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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




2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
2.1	RAN1
2.1.1	Agreements
To RAN1#98, 97 contributions were submitted (for details see agenda item 6.2.1 in Tdoc list). After the meeting, a RAN1 agreement summary document was provided in R1-1909822.

RAN1 discussed UE-group wake-up signal, with the following agreements:
	R1-1909394	Feature lead summary of 6.2.1.1 UE group MWUS	Qualcomm Inc

Agreement
Both options can be configured simultaneously to have up to 4 orthogonal WUS resources including legacy WUS resource
· Up to 2 orthogonal resources including legacy WUS resource may be configured in time domain
· Up to 2 orthogonal resources may be configured in frequency domain
Note: The two orthogonal resources do not necessarily include the legacy WUS resource

Agreement
The maximum number of UE groups per WUS resource is 8.

Agreement
Different WUS sequences are used in same/different WUS resources.

Working Assumption
To differentiate WUS sequences in different WUS resources, 2-bit MSB of scrambling initialization c_init is supported

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)
· UE assumes may assume the transmit power for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence.
· Maximum WUS duration for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence

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

Agreement
The specification supports configurability to enable UE group to be changed among WUS resources.
· FFS: Details including implicit/explicit signalling



RAN1 discussed transmission in preconfigured UL resources, with the following agreements:
	R1-1908189	LTE-M Preconfigured UL Resources Summary RAN1 #98	Sierra Wireless
R1-1909688	Summary of offline discussion on PUR for NB-IoT and eMTC	Futurewei, Sierra Wireless

Agreement
The following WA is confirmed:
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
The following WA is confirmed:
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
In idle mode, the PUR search space PRB pairs is configured between {2, 2+4, 4} PRBs and this configuration is in the PUR configuration.

Agreement
The PUR (re)configuration explicitly signals the CE mode which can only be changed via RRC signalling (i.e. not via L1 messages).

Agreement
For dedicated PUR in idle mode, the PUR MPDCCH candidates are derived using legacy USS rules where rmax= rmax-mPDCCH-PUR
· FFS: Initialization of Yp,k

Agreement
For dedicated PUR in idle mode and for HD-FDD UEs, the start of the PUR SS Window is 4 subframes after the end of the PUR transmission.
For dedicated PUR in idle mode and for FD-FDD/TDD UEs, the start of the PUR SS Window is 4 subframes after the end of the PUR transmission. 
· FFS whether/when the UE is monitoring for early termination during the PUR transmission 

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
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 
· PUSCH repetition adjustment
· [bookmark: _Hlk16600562]Indication of PUR SS monitoring termination
· Flag to indicate L1 ACK
· None of the above (i.e. the legacy L1 ACK will be reused)
Note: No new indications will be considered.

Agreement
· For PUR transmissions in a PUR allocation, the TX power is at least based on the estimated path loss and the configured Target UL Power Level (P_0).
· FFS:  if other power control parameters beyond Target UL Power Level (P_0) are needed (e.g. ramping step)
· For PUR HARQ re-transmissions in CE mode A, the TPC field in the UL grant is used to adjust the TX power
· FFS for CE mode B
· FFS whether to reset the TPC accumulation mechanism for every initial PUR transmission
· FFS:  if other power control parameters beyond Target UL Power Level (P_0) are needed (e.g. ramping step)

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 MPDCCH for fallback to EDT or RACH

Working assumption 
For eMTC full PRB allocation, for PUR with R>= [64 or 128] repetitions:
· Allow for UE-specific cyclic shift ([2 or 4 or 8] cyclic shifts) for DMRS.
· The number of PRBs that can be allocated to a UE are the same as in legacy (e.g., max 2PRBs can be allocated to a UE in CE Mode B)
· For PUSCH 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.




