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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
RAN1#96bis

To RAN1#96bis, 107 contributions were submitted (agenda item 6.2.1 in Tdoc list). After the meeting, a RAN1 agreement summary document was provided in R1-1905768.

RAN1 discussed UE-group wake-up signal, with the following agreements:
	[bookmark: _Hlk526646585]R1-1905530	Summary of 6.2.1.1 UE group MWUS	Qualcomm
R1-1905588	Remaining issues of 6.2.1.1 UE group MWUS	Qualcomm

Agreement
For evaluation purpose and down-selection on multiplexing schemes in RAN1#97:
· UE assumes the same WUS max duration and same transmit power for Rel-15 WUS and Rel-16 WUS 

Agreement
Down select one of the following options until RAN1#97 based on evaluation results including power saving gain, usage of resources, etc
· 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)
Determine in RAN1#97 whether legacy WUS resource is counted as one of the configured WUS resource(s).

Agreement
Rel-15 WUS and Rel-16 WUS can be configured on the same legacy WUS resource via SI
· FFS explicitly or implicitly
· Same WUS parameters are assumed for both Rel-15 and Rel-16 WUS in case both are on the same legacy WUS resource

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

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



RAN1 discussed transmission in preconfigured UL resources, with the following agreements:
	R1-1903904	LTE-M Preconfigured UL Resources Summary RAN1 #96Bis	Sierra Wireless, S.A.
R1-1905582	LTE-M Preconfigured UL Resources Summary #2 RAN1 #96Bis	Sierra Wireless

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

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

R1-1905563	[DRAFT] LS on PUR Working Assumptions for NB-IoT and LTE-M	Sierra Wireless
The LS is endorsed in R1-1905570.

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

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

Agreement
The power control parameters within the PUR configuration, shall at least include:
· Target UL power level (P_0) for the PUR transmission

Agreement 
For dedicated PUR in idle mode, the PUR configuration is configured by UE-specific RRC signaling.



RAN1 discussed scheduling of multiple DL/UL transport blocks, with the following agreements:
	R1-1905534	Feature lead summary for Scheduling of multiple DL/UL transport blocks for LTE-MTC	Ericsson

For further discussion
Which of the following features that should be possible to configure and/or use in combination with scheduling of multiple TBs
· Rel-14 feature for new numbers of repetitions for PUSCH and modulation restrictions for PDSCH/PUSCH in CE mode A
· Rel-14 feature for 2984 bits max UL TBS in 1.4 MHz in CE mode A
· Rel-14 feature on HARQ-ACK bundling in HD-FDD in CE mode A
· Rel-14 features for 5 or 20 MHz max PDSCH/PUSCH channel bandwidths in CE mode A/B
· Rel-14 feature for 10 downlink HARQ processes in FDD in CE mode A
· Rel-14 feature for dynamic HARQ-ACK delay for HD-FDD in CE mode A
· Rel-15 features for flexible starting PRB for PDSCH/PUSCH in CE mode A/B
· Rel-15 feature for PUSCH sub-PRB allocation in CE mode A/B
· Rel-15 feature for 64QAM for non-repeated unicast PDSCH in CE mode A
· Rel-15 feature for uplink HARQ-ACK feedback in DCI in CE mode A/B
Companies are encouraged to provide their preference on this issue.

Agreement
For unicast, the UE is configured for interleaved transmission of subframe repetitions of the respective TBs separately for DL and UL via RRC signaling.

Agreement 
For CE mode A, HARQ ACK/NACK feedback bundling on PUCCH can be enabled or disabled by [RRC and/or DCI], when multiple DL transport blocks are assigned by a single DCI (details FFS). If the network does not enable it, each TB has its own separately encoded HARQ ACK/NACK feedback
· FFS: Maximum bundle size

Agreement 
For the DL unicast for a UE, when multiple TBs are scheduled by one DCI, the parameter value for number of PDSCH repetitions is the same across all the TBs scheduled by that DCI, and there is only a single parameter field for number of MPDCCH repetitions and only a single parameter field for SRS request.

Agreement 
For scheduling of multiple TBs with SC-MTCH, the same parameter values for {MCS, resource assignment, number of repetitions} is used for all TBs



RAN1 discussed coexistence of LTE-MTC with NR, with the following agreements:
	R1-1905535	Feature lead summary for Coexistence of LTE-MTC with NR	Ericsson

For further study until RAN1#97
· RAN1 continues to study puncturing and/or rate-matching of outlying LTE-MTC subcarriers for performance improvement of resource block alignment between LTE-MTC and NR until RAN1#97.
· Assume truncation of 1, 4 or 5 LTE-MTC DL subcarriers in case of an even total number of NR RBs and 2, 3 or 6 LTE-MTC DL subcarriers in case of an odd total number of NR RBs.
· Consider truncation of outlying LTE-MTC DL subcarriers without the (legacy) UE being aware of the puncturing as a reference case.
· Assume that no new transmission scheme (for example, single tone transmission) is introduced after the outlying subcarrier is punctured or rate-matched around.
· Assume that CRS is not truncated.
· FFS: DMRS
· Consider both DL and UL aspects including
· PDSCH, PUSCH, MPDCCH, PUCCH

Conclusion
RAN1 does not further consider placement of LTE-MTC subcarriers into NR guard band since it has no RAN1 specification impact.

