succeeds.
The downlink RRC response message, if needed, for the CP solution may include the following optional information:
· downlink data encapsulated as a NAS PDU (downlink application layer response or pending data in MME).
· redirection information.
· D-PUR (re-)configuration and release.
· FFS extendedWaitTime.
The downlink RRC response message for the UP solution may include the following optional information:
· Resume ID.
· NCC (mandatory) - the downlink RRC response message for the UP solution is always provided.
· redirection information.
· D-PUR (re-)configuration and release.
· FFS extendedWaitTime.
The MAC CE for TA update can be sent along with the RRC transmission of the downlink RRC response message for the CP solution and UP solution. 
FFS for CP solution if MAC CE for TA update can be sent without a downlink RRC response message.
After reception of D-PUR transmission, the eNB can move the UE to RRC connection by RRCConnectionSetup message or RRCConnectionResume message.
Fallback after D-PUR transmission is not successful is not specified i.e. it is up to UE implementation to initiate legacy RA, MO-EDT or wait for next D-PUR occasion.
· FFS how to handle the skip in case of failure (UL or DL).

D-PUR TA validation criteria:
TA validation criterion “Serving cell changes” is implicitly always enabled, which means that TA is considered invalid when the UE initiates RA procedure in a different cell than where TA was last validated.
Configuration for TA validation criteria is provided in dedicated RRC signaling.
· It should be possible to disable each or all of the optional TA validation criteria (i.e., TA timer, (N)RSRP change) via RRC signaling.
UE keeps the PUR configuration while TA is considered invalid, but PUR cannot be used until eNB validates the existing TA/provides a new TA.
Working assumption: Counter for D-PUR occasions, i.e., “n”, is not introduced and “indefinite” or “one-shot” are the only possible configurations.
A new TA timer is defined for UEs configured with D-PUR in idle mode.
· The (re)starting times for TA timer need to be aligned between UE and eNB. The details of the mechanism are FFS.
· TA timer is restarted after TA is updated.
· The value range for the TA timer is FFS. Value of “infinity” is possible.
	
D-PUR Request, (re)configuration and release mechanism:
D-PUR request can be sent only by BL UE, UE in CE or NB-IoT UE; and which are capable of D-PUR.
D-PUR request can be sent when the UE is in RRC_CONNECTED.
D-PUR request includes number of PUR grant occasions requested with possibility to request infinite. FFS other values.
UE can request D-PUR release. FFS how.
A new RRC message is introduced for transmission of PUR request when UE is in RRC_CONNECTED (i.e., not for the cases of sending PUR request during EDT and during PUR).
UE-specific PUR (re)configuration can be provided while UE is in RRC_CONNECTED.
PUR (re)configuration can be included in RRC Connection Release.
At least the following information can be included in PUR (re)configurations: 
· “m” consecutive missed allocations before release, FFS values.
· Time Alignment Timer for idle mode.
· RSRP change threshold for Serving cell.
For UP solution, when PUR request is being piggybacked in the PUR transmission, same RRC message used for PUR transmission is used to include PUR request.
PUR (re)configuration can be provided in DL RRC response message (message FFS) of the D-PUR procedure.
Explicit reject message (NW-> UE) in response to PUR request is not introduced.
Delta configuration is supported for PUR reconfiguration.
If the UE performs EDT or moves to RRC_CONNECTED and comes back to RRC_IDLE in the same cell, PUR configuration remains valid unless specifically released or reconfigured by network or other triggers.
PUR can be released explicitly by RRCConnectionRelease message and DL RRC response message (FFS message) of the D-PUR procedure.
· FFS: RRCEarlyDataComplete.
FFS: When UE initiates RACH/EDT, whether it has D-PUR configuration(s) is not explicitly notified to the network.
EDT cannot be initiated solely for the purpose of sending PUR request in EDT Msg3.
UE is not restricted from initiating RRC Connection for the purpose of sending PUR request (i.e. this agreement has no impact to legacy RRC Connection Establishment / Resume procedures).