RAN1 discussed scheduling of multiple DL/UL transport blocks, with the following agreements:
	R1-1909497	Feature lead summary for Scheduling of multiple DL/UL transport blocks for LTE-MTC	Ericsson
R1-1909698	Feature lead summary #2 for Scheduling of multiple DL/UL transport blocks for LTE-MTC	Ericsson

Agreement
In RAN1#98bis, select one of the following options for unicast in CE mode A
For the purpose indicating the number of TBs
· Option 1: 1 bit is added to the DCI to indicate 1 TB or multiple TBs
· FFS: Details on how to indicate the exact number of TBs in case it is multiple
· Option 2: A new or repurposed field(s) in DCI indicates implicitly or explicitly to indicate 1 TB or multiple TBs
· FFS: Details on how to indicate the exact number of TBs in case it is multiple
· Option 3: 1 bit is added to the DCI to indicate one of the following:
· Up to 4 TBs are scheduled 
· In which case, a bit map is used to indicate details
· Up to 8 TBs are scheduled
· In which case, a table is used to indicate details

Agreement
In RAN1#98bis, select one of the following options for unicast in CE mode B
For the purpose indicating the number of TBs
· Option 1: 1 bit is added to the DCI to indicate 1 TB or multiple TBs
· FFS: Details on how to indicate the exact number of TBs in case it is multiple
· Option 2: A new or repurposed field(s) in DCI indicates implicitly or explicitly to indicate 1 TB or multiple TBs
· FFS: Details on how to indicate the exact number of TBs in case it is multiple
· Option 3: 1 bit is added to the DCI to indicate mixed(initial and retransmission) scheduling and non-mixed scheduling
· Depending on whether it is mixed or non-mixed scheduling, UE interpretes the field indicating the number of TBs differently
· FFS: Details

Agreement
For unicast, at least when the scheduling with a single DCI includes retransmission(s) in some of the allocated HARQ process(es), the allocation of the HARQ processes is downselected from the following options in RAN1#98bis
· Option 1: Contiguous allocation of any starting HARQ process #
· FFS: The number of contiguous allocations defined in the DCI
· Option 2: Contiguous allocation of a limited set of HARQ processes
· FFS: The number of contiguous allocations defined in the DCI 
· Option 3: Allocation of any set of HARQ processes
· Option 4: Allocation of a limited set of HARQ processes
· Option 5: Contiguous allocation for mixed(initial+retransmisson) scheduling and non-contiguous allocation for all-initial or all-retx scheduling 
Down selection to be made separately for CE mode A and B

Agreement
For multicast, the size of the DCI field indicating the number of scheduled TBs for SC-MTCH is 3 bits

Agreement
For multicast, optional scheduling gaps can be configured by higher layers. It is left to RAN2 whether to do the configuration in SC-MCCH or SIB.

Agreement
· For unicast, for an MPDCCH ending in subframe N, the timing relationship for PDSCH is such that no PDSCH associated with the MPDCCH is received before subframe N+2.
· For unicast, for an MPDCCH ending in subframe N, the timing relationship for PUSCH is such that no PUSCH associated with the MPDCCH is transmitted before subframe N+4.
· For unicast, for a PDSCH transmission ending in subframe N, the corresponding HARQ-ACK is transmitted no earlier than in subframe N+4.

Conclusion
There is no consensus on the support of HARQ-ACK bundling in CE mode B for unicast multi-TB scheduling

Agreement
For unicast multi-TB scheduling, HARQ-ACK multiplexing in CE mode B is not supported

Agreement
For the design of DCI for multiple DL/UL TB:
· At least when a single TB is scheduled, aim for similar scheduling flexibility as that of legacy DCI
· Possible exceptions at least for some cases are the frequency hopping flag and RV index field

Agreement:
· For unicast, select option(s) from the following options
· Option 1: Scheduling of up to 8 TBs is supported with a single DCI design.
· Target for up to 6 bits overhead increase compared to legacy DCI
· Option 2: For unicast, the maximum number of scheduled TBs with one single DCI for CE mode A for either UL or DL is RRC configured within the set {1, 2, [4], 8} in a UE specific manner. 
· The design methodology for the DCI for different maximum number of TBs is further studied 
· For the 2 TB case, target for up to 3 bits overhead increase compared to legacy DCI
· Note: Option 2 will require modification on existing agreement
· The following working assumption is confirmed.
· For unicast, scheduling of initial and retransmission TB(s) within one DCI is supported
· For unicast, the new data indication is individually provided for each allocated HARQ process.