Conclusion
· RAN1 concludes that overlap between NR SSB and LTE-MTC can be avoided using the LTE-MTC DL valid subframe bitmap.

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

Conclusion
No further discussion in RAN1 on the consideration of LTE-MTC transmission outside the legacy LTE system bandwidth in Rel-16.



RAN1 discussed support of quality report in Msg3 and connected mode, with the following agreements:
	R1-1905581	Feature summary of DL quality report in MTC 	Samsung
R1-1905589	Remaining issues on DL quality report in MTC	Samsung

Agreement
· DL quality report in Msg3 in IDLE mode and DL quality report in connected mode are configured separately.
· DL quality report in Msg3 in IDLE mode is configured per PRACH CE level or per CE mode in the SI.
· DL quality report in connected mode is configured by UE-specific RRC signaling.

Agreement
· For DL quality report in connected mode, DL quality is transmitted via higher layer signaling, e.g. MAC CE or RRC message.

Working Assumption
· For DL quality report in Msg3 for IDLE mode UEs, the narrowband(s) for downlink quality measurement includes at least the narrowband(s) on which MPDCCH of RAR is monitored.

Agreement
For channel quality report in Msg3, RAN1 send LS to RAN2 requesting the following information: 
· Number(s) of available bits for the quality reporting in Msg3
· Whether the quality report in Msg3 is transmitted in RRC or MAC CE
Send LS to RAN2 and CC RAN4. Ask, from RAN2, perspective, whether the above might be different for different cases. Include as part of LS to be handled in the NB-IoT agenda item.

R1-1905592	[DRAFT] Draft LS on channel quality report in Msg3 for NB-IoT and LTE-M	Huawei, HiSilicon
The LS is endorsed in R1-1905593

Working Assumption
For DL quality report in CE mode A (PRACH CE level 0, 1), the pre-defined maximum aggregation level is fixed to 24.



RAN1 discussed MPDCCH performance improvements, with the following agreements:
	R1-1905537	Feature lead summary of MPDCCH performance improvement	Huawei, HiSilicon

Agreement
When CSI-based precoding is configured:
· The UE monitors a set of MPDCCH candidates assuming the mapping between DMRS and CRS ports is based on a previously reported PMI. 
· FFS details, including delay for applicability of PMI.
· A fallback mechanism is supported. The details of the fallback mechanism are FFS.

Agreement
For precoding cycling for 2Tx antennas, predefine one precoder set which consists of 2 existing precoders.  FFS: Which of the two precoder among the existing 2TX precoders are used.

Agreement
For precoding cycling for 4Tx antennas, predefine one precoder set which consists of 4 existing precoders. FFS: Which of the four precoder among the existing 4TX precoders are used.

Agreement
The precoding cycling in time domain has a granularity of YCH (granularity of frequency hopping) only.
· Precoder cycling can be used even in case frequency hopping is not used as long as YCH is configured



RAN1 discussed CE mode A and B improvements for non-BL UEs, with the following agreements:
	R1-1905561	Summary of CE mode A and B improvements for non-BL UEs	LG Electronics

Agreement
CSI-RS based CSI feedback is only supported in TM9

Agreement
The supported number of CSI-RS ports is only 8

Conclusion
No further discussion on the modification on the design or configuration for support of CSI-RS for non-BL CE UEs in CE mode A in Rel-16. The baseline is Rel-15 CSI-RS.

Agreement
For CSI feedback of non-BL CE UE, RI is fixed to 1 if it is included as part of reporting on PUCCH or PUSCH

Agreement 
MPDCCH and PDSCH are punctured around the REs used for the CSI-RS transmission.



RAN1 discussed use of LTE control channel region for DL transmission, with the following agreements:
	R1-1905533	Summary of Use of LTE Control Channel Region for DL Transmission	Nokia, Nokia Shanghai Bell

Conclusion
CRS modulation symbols in OFDM symbols 0 and 1 of the stand-alone carrier are the same as those in the legacy control channel region.

Agreement
When performing rate-matching for PDSCH in the LTE control region, all resource elements shall be counted in the PDSCH mapping, except for the ones reserved for cell-specific reference signals on any antenna port.
· Same as legacy operation

Working Assumption
For MPDCCH mapping, a fixed mapping in time is used. 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.



RAN1 discussed use of RSS for measurement improvements, with the following agreements:
	R1-1905459	Summary of the use of RSS for measurement improvements	Sony
R1-1905584	Follow up summary of the use of RSS for measurement improvements	Sony

Agreement
Prioritize future RAN1 work on the following neighbor cells’ RSS parameters when reducing the number of signaling bits:
· ce-rss-freqPos-config: RSS frequency location (lowest physical resource block number)
· ce-rss-timeOffset-config: RSS time offset in number of radio frames

For further discussion until RAN1#97
Further evaluate which RSS parameters are likely to be common and/or similar between camped cell and neighbor cell(s).  For those RSS parameters that are not common and/or similar discuss how they are signaled.
· Including whether to send LS to RAN2 on RAN1 conclusion on which RSS parameters are likely to be common and/or similar.