L1 ACK:
RAN2 confirm the intention of the previous agreement as follows:
· If RRC response message is not needed, eNB may send L1 ACK to acknowledge the PUR transmission in UL. The L1 ACK concludes the PUR procedure and UE moves to Idle.



RAN2 agreed to have the following email discussion until next meeting:
 [107#58][NB-IoT/eMTC R16] RRC messages for D-PUR transmission and response (Huawei) 

Scheduling multiple DL/UL transport blocks
RAN2 did not discuss scheduling multiple DL/UL transport blocks.
Network management tool enhancement
RAN2 discussed network management tool enhancement, with the following agreements:
	RAN2#107 agreements:
SON-ANR:
Configuration:
Dedicated ANR measurement configuration is provided in RRCConnectionRelease message only.
The list of frequencies where to perform the measurements can be optionally provided in dedicated signalling, as a subset of the frequencies signalled in system information. Per default, the list frequencies signalled in system information is used.
Maximum of 8 carriers can be configured.
A blacklist of cells can be optionally signalled per carrier.
Measurements:
ANR measurements are only performed while UE remains camped on the same cell from which the ANR measurement configuration was received. (i.e. When the UE changes cell the ANR measurements are stopped).
Neighbour cell relaxed monitoring criteria and Ssearch criteria don’t apply while performing an ANR measurement.
ANR measurement doesn’t affect DRX / eDRX operation.
CGI-reading applies to strongest cell on each frequency, if above the RSRP threshold.
The RSRP threshold is an absolute threshold that is common to all frequencies.
Reporting:
anr-InfoAvailable indication is reported in and only in RRCConnectionSetupComplete, RRCConnectionResumeComplete, RRCConnectionReestablishmentComplete and RRCConnectionResumeRequest for EDT.
The ANR report might be empty for a given carrier, if a measurement is performed and no strong cell is found.
UE only indicates the availability of the report if 1) a report is available and 2) if the RPLMN is included in the list of EPLMNs stored by the UE when the ANR measurement was configured.
The ANR report is discarded after:
· Timer expiry. Value FFS.
· Power off or detach.
· Reporting anr-InfoAvailable and returning to idle.
UE Information Request / Response is the only reporting procedure for ANR measurement.
For a measured carrier the following information is included:
· Carrier frequency.
· Strongest cell PCI, RSRP/RSRQ.
· Strongest cell CGI-info if RSRP above the threshold.
Serving cell RSRQ/RSRP and CGI are included in the ANR report.
ANR reporting is optional for NB-IoT UEs with capability signaling.

FFS: ANR applicability to 5GC.



Improved multi-carrier operation
RAN2 discussed improved multi-carrier operation, with the following agreements:
	RAN2#107 agreements:
Channel Quality Reporting:
Quality report in connected mode is transmitted on demand.
No implicit trigger is supported.
The trigger command is defined as a MAC CE with empty payload and one of the reserved LCID is used.
No feature enable indication is defined in RRC signalling.
UE capability signalling for quality reporting in connected mode is defined.
 RAN2 confirm that DL Channel quality in MSG3 applies to initial access, i.e. when MAC MSG3 contain a CCCH SDU, and that the report corresponds to the carrier where the UE performs the random access procedure.
From RAN2 point of view, there is no need for a physical layer trigger for DL channel quality in connected mode.
From RAN2 point of view, there is no need for DL channel quality reporting (for RAR or unicast carrier) in MSG3 in connected mode.
CCCH SDU in the MSG3 buffer needs to be updated after receiving RAR.
Support of DL channel quality in MSG3 for non-anchor carrier is optional without capability reporting and is a separate capability from support of DL channel quality in MSG3 for the anchor carrier.
Use the codepoint/index of “10001” for the MAC CE DL channel quality report.
Introduce a one-byte MAC CE DL channel quality report to support a maximum of 8 bits report.
FFS: The new MAC CE DL channel quality report has the next priority after MAC CE for BSR. 
When the measurement is available, the MAC CE DL channel quality report is sent at the first opportunity according to the MAC logical channel prioritisation rules.
Support of DL channel quality in MSG3 for non-anchor carrier and support of DL channel quality in connected mode also apply when the UE is accessing via 5GC.