Agreement
The following working assumption is confirmed:
For unicast, scheduling gaps for multiple transport blocks is supported and a scheduling gap can be configured by [RRC and/or DCI].
· The support of scheduling gaps is UE optional feature regardless of the support of multiple TBs.
· FFS: Details on the scheduling gap such as duration, applicability, etc.

For further discussion in RAN1#98bis
· For unicast, discuss whether the use of scheduling gaps can be used to allow early termination of an ongoing (multi-TB) uplink transmission.
· For unicast, discuss whether the start of the HARQ feedback on the uplink should be the same or can be different in the FD-FDD and HD-FDD cases. (Note that the answer may be different in the HARQ-ACK bundling and non-bundling cases.
· Prioritize HD-FDD case




RAN1 discussed coexistence of LTE-MTC with NR, with the following agreements:
	R1-1909498	Feature lead summary for Coexistence of LTE-MTC with NR	Ericsson

Agreement
· FFS: till the next meeting whether the LTE-MTC DL subcarrier puncturing applies per scheduled transmission and/or per narrowband and/or per system bandwidth
· DL subcarrier puncturing is supported on both sides of [transmission bandwidth]
· The maximum number of LTE-MTC DL subcarriers that can be punctured is 2
· The [maximum] number of punctured subcarriers and their locations are configured by higher layers via [SIB or UE-specific RRC signaling]. It is FFS whether DCI can override or modify the higher-layer configuration.
· The same higher-layer configuration of [maximum] number of punctured subcarriers and their locations apply to both MPDCCH and PDSCH.
· FFS: till the next meeting whether DMRS, CSI-RS and SFBC RE pairs are punctured or not.

Agreement
· LTE-MTC DL time-domain resource reservation is supported with a finer granularity than slot level. Transmissions in these reserved resources are dropped.
· FFS: How to handle DMRS
· Support LTE-MTC DL time-domain resources reservation with slot-level granularity. Transmissions in these reserved resources are dropped.
· Whether to support LTE-MTC UL time-domain resource reservation and/or LTE-MTC DL frequency-domain resource reservation is FFS.
· The LTE-MTC resource reservation is configured by higher layers via [SIB or UE-specific RRC signaling]. It is FFS whether DCI can override or modify the higher-layer configuration.
· It is FFS whether/how the higher layer configuration relates to the existing Rel-13 parameters for LTE-MTC valid subframe configuration and MBSFN configuration.




RAN1 discussed support of quality report in Msg3 and connected mode, with the following agreements:
	R1-1909584	Feature summary of DL quality report in MTC	Samsung
R1-1909739	Remaining issues on DL quality report for MTC	Samsung

Agreement
CQI report and DL quality report are separate features and it is up to eNB configuration/triggering (UE can be configured to report both CQI and DL quality)

Agreement
· Specify DL quality information with up to 8 bits for DL quality report in Msg3 report non-EDT case.
· In addition to the 8-bit DL quality report, DL quality report with 2 bits is supported for non-EDT case
· FFS: Details on the range of DL quality information for the 2-bit case
· If the quality reporting in Msg-3 is configured in SIB
· If the scheduled TBS is large enough for inclusion of the 8-bit DL quality report, the 8-bit DL quality report is used
· Otherwise, the 2-bit DL quality report is used.

Agreement
For IDLE mode DL quality report in Msg3 in CE mode A with up to 8 bits, if the repetition number in DL quality information equals to 1
· Repetition number =1 is reported with aggregation level
· A common table is used for CE mode A and B 

Agreement
For DL quality report in Msg3 for IDLE mode UEs, downlink quality is measured on the narrowband(s) on which MPDCCH of RAR is monitored. No additional downlink quality measurement on other narrowband(s) is introduced.

R1-1909731	[Draft] Reply LS on quality report in Msg3 for LTE-M	Ericsson
Agreement
The draft LS is endorsed in R1-1909793.

Agreement
For IDLE mode DL quality report in Msg3 in CE mode A with up to 8 bits, if frequency hopping for MPDCCH is enabled, 
· Only wideband DL quality is reported.