Agreement
Support the indication of the number of CRS ports for each neighbor cell in signaling the neighbor cells’ RSS parameters.

For further study
Consider until RAN1#97 the following options for reducing the signaling bits of the neighbor cells’ RSS frequency location and RSS time offset:
· Option 1: Reduce the signalling resolution; and then UE searches for exact RSS location
· The reduced signalling resolution is FFS
· Option 2: Restrict the RSS locations by reducing the number of possible RSS locations
· The exact restriction method is FFS
Either Option 1 or 2 can be complemented by other methods.




RAN1#97

To RAN1#97, 105 contributions were submitted (agenda item 6.2.1 in Tdoc list). After the meeting, a RAN1 agreement summary document was provided in R1-1907630.

RAN1 discussed UE-group wake-up signal, with the following agreements:
	R1-1907570	Feature lead summary of 6.2.1.1 UE group MWUS	Qualcomm Inc
R1-1907632	UE-group wake-up signal in LTE-MTC	Ericsson

Agreement
Support the following options for WUS resource configuration
· Up to 2 orthogonal resources may be configured in time domain.
· Up to 2 orthogonal resources may be configured in frequency domain
· FFS: both options can be configured simultaneously to have up to 4 orthogonal WUS resources
Maximum total number of WUS resources is no larger than 4 including the legacy WUS resource

For further discussion
Different WUS sequences associated with the same PO are used for UE groups regardless of whether the UE groups are in the same or different WUS resources.

Working Assumption
· UE assumes 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
Each UE monitors up to X WUS sequences. 
· Value of X will be selected between 2 and 3
· X=3 can only be supported if a common WUS for a subset of UE groups for service-based grouping is supported



RAN1 discussed transmission in preconfigured UL resources, with the following agreements:
	R1-1907583	LTE-M Preconfigured UL Resources Summary RAN1 #97	Sierra Wireless
R1-1907629	LTE-M Preconfigured UL Resources Summary #2 RAN1 #97	Sierra Wireless

Agreement
For a given UE, for dedicated PUR in idle mode and for a given CE mode, the same size DCI, the same PUR M-PDCCH candidates, and the same RNTI is used for all DCI messages for unicast transmissions.

Agreement
For dedicated PUR in idle mode and for HD-FDD UEs, the start of the PUR SS Window is [x] subframes after the end PUR transmission
· FFS: Value of x, and if x is fixed or signaled 
· FFS: FD-FDD UEs, TDD UEs
· FFS: Support for monitoring of PUR SS Window before PUR transmission
Note: The PUR SS Window is the time period where the UE monitors the MPDCCH for at least a time period after a PUR transmission

Agreement
For dedicated PUR in idle mode, 
· The maximum mPDCCH repetitions, rmax-mPDCCH-PUR, is included in the PUR configuration

Agreement
For dedicated PUR in idle mode, the duration of the PUR SS window is configured by eNB
· How the duration is configured, and the possible values, will be decided by RAN2.

Agreement
For dedicated PUR in idle mode, the CE mode is 
· Option 1: explicitly configured in the PUR configuration.
· Option2: based on CE mode of last connection
Down select in RAN1#98

Agreement
Select one of the following in RAN1#98
· Alt1: In idle mode, the PUR search space PRB pairs is configured between {2, 2+4, 4} PRBs
· Alt2: In idle mode, the PUR search space PRB pairs is fixed to 2+4 PRBs

Agreement
For dedicated PUR in idle mode, if a UE skips a PUR transmission, it is not mandated to monitor the associated PUR SS window



RAN1 discussed scheduling of multiple DL/UL transport blocks, with the following agreements:
	R1-1907580	Feature lead summary for Scheduling of multiple DL/UL transport blocks for LTE-MTC	Ericsson
R1-1907617	Updated feature lead summary for Scheduling of multiple DL/UL transport blocks for LTE-MTC	Ericsson

Working Assumption
· For unicast, scheduling of initial and retransmission TB(s) within one DCI is supported.
· Till the RAN1#98 meeting, consider potential simplifications that can help achieve a tradeoff between scheduling flexibility and DCI size. For example:
· Configurable maximum number of TBs per grant 
· Maximum size of DCI 
· Joint coding of DCI fields
· Reduced TBS choices
· Reduced resource allocation choices
· Reduced/eliminated RV field

Working Assumption
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.

Agreement
For scheduling of multiple TBs with SC-MTCH, scheduling gaps are supported.

Agreement
For scheduling of multiple TBs with SC-MTCH, a DCI field indicates the number of scheduled TBs.



RAN1 discussed coexistence of LTE-MTC with NR, with the following agreements:
	R1-1907581	Feature lead summary for Coexistence of LTE-MTC with NR	Ericsson

Conclusion#1
Truncation of outlying LTE-M subcarriers in DL is beneficial for improving the coexistence with NR in at least some use cases

Conclusion#2
RAN1 concludes that finer-granularity LTE-M resource reservation at least in DL is beneficial in terms of performance for improving the coexistence with NR.