R2-1911587     Reply LS on channel quality report in connected mode for NB-IoT	 LS out	Rel-16	NB_IOTenh3-Core	To:RAN1, RAN4



Inter-RAT cell selection
RAN2 discussed Inter-RAT cell selection with the following agreements:
	RAN2#107 agreements:
In NB-IoT and in LTE, a new System Information block should be defined for IRAT cell selection assistance information containing the parameters agreed previously. 
· The normal SI update procedures apply.

R2-1911583   IRAT Cell Selection Assistance information	LS out	Rel-16	NB_IOTenh3-Core	To:RAN6



Coexistence with NR
RAN2 did not discuss coexistence with NR.

Connection to 5GC
RAN2 discussed connection to 5GC, with the following agreements:
	RAN2#107 agreements:
Support of eDRX in CM-IDLE and EDT:
Support of User Plane CIoT 5GS optimization is optional for both eMTC and NB-IoT devices connected to 5GC without capability signaling. Indication for support is provided in Msg5, i.e. RRCConnectionSetupComplete.
For NB-IoT and eMTC, introduce a new parameter, up-CIoT-5GS-Optimisation-r16, in SIB1-BR/SIB1-NB to indicate per PLMN support of User plane CIoT 5GS optimisations.
For eMTC, broadcast signaling is not required to indicate support of N3 data transfer since it is mandatory for both the UE and the network.
For NB-IoT, introduce a new parameter, n3-5GS-DataTransfer-r16, in SIB1-NB to indicate per PLMN support of N3 user plane data transfer.
For eMTC, introduce new parameters, up-CIoT-5GS-Optimisation-r16 and cp-CIoT-5GS-Optimisation-r16 in RRCConnectionSetupComplete when accessing 5GC.
For NB-IoT, introduce new parameters, up-CIoT-5GS-Optimisation-r16 and n3-5GS-DataTransfer-r16 in RRCConnectionSetupComplete-NB when accessing 5GC.
For NB-IoT and eMTC, when the UE in RRC_IDLE using the UP CIoT optimisation reselects to another CN type, it discards the UE AS context and the UE identity.
For NB-IoT and eMTC, UE goes to RRC_IDLE and initiates NAS recovery procedure when the UE switches between CN types at RRC Connection re-establishment.
Introduce a new IE up-EDT-5GC-r16 in SIB2-BR/SIB2-NB to indicate ng-eNB connected to 5GC supports UP MO-EDT.
Introduce a new UE capability earlyData-UP-5GC-r16 in UE-EUTRA-Capability, UE-Capability-NB to indicate support of UP MO-EDT in 5GC.

Indication of supported CIoT features and other common aspects
SDAP is not supported for NB-IoT.
Maximum 8 slices are supported by both NB-IoT and eMTC. 
In Msg5, both NB-IoT and eMTC UEs provide S-NSSAI to indicate network slice that UE wants to connect.
AS reflective QoS is not supported for NB-IoT connected to 5GC.
NB-IoT UEs connected to 5GC support a maximum of 2 DRBs.
Each NB-IoT DRB is mapped to a default QoS flow of that PDU session.

Control Plane optimization feature is optional for eMTC devices connecting to 5GC and mandatory for NB-IoT devices connected to 5GC.
Introduce a new IE “cp-CIoT-5GC-Optimisation-r16” in SIB1-BR to indicate ng-eNB connected to 5GC is supporting control plane optimisation and no need of any indicator in SIB1-NB to indicate support for CP optimisation.
When eMTC UE is initiating RRC connection setup procedure for connecting to 5GC, use R15 critical extension of RRCConnectionRequest message including 5GC UE Identity and 5GC establishment cause values.
In R15, RRC Connection Setup Complete Message is enhanced to include registeredAMF-r15, s-NSSAI-list-r15, ng-5G-S-TMSI-Bits-r15, gummei-Type-v1540, guami-Type-r15 and all these changes are applicable for eMTC 5GC UEs as well.
In R16 NB-IoT, RRCConnectionSetupComplete-NB message needs also to include gummei-Type-v16, guami-Type-r16.
In RRCConnectionSetupComplete message, introduce a new IE “cp-CIoT-5GC-Optimisation-r16” to assist ng-eNB for the selection of proper AMF supporting control plane optimization.