Agreement:
· For DL quality report not in Msg3 in connected mode, DL quality report is configured by UE-specific RRC signaling.
· For DL quality report in Msg3 in connected mode, the configuration of DL quality report is selected between in RAN1#98bis:
· SIB
· Reuse the configuration of DL quality report in Msg3 in IDLE mode
· UE-specific RRC signaling 
· Reuse the configuration of DL quality report not in Msg3 in connected mode

Working Assumption:
If DL quality report in Msg3 in connected mode is enabled by higher layer configuration, UE always report DL quality in Msg3 in connected mode



RAN1 discussed MPDCCH performance improvements, with the following agreements:
	R1-1909621	Feature lead summary of MPDCCH performance improvement	Huawei, HiSilicon

Agreement
A fixed subset of the candidates in the MPDCCH search space(s) are reserved for the precoder cycling fallback. The subset of candidates is designed in such a way that the UE complexity is taken into account for the following aspects:
· Number of channel estimations
· LLR storage
· Blind decodes are not increased
For comparable performance, the alternative with the smaller complexity will be selected.

Agreement
Rank-1 precoder is used for precoder cycling in distributed MPDCCH. 
· FFS whether and how predefined pairs of Rank-1 precoders specified.

Agreement
[bookmark: OLE_LINK222][bookmark: OLE_LINK223][bookmark: OLE_LINK224]The precoder set for 4Tx is the set of rank-1 precoders with indices 12, 13, 14, and 15

Agreement
For both distributed and localized MPDCCH, the granularity of precoding in the frequency domain is only 1 PRB. 

Agreement
Select one of the following alternatives (to be done in RAN1#98bis):
Precoder cycling in time domain is done
· Alt1: In a pseudo-random manner
· Alt2: Sequentially and in a cyclic manner




RAN1 discussed CE mode A and B improvements for non-BL UEs, with the following agreements:
	R1-1909514	Summary of CE mode A and B improvements for non-BL UEs	LG Electronics

Agreement
At least submode 1 is supported for PUCCH mode 1-1 for non-BL UEs in CE mode A 
· Further consider the additional support of submode 2

Agreement
Assuming RI=1, Table 7.2.2-1E in TS 36.213 is reused without modification for the support of CSI-RS based CSI feedback for non-BL UEs in CE mode A. 

Agreement
For ETWS/CMAS indication to a non-BL UE in CE in connected mode via DCI using Type 0 CSS, the DCI formats are selected between the following two alternatives in RAN1#98bis   
· DCI format 3/3A with one of the TPC commands repurposed for ETWS/CMAS notification
· DCI format 6-1A/[1B] with a new RNTI for ETWS/CMAS notification




RAN1 discussed use of LTE control channel region for DL transmission, with the following agreements:
	R1-1909593	Summary of Use of LTE Control Channel Region for DL Transmission	Nokia, Nokia Shanghai Bell

Agreement
For MPDCCH mapping for TDD special subframes, 
· For special subframe configurations other than 9 and 10, the resource elements used for MPDCCH in the first lMPDCCHStart symbols in the second slot are copied into the first lMPDCCHStart symbols in the first slot. 
· FFS: For subframe configurations 9 and 10




RAN1 discussed use of RSS for measurement improvements, with the following agreements:
	R1-1908936	Summary of the use of RSS for measurement improvements	Sony

Agreement
Confirm the following working assumption:
· Restrict the RSS locations by reducing the number of possible RSS locations

Agreement
Methods to restrict the RSS locations:
· The RSS time offset(s) & RSS frequency location(s) are a function of Cell ID
· The Cell ID function is FFS

For further study:
· Consider reducing the overhead in signaling the number of CRS ports of the neighbours in using neighbour cells’ RSS for measurement improvements.
· Consider ways to provide RSS parameters for UE detected neighbour cells.