Conclusion#3
RAN1 recommends at least in the time domain one of slot-level and symbol-level granularity for LTE-M resource reservation 

R1-1907619	[Draft] LS on LTE-MTC coexistence with NR	Ericsson

Agreement
Include the above conclusions #1, #2, #3 as part of the LS to RAN. LS is endorsed in R1-1907636.

Conclusion
· The truncation of outlying LTE-M subcarriers in the downlink should be limited to a very small number of subcarriers and the truncation is performed using puncturing.
· The truncation of outlying LTE-M subcarriers in the uplink is not specified in Rel-16.

Conclusion
No further discussion on configurable LTE-M resource block shift in Rel-16.



RAN1 discussed support of quality report in Msg3 and connected mode, with the following agreements:
	R1-1905939	LS on quality report in Msg3 for LTE-M	RAN2, Ericsson

R1-1907610	Feature summary of DL quality report in MTC	Samsung
R1-1907631	Remaining issues on DL quality report in MTC	Samsung

Agreement
· Specify DL quality information with up to 8 bits for DL quality report in at least
· Msg3 report for EDT case
· Msg3 report for connected mode
· Fixed range of DL quality information is defined for DL quality report with up to 8 bits

Agreement
For both DL quality report in Msg3 in IDLE mode and DL quality report in connected mode:
· Confirm the following working assumption:
· For DL quality report in CE mode A (PRACH CE level 0, 1), the pre-defined maximum aggregation level is fixed to 24.
· For DL quality report in CE mode B (PRACH CE level 2, 3), the pre-defined maximum aggregation level is fixed to 24.

Agreement
Confirm the following working assumption:
· For DL quality report in Msg3 for IDLE mode UEs, the narrowband(s) for downlink quality measurement includes at least the narrowband(s) on which MPDCCH of RAR is monitored.

Agreement
For DL quality report in connected mode, the mechanism for triggering is based on one or more of the following:
· DCI (e.g. UL grant, PDCCH order)
· MAC CE

For further discussion
· Specify DL quality information with the following size for DL quality report in Msg3 for non-EDT case
· Up to 8 bits if there is enough room in the scheduled TBS, otherwise 2 bits
· Fixed range of DL quality information is defined for DL quality report with up to 8 bits
· Adaptive range of DL quality information is defined for DL quality report with up to 2 bits
· FFS details

Agreement
For IDLE mode DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1) with up to 8 bits, if the repetition number in DL quality information equals to 1, select one between the following alternatives in RAN1#98 meeting:
· Alternative 1: Repetition number =1 is reported with aggregation level 
· Alternative 2: Repetition number =1 is reported assuming aggregation level of 24

Agreement
For IDLE mode DL quality report in Msg3 in CE mode A (PRACH CE level 0, 1) with up to 8 bits, if frequency hopping for MPDCCH is enabled, select one between the following alternatives in RAN1#98 meeting:
· Alternative 1: Only wideband DL quality is reported.
· Alternative 2: DL quality on a preferred narrowband and position of the preferred narrowband are reported in addition to wideband DL quality.
· The preferred narrowband is selected within the set of narrowband(s) on which wideband DL quality is measured.



RAN1 discussed MPDCCH performance improvements, with the following agreements:
	R1-1907572	Feature lead summary of MPDCCH performance improvement	Huawei, HiSilicon

Agreement
When CSI-based precoding is configured, use predefined precoding cycling as the fallback mechanisms.
· FFS: Details on fallback mechanism

Agreement
For precoder cycling for distributed MPDCCH, select one options for precoding in RAN1#98
· Option 1: Based on rank-1 precoders
· Option 2: Based on rank-2 precoders
Companies are encouraged to submit simulation results.

Agreement
Precoders with indices 0, 1 consist of the precoder set for 2Tx

Agreement
If n is the last subframe in which PMI is reported, the reported precoder is applied to a set of MPDCCH candidates for mapping between CRS port and MPDCCH DMRS port in subframe n+4 

Agreement
For precoder cycling, at least the granularity of 1 PRB in frequency domain is supported. 
· FFS: whether other granularities are supported or not.



RAN1 discussed CE mode A and B improvements for non-BL UEs, with the following agreements:
	R1-1905934	LS on ETWS/CMAS in connected mode narrowband	RAN2, Qualcomm

R1-1907618	Summary of CE mode A and B improvements for non-BL UEs	LG Electronics

Agreement
Table 7.2.4-1 of TS 36.213 is reused for the support of CSI-RS based CSI feedback for non-BL UEs in CE mode A.

Conclusion
Aperiodic CSI-RS is not supported for the non-BL UE operating in CE mode A in Rel-16

Agreement
Regarding the RAN2 LS in R1-1905934, send the following in reply LS to RAN2 
· It is feasible for a non-BL UE in CE in connected mode to monitor MPDCCH to receive ETWS indication and/or CMAS indication using Type 0 CSS in the same narrowband where unicast transmission can be received
· It is feasible for a non-BL UE in CE in connected mode to monitor USS and Type 0 CSS simultaneously in the same narrowband 
· Type 0 CSS is also supported in CE mode B
· FFS: Details of DCI format 
LS is endorsed in R1-1907637

Agreement
Type 0 CSS is supported in CE mode B
· FFS: Details of DCI format 

Agreement
Periodic CSI report mode 1-1 is supported for non-BL UE in CE mode A
· FFS: Details



RAN1 discussed use of LTE control channel region for DL transmission, with the following agreements:
	R1-1907611	Summary of Use of LTE Control Channel Region for DL Transmission	Nokia, Nokia Shanghai Bell

Agreement
Confirm the following working assumption with the addition of the FFS bullet for TDD special subframes
· For MPDCCH mapping, a fixed mapping in time is used. 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: further MPDCCH mapping for TDD special subframes

Working Assumption
For MPDCCH/PDSCH transmission in LTE control region, the special subframe usage is the same as Rel-13.