Working assumption: 
We will introduce a AS Release Assistance Information (RAI) that conveys at least the following information:
· No further UL/DL higher layer PDUs.
· No further UL, 1 single DL higher layer PDU expected. 
Further details including CP/UP applicability can be discussed in the next meeting. 

R2-1911865    Reply LS on UAC for NB-IoT	LS out	Rel-16	5G_CIOT , NB_IOTenh3-Core	To:SA1; Cc:CT1, SA2, RAN3



2.2.2	Remaining Open issues 
· Stage 2 and stage 3 aspects of the MT-EDT MSG4 based solution.
· Stage 3 details of UE-ID and paging probability based WUS groups and UE-Group selection.
· Transmission in preconfigured resources:
· Whether shared resource is supported
· Security concern for the CP solution 
· Stage 2 aspect: Overall procedure of D-PUR transmission and fallback cases
· Stage 3 aspects of configuration/ reconfiguration / release
· Stage 3 aspects of D-PUR Request

· 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 (DRX and HARQ timers) for scheduling multiple DL/UL transport blocks in SC-PTM and unicast 
· Network management tools:
· SON/ANR: remaining stage 3 aspects (how to perform the measurements, applicability to 5GC)
· RLF report: detailed contents of the RLF report.
· Improved multi-carrier operation
· Quality reporting in connected mode:  Stage3 details (Timing  of the measurement reporting, MAC details)
· NRS presence on non-anchor even when no paging NPDCCH is transmitted: 
· RRC signalling to indicate the set of subframes which will contain NRS, pending RAN1.
· RAN2 details on how to enable RRM measurements on non-anchor carrier.

· Inter-RAT cell selection: Detailed 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.
· Whether to support NR PDCP
· How to support UAC
· How to support AS RAI, applicability to CP solution 
· How to support RRC Connection Re-establishment for the Control Plane
· Remaining stage 3 aspects of support of UP optimisation solution (e.g. which UE identity, which security principles)


2.3	RAN3
Contributions [185] – [240] were submitted to RAN3#105 meeting.
2.3.1	Agreements
RAN3#105
RAN3 discussed the support for Mobile-Terminated Early Data Transmission and the support for Functionality for Connection to 5GC jointly with eMTC.
1) MT-EDT
· Agreed to include Data Size in the S1AP: PAGING message from MME to eNB, and remove MT EDT Session IE. Baseline CR R3-193353 endorsed, TP R3-194777 agreed.
2) Connection to 5GC
· MTC & NB-IoT Common Aspects
· Coverage enhancement was discussed, Baseline CR R3-193355 was endorsed, TP R3-194303 was agreed to remove the CE mode B related part.
· Control Plane CIoT 5GS Optimisation for NB-IOT and eMTC 
· Stage 2 Baseline CR R3-194357 and Stage 3 Baseline CR R3-193567 were endorsed.
· Support of Network Slicing was discussed, stage 3 TP R3-193410 was agreed to introduce S-NSSAI IE and allowed NSSAI IE in CONNECTION ESTABLISHMENT INDICATION and AMF CP RELOCATION INDICATION messages.
· User Plane CIoT 5GS Optimisation for NB-IOT and eMTC
· Stage 2 Baseline CR R3-193823 and stage 3 Baseline CR R3-193824 were endorsed to introduce the UE Context Suspend and Resume procedures over NGAP. 
· Stage 3 Baseline CR R3-194726 endorsed to update the XnAP: Retrieve UE Context procedure to support RRC Resume for User Plane CIoT 5GS Optimisation.
· NB-IoT only Aspects
· Paging and eDRX was discussed, Baseline CR R3-194725 was endorsed.
· Control Plane CIoT 5GS Optimisation for NB-IOT:
· Stage 2 Baseline CR R3-193821 and Stage 3 Baseline CR R3-194727 were endorsed.
· Support of Network Slicing was discussed, stage 3 TP R3-193409 agreed to introduce S-NSSAI IE and allowed NSSAI IE in UE Information Transfer message.
· CP UP Common aspects
· NGAP Stage 3 Baseline CR R3-194728 endorsed with FFS on the code point related to the Overload action, XnAP Stage 3 Baseline CR R3-193402 endorsed.
· Stage 3 XnAP TP R3-193403 on TDD Cell Frequency information exchange was agreed.
3) SON Support for Reporting
· Several contributions submitted on ANR support, RACH and RLF, not treated.
4) Others
· Several LSs and contributions submitted on WUS grouping, not treated.

