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



Additional explanations/motivations for the time budget changes in the attached Excel table:
In line with Rel-16 TSG RAN plan in RP-182850, the RAN2/3/4 core work is extended to March 2020 and the RAN4 performance work is extended to September 2020. Target date for RAN1 core work is still December 2019.

2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
2.1	RAN1
2.1.1	Agreements
To RAN1#96, 99 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 R1-1903661.

RAN1 discussed UE-group wake-up signal, with the following agreements: 
	R1-1903252	Summary of 6.2.1.1 UE group MWUS	Qualcomm
R1-1903286	Remaining issues of 6.2.1.1 UE group MWUS	Qualcomm

Agreement
UE-group MWUS sequence is same as UE-group NWUS per RB and the same sequence is repeated in two PRBs.

Agreement
· A UE is required to monitor WUS(s) in only one WUS (time/frequency) resource location.

Agreement
· Single-sequence CDM is used in the same WUS resource if more than one UE group is configured to monitor the WUS resource.
· Select one among the following:
· Up to 2 orthogonal WUS resources may be configured in time domain 
· Up to 2 orthogonal WUS resources may be configured in frequency domain 
· Up to 2 orthogonal WUS resources may be configured per dimension (up to 4 orthogonal WUS resources in total)
· Up to 2 orthogonal WUS resources may be configured either in time or frequency domain (only one of the two can be configured)
· FFS: whether one of the WUS resources is configured to be shared with legacy WUS

Agreement
If configured, a common WUS is used to wake up all group WUS UEs monitoring the same WUS (time-frequency) resource if more than one UE group occupies the WUS resource.
· FFS: Whether the above is also applicable for Rel-15 WUS UEs
· FFS: Whether to additionally support the feature of waking up a subset of all WUS UE groups



RAN1 discussed transmission in preconfigured UL resources, with the following agreements:
	R1-1903248	LTE-M Preconfigured UL Resources Summary RAN1 #96	Sierra Wireless
R1-1903293	LTE-M Preconfigured UL Resources offline conclusion and remain issues	Sierra Wireless

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

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

Agreement
For dedicated PUR in idle mode, the Dedicated PUR ACK is at least sent on MPDCCH 
· RAN2 can decide if a higher layer PUR ACK is also supported

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

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

Agreement
When the UE is configured to use several TA validation criteria, the TA is valid only when all the configured TA validation criteria are satisfied.

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

Agreement
In idle mode, at least the following PUR configurations and PUR parameters may be updated after a PUR transmission:
· Timing advance adjustment 
· UE TX power adjustment
· FFS: Repetition adjustment for PUSCH
FFS: Whether the above update is done in L1 and/or higher layer
	
Agreement
In idle mode, the PUR search space configuration includes at least the following: 
· MPDCCH narrowband location 
· MPDCCH repetitions and aggregation levels 
· MPDCCH starting subframe periodicity (variable G)
· Starting subframe position (alpha_offset)

Agreement
For dedicated PUR in idle mode, the PUR resource configuration includes at least the following 
· A PUSCH frequency hopping indication to enable or disable legacy frequency hopping


Agreement
In idle mode, a UE can be configured such that TA is always valid within a given cell.
· FFS: up to RAN2 how to implement e.g. PUR Time Alignment Timer = infinity



RAN1 discussed scheduling of multiple DL/UL transport blocks, with the following agreements: 
	R1-1903245	Feature lead summary for Scheduling of multiple DL/UL transport blocks for LTE-MTC	Ericsson

Recommendation for future meetings:
The use of scheduling gaps for unicast/multicast is further studied.

Agreement
Support option 3 from below
For the case of single DCI scheduling multiple transport blocks with repetitions, scheduling of transport blocks repetitions is down selected between:
· Option 1: All the repetitions for one transport block are contiguously scheduled in valid UL/DL subframes
· Option 2: The repetitions for one transport block are interleaved with repetitions of all the other transport blocks
· Option 3: Option 1 and 2 are supported and eNB configures among them
Above applies for unicast only.

