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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:

2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
[bookmark: _Hlk18313323]RAN1-AH-1901 (January 2019)
· Support of asynchronous and synchronous NR-NR Dual Connectivity
Agreements:
· For Rel. 16 UEs and asynchronous NN-DC operation, where MCG has serving cells only in FR1 and the SCG has serving cells only in FR2, the uplink power control is performed independently across cell groups
· This is under the assumption that for NR Rel. 16, no joint power limit across FR1 and FR2 is defined by RAN4.
· RAN1 has not identified any use case to support the case where SCG is fully in FR1 and MCG is fully in FR2 for both synchronous & asynchronous NN-DC operation. At the same time, if supported, RAN1 has not identified other RAN1 specification impact other than the power control aspect listed below and UE capability 
· If supported, power control is performed independently across the two cell groups.
Sent an LS to RAN4 (cc RAN2) capturing the above in R1-1901402. 
· Efficient and low latency serving cell configuration/activation/setup
· No time allocated in the meeting – no agreements
· Cross-carrier scheduling with different numerologies on the scheduling and scheduled carriers
· No agreements, but minuting stating conclusions on further work
· Enhancements to single Tx switched uplink solution for EN-DC
Agreements:
· It is concluded that it is beneficial to specify enhancements to single Tx switched uplink solution for EN-DC over the existing single Tx switched uplink solution, e.g. via introducing a new reference HARQ configuration using NR/LTE Rel-15 or LTE eIMTA solution, etc.

RAN1#96 (Feb/Mar 2019)
· Support of asynchronous and synchronous NR-NR Dual Connectivity
· No agreements, but following proposal in email discussion:
Proposals:
· For Rel. 16 NR-DC with FR1+FR1 band combinations both the semi-static power sharing and dynamic power sharing operations are supported.
· FFS whether each power sharing operation is associated with the UE capability.
Email discussion till 3/15 – Kianoush (QC)

· Efficient and low latency serving cell configuration/activation/setup
· No agreements due to very limited time allocated, but R1-1903812 summarizes all the proposals and collects some companies views to them,
· Cross-carrier scheduling with different numerologies on the scheduling and scheduled carriers
Agreements:
· At least for the case of lower SCS PDCCH scheduling a higher SCS PDSCH the earliest possible starting point for the PDSCH is defined by the end of the PDCCH + 
·  >0. Detailed value(s) FFS
· FFS other factor(s) impacting 
· The limit of BDs/CCEs (per slot in the scheduling CC) for the scheduled CC is determined based on the numerology of the scheduling CC.
· Change the definition of NcellsDL, to “the number of configured DL-CCs whose scheduling cell is with active DL BWP having SCS configuration ” as in Section 10.1 of 38.213

· Enhancements to single Tx switched uplink solution for EN-DC
Agreements: 
For single tx switched UL in EN-DC with TDD PCell, the LTE PCell can be configured with DL-reference UL/DL config
· For DL HARQ timing, the DL-reference UL/DL configuration is applied
· Only LTE TDD Pattern 2, 4, 5 can be used as DL-reference
· For UL HARQ timing is the same as without reference configuration for PCell’s UL/DL configuration other than TDD pattern 0/6, 
· FFS: whether/how to support TDD pattern 0/6 for LTE PCell
· UE is not expected to transmit on the MCG and SCG simultaneously
· For type 2 UE (i.e., UE without dynamic power sharing capability):
· UE is allowed to transmit LTE PUSCH only in the UL subframes designated as UL in the DL-reference configuration
· For type 1 UE (i.e., UE with dynamic power sharing capability): 
· The UE should not assume that LTE PUSCH is only scheduled in the UL subframes associated configured by the DL-reference configuration
· The UE should not assume that NR PUSCH is only scheduled in the remaining UL subframes other than those configured by the DL-reference configuration
· If there is a collision, 
· In the UL subframes designated as UL in the DL-reference configuration, UE is expected to drop NR PUSCH
· In other UL subframes, UE behaviour to be expected to specified with details FFS
· E.g., drop LTE PUSCH, drop NR PUSCH, etc.
· FFS for the case of NR SRS & NR PRACH
· Note: the impact of switching time (if non-zero) will be further studied.
· Note: the above does not assume any restriction between gNB and eNB (e.g., tight coordination)
· FFS: whether/how to support HARQ-offset (similar as in SUO case 1 in EN-DC with LTE FDD PCell)

RAN1#96bis (April 2019)
· Support of asynchronous and synchronous NR-NR Dual Connectivity
· Marginal time allocation for the topic. No agreements. Companies are encouraged to check the alternatives listed in R1-1905839, and use them as the reference to provide further analysis. Revisit in RAN1#97

· Cross-carrier scheduling with different numerologies on the scheduling and scheduled carriers
Agreements:
· For case 1-1 scheduling (PDCCH in the beginning of the slot), when a lower SCS PDCCH schedules a higher SCS PDSCH:
· The  is determined a number of symbols based on PDCCH SCS counting from the end of the last symbol of the received PDCCH symbol to the beginning of the first symbol of the corresponding received PDSCH, quantized (using the granularity of PDSCH slot duration) to the next PDSCH slot boundary

Agreements:
Regarding PDSCH-to-HARQ-ACK minimum allowed timing under cross-carrier scheduling with different numerologies:
· Use the Rel-15 specification without changes 

Agreements:
Regarding PDCCH-to-PUSCH minimum allowed timing under cross-carrier scheduling with different numerologies:
· Use the Rel-15 specification without changes 

Conclusion:
· The PDCCH monitoring occasion determination is based on the numerology of scheduling cell in cross-carrier scheduling with different numerologies
· No spec change is intended

For the case of cross-carrier scheduling from lower SCS to higher SCS for PDSCH, companies are encouraged to provide sufficient details for the design alternative(s) for scheduling  – to finalize in RAN1#97.