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.
· Specify support for WUS grouping.

2.4	RAN4
Contributions [241] – [261] for RRM and [261-279] for RF were submitted to RAN4#92 meeting.
2.4.1	Agreements
RRM
In RAN4#92, RAN4 discussed UE-group wake-up signal, with the following agreement (from agreed WF in R4-1910576):
	· Release 15 WUS framework is used to evaluate the release 16 WUS performance.
· Companies are expected to analyse the WUS detection performance of each WUS sequence assuming UE monitors two sequences based on Rel-15 WUS framework in R4-1816332
· The simulation assumptions will be updated if necessary



In RAN4#92, RAN4 discussed pre-configured uplink resources, with the following agreement (from agreed WF in R4-1910576):
	· Both in serving cell relaxed monitoring mode and in serving cell non-relaxed monitoring mode, if UE is configured with RSRP change for TA validation, the first and the second measurements used for validating the TA shall satisfy the following conditions
· The first measurement (NRSRP1) shall be performed within following time range: T1 – N ≤ T1’ ≤ T1 + N;
· The second measurement (NRSRP2) shall be performed within following time range: T2 – M ≤ T2’<T2;
· Where T1’ is the time when NRSRP1 becomes available, T1 is the time when TA is obtained, N is TBD, T2’ is the time when RSRP2 becomes available, T2 is the time when TA is validated, M TBD
· Relaxation on serving cell monitoring is allowed regardless of TA validation mechanism.
· eNB can configure the UE with any of K=1 and K=2, i.e. one or two thresholds for validating the TA when configured with serving cell measurement change attribute.



In RAN4#92, RAN4 discussed multi-carrier operation, with the following agreement (from agreed WF in R4-1910576):
	· For MSG3 based quality reporting
· Use evaluation period T2 if quality report is associated with non-anchor carrier
· For RRM measurements on non-anchor carriers based on NRS
· Skip the NRSRQ measurement on non-anchor carrier
· The existing criteria depending on NRSRQ are not feasible on non-anchor carrier
· It is left to RAN2 whether to modify the existing S criteria or define new criteria
· For connected channel quality report
· Use the same hypothetical NPDCCH parameters, report mapping and accuracy requirements as MSG3-based report
· UE can use the NPDCCH period which carries the UL grant of channel quality report for measurement of DL channel quality of the configured carrier. Per TS 36.213, the NPDCCH repetition level can be from the set
· 




RF
In RAN4#92, RAN4 discussed co-existence of NB-IoT with NR. Draft TR37.824 v 0.1.0 was approved in R4-1908370. The definitions of in-band, guard band and stand-alone operations were approved in R4-1910486, and the following TPs were approved for the TR:
· R4-1908314	TP to TR 37.824: Corrections on channel raster and PRB and subcarrier grid alignment
· R4-1908315	TP to TR 37.824: Update of system level simulation results for coexistence study between R15 NR and R13/R14/R15 NB-IoT standalone operation
· R4-1910487	TP on NB-IoT operating in NR guard band
· R4-1910488	TP on system scenarios for NB-IoT co-existence with NR
· R4-1910489	TP on specification and conformance impact
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.
· 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.
· Finalize TR37.824.