RAN1 discussed use of RSS for measurement improvements, with the following agreements:
	R1-1907071	Summary of the use of RSS for measurement improvements	Sony

Working Assumption
Restrict the RSS locations by reducing the number of possible RSS locations

Agreement
Down select and/or combine from the following in RAN1#98 for overhead reduction of the RSS time offset & RSS frequency location:
· Method 1: Reduce the number of possible RSS time offsets and RSS frequency locations
· Method 2: The RSS time offset & RSS frequency location is a function of Cell ID, i.e. no signaling bits required
· Method 3: The restricted RSS locations are dependent upon the Cell ID
· Method 4: The RSS time offset & RSS frequency location is carrier specific
· Method 5: The RSS frequency location of neighbor cells are within a frequency block relative to the RSS frequency location of the serving cell, e.g. the frequency block can be a narrowband
Other methods are not precluded

For further discussion
Introduce an indicator to indicate whether the RSS locations are from a restricted smaller set of possible RSS locations or from the full set of possible RSS locations for each neighbour cell. The exact signalling method is up to RAN2.

For further discussion
Study the impact of the UE assuming that the number of CRS ports is carrier specific.




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 (pending approval by RAN#84)


2.2	RAN2
2.2.1	Agreements
RAN2#105bis

To RAN2#105bis, 121 contributions were submitted (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 R2-1905262.

RAN2 discussed mobile-terminated (MT) early data transmission (EDT) jointly with NB-IoT, with the following agreements:
	RAN2#105bis agreements:


For both UP and CP solutions, an MT-EDT indication is needed in the S1 paging message to eNB. It is up to RAN3 to decide how such indication is provided to the eNB.
RAN2 assumes that MME initiates MT-EDT.
It is up to eNB to use MT-EDT based on e.g., UE capability.
RAN2 assumes that DL data information is needed from S-GW/SCEF to the MME to assist MME to initiate MT-EDT.
For the UP solution, the DL data are ciphered and sent over DTCH.
For both UP and CP solutions eNB sends MT EDT indication to the UE via paging.

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

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

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




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




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

The following are FFS:
· Whether a UE can have more than one parallel D-PUR configurations

· Ability of the UE to request (indicate) a time offset
· The range of values and limits of preconfigured D-PUR allocations.
· Whether mechanisms for a UE to reject a D-PUR configuration including by explicitly or implicitly releasing are needed.



RAN2 discussed quality report in Msg3 and connected mode, with the following agreements:
	RAN2#105bis agreements:
eLCID based solution is not supported.
A new LCID is used for eMTC pending approval in the main room.
IoT informs the main room regarding the pending agreement above and the alternatives, e.g. to use one of LCID values reserved for NB-IoT or sidelink.

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



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

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



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




RAN2 discussed connection to 5GC, with the following agreements: 
	RAN2#105bis agreements:
Support of eDRX in CM-IDLE and EDT:
Working assumption: Introduce a new IE “cp-EDT-5GC-r16” in SIB2-BR/SIB2-NB to indicate ng-eNB connected to 5GC supports CP-EDT optimization.
Rel-15 eMTC/NB-IoT EDT PRACH Configuration parameters can be commonly used for both EPC and 5GC.
Use critical extension for RRCEarlyDataRequest/RRCEarlyDataRequest-NB messages for CP-EDT eMTC/NB-IoT UEs connecting to 5GC.
Introduce 48-bit 5G S-TMSI in critical extension of RRCEarlyDataRequest /RRCEarlyDataRequest-NB messages.
For eMTC, in critical extension of RRCEarlyDataRequest message, add establishment cause of mo-Data.
For NB-IoT, in critical extension of RRCEarlyDataRequest-NB message, add establishment cause of mo-Data and mo-ExceptionData.
Working assumption: For eMTC/NB-IoT, delayTolerantAccess is not applicable for 5GC.

Update stage 2 spec to capture that idle mode eDRX feature is supported for eMTC and NB-IoT connected to 5GC.
For eMTC, hyperSFN in SIB1-BR is commonly used for both EPC and 5GC.
For NB-IoT, hyperSFN-LSB in MIB-NB and hyperSFN-MSB in SIB1-NB are commonly used for both EPC and 5GC.
For eMTC connected to 5GC, introduce a flag in SIB1-BR to indicate if idle mode eDRX is allowed in the cell.
Working assumption: No indication of support for idle mode eDRX is needed for NB-IoT connected to 5GC.
For eMTC and NB-IoT, systemInfoModification-eDRX is commonly used in paging messages for both EPC and 5GC.
Use 5G S-TMSI as input for Hash ID to calculate PH and PTW_start.