2.1.2	Remaining Open issues
Specify air interface physical layer aspects of the following improvements for BL/CE UEs:
· Specify quality report in Msg3 at least for EDT
· Specify aperiodic quality report in connected mode using same quality definition as in Msg3
· Specify MPDCCH performance improvement by using CRS at least for connected mode
· Specify support for UE-group wake-up signal (WUS)
· 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 scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast
· Specify CE mode A and B improvements for non-BL UEs
· Enable the use of LTE control channel region for DL transmission (MPDCCH/PDSCH) to BL/CE UEs
· Consider improving the DL RSRP and, if needed, RSRQ measurement accuracy, through use of RSS
· Specify performance improvements for LTE-MTC coexistence with NR

2.2	RAN2
2.2.1	Agreements
[bookmark: _Hlk18662459]To RAN2#107, 110 contributions were submitted (for details see agenda items 12.1, 12.2.3 and 12.2.4 in Tdoc list). After the meeting, a RAN2 agreement summary document was provided in R2-1911575.

RAN2 discussed mobile-terminated (MT) early data transmission (EDT) jointly with NB-IoT, with the following agreements:
	RAN2#107 agreements:
Msg2 based solution is not pursued in this release.
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

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



RAN2 discussed UE-group wake-up signal jointly with NB-IoT, 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
Agreed email discussion:
[107#57][NB-IoT/eMTC R16] Configuration details of UE-ID and paging probability based WUS groups (ZTE)
      Intended outcome: Report to the next meeting
      Deadline:  Thursday 2019-10-03




RAN2 discussed transmission in preconfigured uplink resources (PUR) jointly with NB-IoT, with the following agreements:
	Email discussion reports:
R2-1910173	Report of email discussion [106#59][R16 NB-IoT/eMTC] D-PUR Procedural steps   Huawei  report   Rel-16            LTE_eMTC5-Core, NB_IOTenh3-Core
R2-1910435	Report on email discussion [106#60] D-PUR TA validation criteria   Ericsson           report   NB_IOTenh3-Core, LTE_eMTC5-Core
R2-1909841	Email discussion report on [106#61] D-PUR Request, (re)configuration and release mechanism   Qualcomm Incorporated discussion        Rel-16   LTE_eMTC5-Core, NB_IOTenh3-Core
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.

Agreed email discussion:

[107#58][NB-IoT/eMTC R16] RRC messages for D-PUR transmission and response (Huawei)
      Intended outcome: report to the next meeting
      Deadline:  Thursday 2019-10-03




RAN2 discussed quality report in Msg3 and connected mode, with the following agreements:
	RAN2#107 agreements:
Explicit signaling is introduced to trigger the aperiodic DL quality report in connected mode. FFS whether DCI or MAC CE.
MAC CE is used to provide the aperiodic DL quality report in connected mode.
DL quality report in Msg3 in idle mode is enabled via system information broadcast.
UE capability reporting is not needed for the DL quality report in Msg3 in idle mode.
UE capability reporting is introduced for the aperiodic DL quality report in connected mode.




RAN2 discussed improvements for non-BL UEs, with the following agreements:
	Email discussion report:
R2-1911060	Report of Email discussion [106#67][R16 eMTC] How to acquire ETWS/CMAS information  LG Electronics UK              discussion           Rel-16
RAN2#107 agreements:
In connected mode, non-BL UEs in CE monitor MPDCCH to receive ETWS and/or CMAS notification using Type 0 CSS in the same narrowband where unicast transmission can be received.
UE stays in RRC_CONNECTED after receiving the indication for ETWS/CMAS notification.
It is up to UE implementation how ETWS/CMAS notification is acquired.
RAN2 does not intend to introduce any signalling optimization regarding MIB, SIB1-BR and SIB10/11/12 acquisition.
RAN2 understands that UEs in CE Mode B may not be able to acquire ETWS notification within 4 seconds requirement.




RAN2 discussed stand-alone deployment, with the following agreements:
	RAN2#107 agreements: 
LTE Control Channel Region for DL transmission:
FFS if, from Rel-16, it should be possible for a non-BL UE that fullfills S criteria for normal coverage to camp in a “normal” cell, i.e. not standalone, in enhanced coverage.
This discussion will continue as part of the AI 12.1.8 Improvements for non-BL UEs.




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:
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.
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 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.

Other:
From RAN2 standpoint it is feasible to introduce LTE-M indication in RRCConnectionSetupComplete message if UE selected 5GC.