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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[209] R3-193417	Support of RLF in NB-IoT	Huawei
[210] R3-193418	Consideration on UE group wake up signal (WUS)	Huawei
[211] R3-193419	Support of UE group wake up signal	Huawei
[212] R3-193420	Support of UE group wake up signal	Huawei
[213] R3-193547	BL CR for support of extended DRX in CM-IDLE for eMTC connected to 5GC	ZTE, Ericsson, Huawei, LG
[214] R3-193548	UE context retrieval for UP MT-EDT	ZTE
[215] R3-193565	Discussion on the received LS on MT-EDT	Qualcomm Incorporated
[216] R3-193566	Control Plane CIoT 5GS Optimisation in NG-RAN	Quacomm Incorporated
[217] R3-193567	Introduction of Control Plane CIoT 5GS Optimisation for NB-IOT and eMTC	Qualcomm Incorporated
[218] R3-193821	Introduction of NBIOT dedicated CP functions when connected to 5GC	Nokia, Nokia Shanghai Bell
[219] R3-193822	Introduction of suspend-resume for 5GC	Nokia, Nokia Shanghai Bell
[220] R3-193823	Introduction of suspend resume for 5GC	Nokia, Nokia Shanghai Bell
[221] R3-193824	Introduction of suspend resume for 5GC	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
[222] R3-194066	Data Notification	Ericsson
[223] R3-194161	Data notification for CIoT UEs in Idle mode	Ericsson
[224] R3-194162	Common UP and CP aspects of CIoT when connected to 5GC	Ericsson
[225] R3-194163	(TP for Support of Enhanced Coverage restriction in NGAP for LTE-M UEs BL CR for TS 38.413): Introduction of common UP/CP CIoT features to NGAP	Ericsson
[226] R3-194301	Further discussion on enhancement: the Intra eNB CP Relocation for NB-IoT	Ericsson
[227] R3-194302	Discussion on XnAP impacts for supporting UP CIoT Optimization	Ericsson
[228] R3-194303	(TP for Support of Enhanced Coverage restriction in NGAP for LTE-M UEs BL CR for TS 38.413): Removal of CE modeB restriction	Ericsson
[229] R3-194356	Consideration on CP CIoT 5GS Optimisation for NB-IoT and MTC connected to 5GC	LG Electronics
[230] R3-194357	Introduction of CP CIoT 5GS Optimisation for NB-IoT and MTC connected to 5GC (Stage 2)	LG Electronics
[231] R3-194358	Discussion on open issues for MT-EDT	LG Electronics
[232] R3-194359	(TP for MT_EDT BL CR for TS 36.423): Discussion on open issues for MT-EDT	LG Electronics
[233] R3-194652	MTC/IoT WI Report	Vice-Chair (ZTE)
[234] R3-194720	Alignment with stage 2 on Expected UE behaviour	Motorola Mobility, Lenovo
[235] R3-194724	Summary of Offline discussion on DL data size in S1 paging	Ericsson
[236] R3-194725	Introduction of NB-IoT Paging and eDRX aspects	Ericsson
[237] R3-194726	Introduction of suspend resume for 5GC	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
[238] R3-194727	Introduction of NB-IoT related NG-AP procedures	Huawei
[239] [bookmark: _Ref18480493]R3-194728	Introduction of CP UP NB-IoT Others	Huawei
[240] [bookmark: _Ref18480777]R3-194777	(TP for LTE_eMTC5, NB_IOTenh3 BL CR for TS 36.413): Introduction of MT Early Data, Ericsson
[241] R4-1910576 Way forward on RRM impact of the R16 enhancement for NB-IoT	Huawei, HiSilicon
[242] R4-1909495 Agreements for Rel-16 NB-IoT RRM enhancement	Ericsson
[243] R4-1908490 On R16 NB-IoT WUS	Qualcomm
[244] R4-1909010	Discussion on the RRM impact from group WUS	Huawei, HiSilicon
[245] R4-1909493	Discussions about WUS RRM requirements for release 16 NB-IoT	Ericsson
[246] R4-1907969	NB-IOT PUR RSRP TA Validation Design Considerations	Sierra Wireless, S.A.
[247] R4-1908485	On NB-IoT preconfigured uplink resource (PUR)	Qualcomm
[248] R4-1909011	Discussion on the preconfigured UL resource	Huawei, HiSlicon