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





RAN2#106

To RAN2#106, 119 contributions were submitted (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 R2-1908188.

RAN2 discussed mobile-terminated (MT) early data transmission (EDT) jointly with NB-IoT, with the following agreements:
	RAN2#106 agreements:

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

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

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




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

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



RAN2 discussed transmission in preconfigured uplink resources (PUR) jointly with NB-IoT, with the following agreements:
	RAN2#106 agreements:
RRC response message needs to be supported by the UE and could be used in all cases.
For some cases L1 signalling is sufficient to acknowledge, i.e. RRC response message is not needed.
RAN2 assumes the L1 signalling for acknowledgement is sent only after the eNB determines there is no pending downlink data or signalling.
RAN2 assumes that the configuration for D-PUR provided by RRC signalling is not updated via L1 signalling and should check with RAN1 what parameters are planned to be (re)configured using DCI.

It is feasible to provide the UE with a UE-specific RNTI for D-PUR. Common or shared RNTI is also feasible.
The RNTI used for D-PUR is signalled together with other D-PUR configuration.

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



RAN2 discussed scheduling of multiple DL/UL transport blocks jointly with NB-IoT, with the following agreements:
	RAN2#106 agreements:
· [bookmark: _Hlk8949815]Multi-TB scheduling for Msg4 during EDT (and MT-EDT) is not considered in Rel-16.
· [bookmark: _Hlk8949846]For multi-TB scheduling, when HARQ ack bundling is configured, HARQ RTT timer is not started until the last TB has been received.
· FFS: For multi-TB scheduling for both LTE-M and NB-IoT, how to handle drx-InactivityTimer when HARQ Ack bundling is configured.
· UE capability for multiple TB is indicated separately for CE Mode A and CE mode B.
· UE capability for multiple TB is indicated separately for uplink and downlink.
· Wait for RAN1 before further discussion on multiple TB support for SC-PTM.




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




RAN2 discussed mobility enhancements, with the following agreements:
	RAN2#106 agreements:
Add num-DRX-CyclesRelaxed to RadioResourceConfigCommon for eMTC.
Capture the following in the corresponding running 36.331 CR: 
“numDRX-CyclesRelaxed: Maximum number of consecutive DRX cycles during which the UE can use WUS for synchronisation and skip serving cell measurements, see TS 36.213 [23]. Value n1 corresponds to 1 DRX cycle, value n2 corresponds to 2 DRX cycles and so on. The actual duration during which the UE can skip serving cell measurements is: Min (signalled value x paging cycle, 2.56s), where paging cycle is the value of defaultPagingCycle parameter provided in SystemInformationBlockType2.”
FFS if the value in Min() is 2.56sec.




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

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

Indication of supported CIoT features and other common aspects:
· RAN2 agrees to send a LS to SA2, CC: CT1,RAN3 
· ask how many slices NB-IoT/eMTC UEs can support simultaneously and whether S-NSSAI will be used by the ng-eNB in addition to the indications of the supported 5G CIoT optimisations for AMF selection.
· ask about applicability 5GC QoS frame work for NB-IoT/5GC 
· ask how QoS mapping is handled during mobility between NB-IoT and other RATs.

· NB-IoT UE AS forwards all CIoT feature support indications broadcast in the cell  to NAS as assistance info for CN type selection by NAS.
· eMTC UE AS forwards all CIoT feature support indications broadcast in the cell  to NAS as assistance info for CN type selection by NAS.
· For NB-IoT, CN Type is not used in RRCConnectionRelease-NB message as NAS based redirection between EPC and 5GC is used for CIoT. 
· eMTC re-uses the existing CN type in RRCConnectionRelease message
· For eMTC intra RAT connected mode mobility (for intra 5GC case), adopt R15 LTE connected to 5GC introduced changes for RRCConnectionReconfiguration (including Mobility Control Info) including SecurityConfigHO-v1530 -> intra5GC-r15 IE.
· For eMTC intra RAT connected mode mobility (for inter system mobility between EPC and 5GC), adopt R15 LTE connected to 5GC introduced MobilityFromEUTRACommand carrying RRCConnectionReconfiguration (including Mobility Control Info) including SecurityConfigHO-v1530 -> fivegc-ToEPC-r15 and epc-To5GC-r15 IEs.

Unified access control:
· For eMTC, re-use SIB25 and the procedure in subclause 5.3.16 of 36.331 as a baseline.

· Ask SA1:
· whether UAC needs to be supported for NB-IoT.
· whether a new UAC access category corresponding to mo-ExceptionData can be defined as one of the reserved standardised access categories in the range 9-31. 
· Whether up to 64 access categories need to be defined for support of UAC, given the currently supported establishment causes and necessity for operator defined categories and potential future extension 
· Whether access classes 0-9 (mapped to access identity 0) are applicable or not
· Whether barring for access identities 1, 2, 11 to 15, is common for all access categories or independently controlled for different access categories.