R2-1911601	Reply LS on LTE-M identification in 5GC	  LS out 	Rel-16	5G_CIOT	To:SA2, RAN3	Cc:RAN




Agreed email discussions covering multiple topics:

[107#12][NB-IoT/eMTC R16] Summary of RAN2 agreements for Rel-16 additional enhancements for NB-IoT and MTC (Blackberry)
      Intended outcome: Endorsed report in R2-1911575
      Deadline:  Thursday 2019-09-05

[107#22][R16 eMTC]  Running CR on 38.300 (Qualcomm)
      Intended outcome: Endorsed running CR provided in R2-1911605.
      Deadline: Thursday 2019-09-26

[107#23][R16 eMTC]  Running CR on 36.304 (Nokia)
      Intended outcome: Endorsed running CR provided in R2-1911606.
      Deadline:  Thursday 2019-09-26

[107#24][R16 eMTC]  Running CR on 36.331 (Qualcomm)
      Intended outcome: Endorsed running CR provided in R2-1911607.
      Deadline:  Thursday 2019-09-26

[107#59][R16 eMTC]  Running CR on 36.300 (Intel)
      Intended outcome: Endorsed running CR provided in R2-1911604.
                           Deadline:  Thursday 2019-10-03


2.2.2	Remaining Open issues
Specify air interface higher layer aspects of the following improvements for BL/CE UEs:
· Specify support for mobile-terminated (MT) early data transmission (EDT)
· Specify quality report in Msg3 at least for EDT
· Specify aperiodic quality report in connected mode using same quality definition as in Msg3
· Specify MPDCCH performance improvement by using CRS at least for connected mode
· Specify support for UE-group wake-up signal (WUS)
· 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 scheduling multiple DL/UL transport blocks with or without DCI for SC-PTM and unicast
· Specify CE mode A and B improvements for non-BL UEs
· Enable the use of LTE control channel region for DL transmission (MPDCCH/PDSCH) to BL/CE UEs
· Consider improving the DL RSRP and, if needed, RSRQ measurement accuracy, through use of RSS
· Specify relaxations of RRM measurements for serving cell for UEs using WUS for at least low mobility UEs
· Specify performance improvements for LTE-MTC coexistence with NR
· Specify support for connection to 5GC including eDRX, EDT, etc.

2.3	RAN3
2.3.1	Agreements
To RAN3#105, 45 contributions were submitted (for details see agenda item 14 in Tdoc list). After the meeting, a RAN3 agreement summary document was provided in R3-194652.

RAN3 discussed mobile-terminated (MT) early data transmission (EDT) jointly with NB-IoT, with the following agreement:
	RAN3#105 agreements:
Data size will be included in the S1 Paging message from MME to eNB. Summary of offline discussion in R3-194724. TP for BL CR for TS 36.413 agreed in R3-194777.



RAN3 discussed connection to 5GC, with the following agreements: 
	RAN3#105 agreements:
BL CRs endorsed according to previously endorsed work management in R3-193161
R3-193355 Support of Enhanced Coverage restriction in NGAP for LTE-M UEs (Ericsson) CR0153r2, TS 38.413 v15.4.0, Rel-16, Cat. B For common Endorsed as BL CR
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) For common TP for BL CR Agreed
R3-193410 Support of Network Slicing for NB-IoT and MTC connected to 5GC (Huawei) For common TP for BL CR Agreed
R3-193567 Introduction of Control Plane CIoT 5GS Optimisation for NB-IOT and eMTC (Qualcomm Incorporated) CR0173r, TS 38.413 v15.4.0, Rel-16, Cat. B For common Endorsed as BL CR
R3-193823 Introduction of suspend resume for 5GC (Nokia, Nokia Shanghai Bell) CR0019r, TS 38.410 v15.2.0, Rel-16, Cat. B For common Endorsed as BL CR
R3-193824 Introduction of suspend resume for 5GC (Nokia, Nokia Shanghai Bell, Qualcomm Incorporated) CR0188r, TS 38.413 v15.4.0, Rel-16, Cat. B For common Endorsed as BL CR
R3-193825 Introduction of suspend resume for 5GC (Nokia, Nokia Shanghai Bell, Qualcomm Incorporated) CR0182r, TS 38.423 v15.4.0, Rel-16, Cat. B For common Rev in R3-194726 Endorsed as BL CR unseen
R3-194357 Introduction of CP CIoT 5GS Optimisation for NB-IoT and MTC connected to 5GC (Stage 2) (LG Electronics) CR0020r, TS 38.410 v15.2.0, Rel-16, Cat. B For common Endorsed as BL CR
R3-193547 BL CR for support of extended DRX in CM-IDLE for eMTC connected to 5GC (ZTE, Ericsson, Huawei, LG) CR0172r, TS 38.413 v15.4.0, Rel-16, Cat. B For eMTC Endorsed as BL CR