[249] R4-1909492	Remaining discussions on RRM requirements for NB-IoT PUR	Ericsson
[250] R4-1910575	LS on evaluation of S criteria on non-anchor carrier	Huawei
[251] R4-1908486	On NB-IoT RRM measurements in non-anchor carrier	Qualcomm
[252] R4-1909012	Discussion on the multi carrier operations for NB R16	Huawei, HiSilicon
[253] R4-1909494	Remaining discussions on non-anchor carrier RRM measurements	Ericsson
[254] R4-1908477	On NB-IoT channel quality reporting in non-anchor carrier		Qualcomm
[255] R4-1909154	Discussion on quality report contents in connected mode	Ericsson
[256] R4-1909152	Measurement period for DL channel quality reporting for NB-IoT	Ericsson
[257] R4-1908615	Discussion on LS on DL channel quality report for configured carrier in RRC connected mode	ZTE
[258] R4-1908616	Reply LS on DL channel quality report for configured carrier in RRC connected mode	ZTE
[259] R4-1909153	LS response DL channel quality report for configured carrier in RRC connected mode	Ericsson
[260] R4-1910110	Draft reply to LS on DL channel quality report for configured carrier in RRC connected mode	Qualcomm
[261] R4-1909014	reply LS on DL channel quality report for configured carrier in RRC connected mode	Huawei
[262] R4-1908314	TP to TR 37.824: Corrections on channel raster and PRB and subcarrier grid alignment	Nokia, Nokia Shanghai Bell
[263] R4-1908315	TP to TR 37.824: Update of system level simulation results for coexistence study between R15 NR and R13/R14/R15 NB-IoT standalone operation	Nokia, Nokia Shanghai Bell
[264] R4-1908317	Proposals on power boosting requirement when NB-IoT is located within NR channel bandwidth	Nokia, Nokia Shanghai Bell
[265] R4-1908370	Draft TR37.824 v010 - Coexistence between NB-IoT and NR	Futurewei
[266] R4-1908589	TP to the new TR related to NB-IoT: NB-IoT operating in NR guard-band	CHTTL
[267] R4-1908608	TP to the new TR related to NB-IoT: TDD configurations	ZTE Corporation,Ericsson
[268] R4-1908609	TP to the new TR related to NB-IoT: guardband for mixed numerology	ZTE Corporation
[269] R4-1908610	Further discussion on the TAG misalignment between NB-IoT and NR	ZTE Corporation
[270] R4-1908611	TP to the new TR related to NB-IoT: TAG misalignment	ZTE Corporation
[271] R4-1908877	NB-IoT - NR coexistence: Testability considerations	Ericsson
[272] R4-1908878	NB-IoT - NR coexistence: Power boosting considerations	Ericsson
[273] R4-1908879	NB-IoT - NR coexistence: operating modes definitions	Ericsson
[274] R4-1909174	Clarification on NB-IoT operation modes	Huawei, HiSilicon
[275] R4-1909176	Further consideration on power boosting	Huawei, HiSilicon
[276] R4-1910486	Proposals on definitions of in-band, guard band and stand-alone operations when NB-IoT is located within NR channel bandwidth	Nokia, Nokia Shanghai Bell
[277] R4-1910487	TP on NB-IoT operating in NR guard band	Huawei, HiSilicon, CHTTL
[278] R4-1910488	TP on system scenarios for NB-IoT co-existence with NR	Huawei, HiSilicon
[279] R4-1910489	TP on specification and conformance impact	Huawei, HiSilicon

	18.08.2019		minor adaptations for RAN #85
	12.05.2019		minor adaptations for RAN #84
	27.02.2019		minor adaptations for RAN #83
	21.11.2018		completion levels with colours added (for RAN #82)
v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects (for RAN #81)
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
v04.63	24.01.2014		restructuring for RAN #63 to cover Core & Perf. in one doc file
v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
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