Other aspects:
· Use the same Enhanced Coverage authorisation mechanism of UEs connected to EPC to the NB-IoT/eMTC UEs connected to 5GC and no impacts on RAN2 specification are identified
· RRC Connection re-establishment for the control plane for NB-IoT connected to 5GC is supported, assuming feasibility is confirmed.
· Send a LS to SA3, SA2 CC: RAN3, CT1, CT4 
· Ask whether they can introduce RRC Connection re-establishment for the Control plane for NB-IoT connected to 5GC.
· Ask the feasibility that a truncated 5G S TMSI (e.g. 40 bits) needs to be defined.

R2-1908190	Draft LS on support for flow based QoS & slicing for NB-IoT & eMTC connected to 5GC	Qualcomm India Pvt Ltd	LS out	Rel-16	LTE_eMTC5-Core, NB_IOTenh3-Core	To:SA2	Cc:CT1, RAN3
R2-1908263	LS on UAC for NB-IoT	Huawei	LS out	Rel-16	NB_IOTenh3-Core, 5G_CIoT	To:SA1, CT1	Cc:SA2, RAN3
R2-1908264   LS on RRC Connection Re-Establishment for CP for NB-IoT connected to 5GC	Huawei	LS out	Rel-16	NB_IOTenh3-Core, 5G_CIoT	To:SA3, SA2	Cc:CT1, RAN3, CT4




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 (pending approval by RAN#84)
· Specify support for connection to 5GC including eDRX, EDT, etc.


2.3	RAN3
2.3.1	Agreements
RAN3#103bis

To RAN3#103bis, 37 contributions were submitted (agenda item 14 in Tdoc list). A WI work plan was provided and presented in R3-191746. After the meeting, a RAN3 agreement summary document was provided in R3-192079.

RAN3 discussed mobile-terminated (MT) early data transmission (EDT) jointly with NB-IoT, with no agreements.
RAN3 discussed connection to 5GC, with the following agreements:
	RAN3#103bis agreements:
CRs for MTC and NB-IoT Enhancements for LTE WIs:
· Common part: one CR with two WI codes
· Individual part: separate CR with corresponding WI code 
Send LS reply to SA2 to reflect the RAN3 impacts of UP C-IoT optimization and RRC_INACTIVE connected to 5GC solutions.

R3-192176  Reply LS on Completion of Study on Cellular IoT support and evolution for the 5G System LS out	Rel-16	FS_CIoT_5G 	To:SA2	Cc:RAN2, RAN




RAN3#104

To RAN3#104, 50 contributions were submitted (agenda item 14 in Tdoc list). After the meeting, a RAN3 agreement summary document was provided in R3-193151.

RAN3 discussed mobile-terminated (MT) early data transmission (EDT) jointly with NB-IoT, with the following agreements:
	RAN3#104 agreements:
Introduce the explicit EDT indicator in Paging message. BL CR endorsed in R3-193155.
Send LS reply to RAN2 to inform of RAN3 progress and open issues.

R3-193156  Reply LS on Mobile-terminated Early Data Transmission LS out	Rel-16	FS_CIoT_5G 	To:RAN2	Cc: SA2, CT1, CT4



RAN3 discussed connection to 5GC, with the following agreements: 
	RAN3#104 agreements:
Paging eDRX Information is needed in Paging message. 
eDRX for MTC is technically agreeable; R3-193158 to be endorsed as BL CR at the next meeting
Support of Enhanced Coverage restriction for MTC is technically agreeable; R3-193160 to be endorsed as BL CR at the next meeting
CR Handling and work split endorsed: proposition of BL CR management in R3-193161 with task for companies in slide 6.




2.3.2	Remaining Open issues
Specify network signalling support of the following improvements for BL/CE UEs:
· EDT for Data over NAS and UP solution (based on RAN2 and SA2 progress, UP solution for connection to 5GC may be later updated)
· Specify remaining signaling support for connection to 5GC including eDRX, Expected UE Behavior information, EDT, etc.


2.4	RAN4
2.4.1	Agreements
RAN4#90bis

To RAN4#90bis, 30 contributions were submitted (agenda item 7.12 in Tdoc list).

RAN4 discussed coexistence with NR, with the following agreement:
	· TR skeleton endorsed in R4-1904260
· TP for TR on frequency bands endorsed in R4-1905108
· eMTC cannot be operated in NR guard band
· Wording of such agreements in the TR can be further discussed



RAN4 discussed support of quality report in Msg3 and connected mode, with the following agreements (from the agreed WF in R4-1904806):
	· MPDCCH parameter for DL quality report in Msg3 is re-used from RLM, expect maximal repetition level and aggregation level.
· If the repetition number in DL quality information is larger than 1, the MPDCCH aggregation level is 24.
· If the repetition number in DL quality information equals to 1, wait for RAN1 decision to determine the maximal MPDCCH repetition level and aggregation level.
· RAN4 waits for further RAN1/RAN2 agreements for other work on DL channel quality report.



RAN4 discussed UE-group wake-up signal, with the following agreements (from the agreed WF in R4-1904806):
	· RAN4 shall wait for further RAN1 progress on release 16 WUS design work to decide whether release 15 WUS requirements are reusable. 