2.3.2	Remaining Open issues
Specify network signalling support of the following improvements for BL/CE UEs:
· Specify support for mobile-terminated (MT) early data transmission (EDT)
· Specify remaining signaling support for connection to 5GC
· Specify support for WUS grouping

2.4	RAN4
2.4.1	Agreements
To RAN4#92, 41 contributions were submitted (for details see agenda items 7.12 in Tdoc list).

RAN4 discussed coexistence with NR, with the following agreement:
	· TP for TR on testability applicability endorsed in R4-1910481
· TP for TR on mixed numerologies endorsed in R4-1910482
· TP for TR on simultaneous operation endorsed in R4-1910483
· TP for TR on in-band deployment configurations endorsed in R4-1910612
· TR on LTE-MTC coexistence with NR endorsed in R4-1910484



RAN4 discussed UE-group wake-up signal, with the following agreements (from the agreed WF in R4-1910107):
	· 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 R4-1816334.
· The simulation assumptions will be updated if necessary.



RAN4 discussed MPDCCH performance improvements, with the following agreement (from the agreed WF in R4-1910107):
	· RAN4 shall wait for further RAN1 progress and based on that agree on the simulation assumptions at next meeting. 



RAN4 discussed transmission in preconfigured UL resources, with the following agreements (from the agreed WF in R4-1910107):
	· 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 (RSRP1) shall be performed within following time range: T1 – N ≤ T1’ ≤ T1 + N;
· The second measurement (RSRP2) shall be performed within following time range: T2 – M ≤ T2’<T2;
· Where T1’ is the time when RSRP1 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.
· LS on “signalling measured thresholds for validating TA for PUR” to RAN2 (cc RAN1) was approved in R4-1910176
· 36.133 CR on “Tx timing requirements for PUR transmission” agreed in R4-1910559



RAN4 discussed support of quality report in Msg3 and connected mode, with the following agreements (from the agreed WF in R4-1910107):
	· The evaluation period at least includes T2.
· The definition of measurement accuracy of DL quality report in MSG3 can be reused from MSG3 based DL quality report for NB-IoT.



RAN4 discussed relaxed serving cell monitoring, with the following agreement:
	· 36.133 CR on “relaxed serving cell monitoring” agreed in R4-1909696




2.4.2	Remaining Open issues
Specify RAN4 core and performance requirements and test cases for the following improvements for BL/CE UEs:
· Specify quality report in Msg3 at least for EDT
· Specify aperiodic quality report in connected mode using same quality definition as in Msg3
· Specify MPDCCH performance improvement by using CRS at least for connected mode
· Specify support for UE-group wake-up signal (WUS)
· 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 CE mode A and B improvements for non-BL UEs
· Enable the use of LTE control channel region for DL transmission (MPDCCH/PDSCH) to BL/CE UEs
· Consider improving the DL RSRP and, if needed, RSRQ measurement accuracy, through use of RSS
· Specify relaxations of RRM measurements for serving cell for UEs using WUS for at least low mobility UEs
· Specify performance improvements for LTE-MTC coexistence with NR
· Finalize the TR on “Coexistence between LTE-MTC and NR” (37.823)

2.5	RAN5
2.6	RAN6
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
4.	References
RAN1#98
97 contributions (for details see agenda item 6.2.1 in Tdoc list)

RAN2#107
110 contributions (for details see agenda items 12.1, 12.2.3 and 12.2.4 in Tdoc list)

RAN3#105
45 contributions (for details see agenda item 14 in Tdoc list)

RAN4#92
41 contributions (for details see agenda items 7.12 in Tdoc list)
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