Agreement
For the DL/UL unicast for a UE, when multiple TBs are scheduled by one DCI, the parameter values for {MCS, Resource assignment, Repetitions} are the same across all the TBs scheduled by that DCI.
· If specified, in the case where one DCI schedules TB for both initial and retransmission, the above applies for TBs for both initial and retransmission



RAN1 discussed coexistence of LTE-MTC with NR, with the following agreements: 
	R1-1903246	Feature lead summary for Coexistence of LTE-MTC with NR	Ericsson

For further study in future meetings:
· RAN1 continues to consider all combinations of LTE-MTC system bandwidths and NR system bandwidths when discussing potential co-existence performance improvements, including the combinations considered particularly challenging (e.g. the cases with 5 MHz NR system bandwidth).
· RAN1 continues to study e.g. the following aspects of puncturing and/or rate-matching and/or exploitation of guardband (this would also require RAN4 study) as potential ways to take outlying LTE-MTC subcarriers into account for performance improvement of resource block alignment between LTE-MTC and NR:
· How to minimize the number of outlying LTE-MTC subcarriers
· To what extent the LTE-MTC UE needs to be aware subcarriers not used for transmission 
· Performance impacts of the LTE-MTC subcarrier puncturing
· Some of the methods may only apply for downlink
· RAN1 studies whether to support configurable RB shift for LTE-MTC in some cases (e.g. stand-alone/in-band, FDD/TDD, DL/UL).

Agreement 
RAN1 considers coexistence cases for different NR subcarrier spacing (SCS), with higher priority given first to 15 kHz SCS and then to 30 kHz SCS.

For further study in future meetings:
· RAN1 continues to study semi-static LTE-MTC resource reservation for improved coexistence with NR SSB, NR CORESET, NR CSI-RS, and NR TRS.
· RAN1 continues to study both semi-static and dynamic LTE-MTC resource reservation for improved coexistence with other NR transmissions than NR SSB, NR CORESET, NR CSI-RS, and NR TRS.
· RAN1 continues to study how to handle potential collision between LTE-MTC transmissions and NR URLLC related transmissions.

For further study in future meetings:
· RAN1 continues to study potential support of LTE-MTC transmission outside the legacy LTE system bandwidth (for reduced NR reserved resource cost for CRS, SIB1-BR, paging, etc.) while supporting legacy LTE-MTC transmission for legacy LTE-MTC UEs within the legacy LTE system bandwidth.

Conclusion
· Non-backwards-compatible approaches for reduced CRS overhead or reduced impact from frequency hopping is not supported in Rel-16.



RAN1 discussed support of quality report in Msg3 and connected mode, with the following agreements:
	R1-1903297	Feature summary of 6.2.1.5 quality report in Msg3 and Connected Mode	Samsung
R1-1903517	Remaining issues on MTC DL quality report	Samsung

Agreement
For DL quality report in Msg3:
· If frequency hopping for MPDCCH is enabled, at least wideband DL quality is reported.
· Wideband DL quality is calculated assuming transmission on all narrowband(s) to which the derived repetition number and/or aggregation level relates.
· FFS if additionally reports DL quality on a preferred narrowband and/or position of the preferred narrowband.
· If frequency hopping for MPDCCH is disabled, DL quality based on one narrowband is reported.

Agreement
For DL quality report in connected mode
· DL quality is with respect to USS for both CE mode A and CE mode B.
· DL quality is measured at least on narrowband(s) on which MPDCCH of USS is monitored.

Agreement:
For DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1):
· If the repetition number in DL quality information is larger than 1, only repetition number is reported with pre-defined maximum aggregation level;
· If the repetition number in DL quality information equals to 1, FFS between: 
· Only aggregation level is reported with pre-defined repetition number equals to 1
· Repetition number equals to 1 is reported with pre-defined [maximum] aggregation level



RAN1 discussed MPDCCH performance improvements, with the following agreements:
	R1-1903279	Feature lead summary of MPDCCH performance improvement	Huawei, HiSilicon

Agreement
Precoding cycling in time domain with a granularity of YCH is supported. FFS whether further values are supported in which case the granularity is configurable.