RAN4 discussed MPDCCH performance improvements, with the following agreements (from the agreed WF in R4-1904806):
	· It is possible to achieve significant MPDCCH BLER performance gain by using DMRS and CRS for MPDCCH demodulation.
· RAN4 shall evaluate the MPDCCH BLER performance based on RAN1 agreement on precoder options



RAN4 discussed transmission in preconfigured UL resources, with the following agreements (from the agreed WF in R4-1904806):
	· Serving cell RSRP change based TA validation
· The value(s) for the threshold(s) used for validating the TA are up to network implementation
· Following options can be considered:
· Option 1: Using relative RSRP change together with TA change or DL/UL timing change 
· Option 2: applying PUR only in normal coverage considering decreased RSRP accuracy in enhanced coverage.
· Option 3: using only relative RSRP change against signaled threshold(s) 
· RAN4 is to study how PUR transmissions are aligned with configured DRX/eDRX and its impact on the synchronization state to perform PUR transmission.



RAN4 discussed mobility enhancements, with the following agreements (from the agreed WF in R4-1904806):
	· RAN4 prioritizes the work on defining the measurement requirements for RSS based RSRP measurements for IDLE mode.
· Based on RSS based RSRP measurement performance gain, RAN4 to discuss whether RSS can be used for improving the CE level selection when multiple CE levels are configured in random access procedure.
· For relaxed serving cell monitoring
· The condition for enabling relaxed serving cell monitoring is directly re-used from NB-IoT.
· The relaxation factor for eMTC can be defined in the same way as NB-IoT by replacing DRX cycle length {1.28, 2.56, 5.12, 10.24} with {0.32, 0.64, 1.28, 2.56}.
· The same principle to derive the time period of T0 as in NB-IoT is reused where relaxed serving cell monitoring is not allowed.



RAN4 discussed use of RSS for measurement improvements, with the following agreement:
	· Agreed updated simulation assumptions for RSS-based RRM measurements in R4-1904808




RAN4#91

To RAN4#91, 30 contributions were submitted (agenda item 7.12 in Tdoc list).

RAN4 discussed coexistence with NR, with the following agreement:
	· TP for TR on general RF aspects endorsed in R4-1906627
· TP for TR on channel raster endorsed in R4-1907620
· TP for TR on mixed numerologies endorsed in R4-1907621
· WF agreed in R4-1907849



RAN4 discussed UE-group wake-up signal, with the following agreements (from the agreed WF in R4-1907733):
	· In release 16, release 15 WUS reception requirements apply for release 15 UE.
· RAN4 shall wait for further RAN1 progress related to WUS design and shall discuss whether it is possible to reuse the Rel-15 WUS reception requirements at RAN4#92 meeting.



RAN4 discussed MPDCCH performance improvements, with the following agreements (from the agreed WF in R4-1907733):
	· RAN4 shall wait for further RAN1 progress related to MPDCCH design (e.g. precoder options)
· RAN4 shall aim to agree on simulation assumptions based on further progress on MPDCCH design at RAN4#92 meeting conditioned on RAN1 progress.
· RAN4 shall then start evaluating the MPDCCH BLER performance based on the agreed simulation assumptions.



RAN4 discussed transmission in preconfigured UL resources, with the following agreements (from the agreed WF in R4-1907733):
	· When TA validation based on serving cell RSRP change method is configured:
· eNodeB determines and configures K RSRP threshold(s) to the UE, where K is 1 or 2.
· It is FFS whether relaxed serving cell monitoring shall not be allowed when the signaled relaxation factor N is ≥ X, where X > 1. The value of X is FFS. 
· PUR transmission:
· UE shall transmit in the PUR transmission opportunity using the obtained TA 
· If UE is synchronized towards the serving cell before PUR opportunity
· Otherwise, UE may postpone the transmission to the next intended PUR transmission opportunity according to higher layer request of the UE or network configuration after UE has obtained the synchronization towards the serving cell within Tsearch, or it may drop the transmission. 
· Tsearch =the time required for PSS/SSS acquisition in eDRX.  In DRX, Tsearch is the time required for performing tracking loop and exact duration is FFS.




RAN4 discussed mobility enhancements, with the following agreements (from the agreed WF in R4-1907733):
	· RSS based RSRP measurement yields better measurement performance compared to CRS based under certain side conditions
· The side conditions for the scenarios where RSS is to be used is FFS.
· RSS based RSRP measurement may be used for CE level selection when multiple CE levels are configured in RA. 
· RSS based RSRP measurement for neighbor cells are pending RAN1/RAN2 agreements on RSS configurations.
· Companies are encouraged to provide simulation results for:
· 2 Rx case
· 1, 2 and 3 samples averaging assuming a measurement period of 160, 320 and 480 ms.




RAN4 discussed support of quality report in Msg3 and connected mode, with the following agreements (from the agreed WF in R4-1907733):
	· RAN4 shall wait for further RAN1/RAN2 progress.




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

RAN1#97
105 contributions (for details see agenda item 6.2.1 in Tdoc list)

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

RAN2#106
119 contributions (for details see agenda items 12.1, 12.2.3 and 12.2.4 in Tdoc list)

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

RAN3#104
50 contributions (for details see agenda item 14 in Tdoc list)

RAN4#90bis
30 contributions (for details see agenda items 7.12 in Tdoc list)

RAN4#91
30 contributions (for details see agenda items 7.12 in Tdoc list)
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