Agreement
For precoding cycling, the precoder set consists of [2 or 4] existing precoders for 2Tx antennas and 4 existing precoders for 4Tx antennas. 
FFS: The precoder set is configured or not. 

For further study
· The order and pattern of the used precoder in time and frequency domain for precoder cycling



RAN1 discussed CE mode A and B improvements for non-BL UEs, with the following agreements: 
	Conclusion
· RAN1 has no consensus on the support for dual layer DL reception for non-BL UEs in CE mode A in Rel-16

Agreement
Existing Rel-15 CSI-RS based CSI feedback is supported for non-BL CE UEs operating CE mode A. FFS on:
· The number of CSI-RS ports
· CSI feedback mechanism
· Resource assignment issue due to REs used for CSI-RS



RAN1 discussed use of LTE control channel region for DL transmission, with the following agreements: 
	Agreement
Use of LTE DL control region for PDSCH and MPDCCH is configured by SIB1-BR.

Agreement
In case of retuning, the UE is not required to receive all the symbols in LTE downlink control region.
· No RAN1 specification impact



RAN1 discussed use of RSS for measurement improvements, with the following agreements: 
	R1-1901486	LS on RSS based measurements signalling	RAN2, Huawei
R1-1903521	Draft Reply LS on RSS based measurements signaling	Ericsson
Agreement
The draft LS is approved in R1-1903659 with the following modified text:
· RSS periodicity can be considered as a carrier specific parameter, hence it may be omitted from neighbor cell RSS configuration signaling.
· RAN1 expects most cells to have common or similar configurations for most parameters. Parameter commonality or similarity between serving cell and neighbor cell(s) may be exploited to reduce the required number of bits.
· RAN1 will study whether and how to reduce the overhead from the two most expensive parameters, time offset and frequency location. Depending on the study, this could be done, e.g., by making one or both of them carrier specific or by reducing their resolution.



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
· Conclude on additional potential specification enhancement for improving the performance of coexistence of LTE-MTC with NR

2.2	RAN2
2.2.1	Agreements
To RAN2#105, 92 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 R2-1902405.

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



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



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



RAN2 discussed quality report in Msg3 and connected mode, with the following agreements:
	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 discussed improvements for non-BL UEs, with the following agreements:
	RAN2#105 agreements:
· SIBs for ETWS and CMAS are not provided via dedicated signaling.




RAN2 discussed stand-alone deployment, with the following agreements:
	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 discussed connection to 5GC, with the following agreements: 
	R2-1902432	[Draft] Response LS on Completion of Study on Cellular IoT support and evolution for the 5G System	Qualcomm Incorporated	LS out	Rel-16	NB_IOTenh3-Core, LTE_eMTC5-Core	To:SA2. RAN3, CT	Cc:SA, RAN
Change RRC-INACTIVE to RRC_INACTIVE

LS is approved in R2-1902436 with the change above.




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
· Conclude on additional potential specification enhancement for improving the performance of coexistence of LTE-MTC with NR
· Specify support for connection to 5GC including eDRX, EDT, etc.

2.3	RAN3
2.3.1	Agreements
To RAN3#103, 18 contributions were submitted (for details see agenda item 14 in Tdoc list). A WI work plan was provided and presented in R3-190794.

RAN3 discussed support of mobile-terminated (MT) early data transmission (EDT) for LTE-MTC jointly with NB-IoT, with the following observations:
	· LTE-MTC:
· Wait for RAN2 LS reply to SA2 for further progress (before RAN3 #103bis) 
· At least the following potential functions to support 5GC connection may be discussed:
· Support of Extended DRX in CM-idle
· Support of Restriction of Enhanced Coverage
· Delivery of Expected UE Behaviour information to NG-RAN
· Support of QoS
· Relocation / mobility
· UP solution




RAN3 had initial discussions on connection to 5GC for LTE-MTC jointly with NB-IoT, with no agreements.

2.3.2	Remaining Open issues
Specify network signalling of the following improvements for BL/CE UEs:
· Specify support for mobile-terminated (MT) early data transmission (EDT)
· Specify support for connection to 5GC including eDRX, EDT, etc.

2.4	RAN4
2.4.1	Agreements
To RAN4#90, 22 contributions were submitted (for details see agenda items 7.11 in Tdoc list) . A WI work plan was provided and approved in R4-1901592.

RAN4 discussed whether to define requirements for both BL and non-BL UEs, with the following agreements: 
	· Rel-16 eMTC WI covers both BL and non-BL UEs. 
· FFS whether to define the uniform requirements or separate requirements for new RSS for BL and non-BL UE depending on evaluations of performance gain.



RAN4 discussed use of RSS for measurement improvements, with the following agreement: 
	· Agreed simulation assumptions for RSS-based RRM measurements in R4-1902018



RAN4 discussed support of quality report in Msg3 and connected mode, with the following agreements (from agreed WF in R4-1902552):
	· The framework of NB-IoT requirements for channel quality report in Msg3 is re-used for eMTC
· The detailed requirements for eMTC are discussed based on further agreements from RAN1/2.
· RAN4 to consider the difference between NB-IoT and eMTC, for example for the following aspects:
· hypothetical MPDCCH parameters and the evaluation period
· report mapping
· measurement accuracy
· RAN4 to discuss whether to specify requirements for aperiodic quality report in connected mode using same quality definition as in IDLE mode Msg3 based on further agreements from RAN1/2



RAN4 discussed UE-group wake-up signal, with the following agreement (from agreed WF in R4-1902552):
	· RAN4 shall discuss whether the release 15 WUS requirements can be reused for release 16 legacy WUS and whether new requirements are needed for release 16 UE-group WUS based on the RAN1/RAN2 agreements.



RAN4 discussed MPDCCH performance improvements, with the following agreement (from agreed WF in R4-1902552):
	· RAN4 is to discuss whether to define new RLM requirements and/or test cases for UEs capable of using CRS and DMRS for MPDCCH demodulation if significant gain is achieved compared to Rel-13 MPDCCH demodulation (DMRS based)



RAN4 discussed use of LTE control channel region for DL transmission, with the following agreement (from agreed WF in R4-1902552): 
	· RAN4 is to discuss whether to define new RLM requirements and/or test cases for UEs operating under standalone deployment, i.e. using LTE control region for MPDCCH transmission. 



RAN4 discussed transmission in preconfigured UL resources, with the following agreements (from agreed WF in R4-1902552):
	· RAN4 is to discuss whether to specify requirements for following methods to validate TA
· Serving cell change
· Time alignment timer (TAT)
·  serving cell RSRP change
· FFS if RAN4 should define criteria for TA validity, e.g. threshold for the RSRP change, threshold for the TA change, threshold for the time period during which TA is considered as valid



RAN4 discussed CE mode A and B improvements for non-BL UEs, with the following agreement (from agreed WF in R4-1902552):
	· RAN4 is to discuss the potential RRM work for extreme coverage improvement for non-BL UE based on RAN1/2 outcome.



RAN4 discussed use of mobility enhancement, with the following agreements (from agreed WF in R4-1902552):
	· RAN4 shall evaluate the performance of RSS based RRM measurement based on agreed simulation assumptions.
· RSS measurements are studied for IDLE mode, and it is FFS for CONNECTED mode
· The serving cell monitoring relaxation defined for Rel-15 NB-IoT can be used as a starting point for eMTC. RAN4 should analyze the difference between NB-IoT and eMTC before defining the requirements.



RAN4 discussed coexistence with NR jointly with NB-IoT, with the following agreement:
	· Agreed WF on study scope definition in R4-1902681




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
· Conclude on additional potential specification enhancement for improving the performance of coexistence of LTE-MTC with NR

2.5	RAN5
2.6	RAN6

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts

4.	References
RAN1#96
99 contributions (for details see agenda item 6.2.1 in Tdoc list)

RAN2#105
92 contributions (for details see agenda items 12.1, 12.2.3 and 12.2.4 in Tdoc list)

RAN3#103
18 contributions (for details see agenda item 14 in Tdoc list)

RAN4#90
22 contributions (for details see agenda items 7.11 in Tdoc list)


	27.02.2019		minor adaptations for RAN #83
	21.11.2018		completion level swith 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
3 / 3