Email discussion for the remaining details for CCS till next meeting – Karri (Nokia)

· Enhancements to single Tx switched uplink solution for EN-DC
Agreements:
For DL HARQ timing corresponding to the DL-reference UL/DL configuration used in single Tx in EN-DC with TDD Pcell, the following clarifications are agreed:
· For the LTE TDD PCell: use the PDSCH ACK timeline as in Table 10.1.3.1-1 in 36.213)
· For LTE DL CA, the SCell uses the same DL-reference UL/DL configuration as the PCell
· For the LTE FDD SCell: use the PDSCH ACK timeline defined for SCell as in case of LTE FDD-TDD CA with LTE TDD PCell (i.e. Table 10.1.3A-1 in 36.213)
· FFS
· For the LTE TDD SCell with different UL/DL configuration (as in SIB1) as the TDD PCell: use the PDSCH ACK timeline for SCell as in case of LTE FDD-TDD CA with LTE TDD PCell (i.e. Table 10.1.3A-1 in 36.213)
· For the LTE TDD SCell with the same UL/DL configuration (as in SIB1) as the TDD PCell: use the same PDSCH ACK timeline as the LTE TDD PCell (i.e. Table 10.1.3.1-1 in 36.213)

Agreements:
For single UL operation in EN-DC with LTE TDD PCell, and UE is configured with DL-reference UL/DL configuration,
· Support PUCCH formats 3/4/5, PUCCH fallback operation based on implicit resource indication is not supported.
· FFS PUCCH format and resource determination when the UE only receives DAI=1
· FFS whether or not there are any additional issues related to SPS
RAN1#97 (May 2019)
· Support of asynchronous and synchronous NR-NR Dual Connectivity
· No time allocation for the topic. No agreements. Feature lead summary on Tdocs submitted in R1-1907891

· Cross-carrier scheduling with different numerologies on the scheduling and scheduled carriers
Agreements:
· Delta-values for lower SCS PDCCH to higher SCS PDSCH case 1-1 scheduling 
· 15 kHz: 4 symbols
· 30 kHz: 4 symbols
· 60 kHz: 8 symbols
· Case 1-2: use the same delta as the case 1-1 scheduling
· With the quantization step
· Case 2:
· Use the same delta values as the case 1-1 scheduling INCLUDING the quantization step

Agreements:
· For the case of higher SCS PDCCH scheduling lower SCS PDSCH, for the scheduling timing, use the same definition as with lower SCS PDCCH scheduling higher SCS PDSCH scheduling, without quantization to the next PDSCH slot

Agreements:
· For high-SCS to low-SCS scheduling, the delta for 120 kHz SCS PDCCH: [12] symbols

Agreements:
· For the case of a lower SCS PDCCH scheduling a higher SCS PDSCH (or PUSCH), support using M DCIs in one slot for PDCCH to schedule M respective PDSCH (or PUSCH) transmissions in N slots for PDSCH (or PUSCH), where M<=N (for slot aggregation, M<N) following at least one of the following rules (potential down-selection can be done during Rel-16 UE feature discussion):
· Alt 1a: Define max number of unicast DCIs that the UE is expected to decode in each span of PDCCH symbols
· Alt 1b: Define an increased number of valid unicast DCIs per PDCCH monitoring occasions
· Alt 1c: based on Rel-15 FG 3-5/3-5b 
· Further discussion whether some additional clarification is needed or not  potential clarification can be discussed under UE features

Agreements:
· timeDurationForQCL threshold is determined based on the numerology of the scheduled cells.

Agreements:
When PDSCH and its scheduling PDCCH are in the different CCs, if the PDCCH-to-PDSCH delay < timeDurationForQCL or if the TCI information is absent from the DCI, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell
Conclusion:
If the number of valid unicast DCIs at the same monitoring occasions is increased in the UE feature discussion, further discuss whether/how to update the HARQ-ACK codebook and PUCCH resource determination.
Agreements:
· In Rel-16, support enabling HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group.
· Note: vs. per cell group in Rel-15

R1-1907914	Draft 38.300 CR on cross-carrier scheduling with different numerologies	Nokia
R1-1907943	LS on RRC parameters for Cross-carrier scheduling with different numerologies	Nokia

· Enhancements to single Tx switched uplink solution for EN-DC
· No agreements due to no time allocated for the topic
· Efficient and low latency serving cell configuration/activation/setup
· No agreements due to no time allocated for the topic
RAN1-98 (August 2019)
· Support of asynchronous and synchronous NR-NR Dual Connectivity
Agreements:
· Aim to reuse the existing CA power determination for uplink transmissions on CC(s) in a same CG. 

Agreements: Slide 3 of R1-1909864 is agreed:

· [Offline consensus] Considering the following two alternatives for semi-static power sharing with + 
· Alt.1: For the uplink transmission in MCG, the UE checks the semi-statically configured direction of the overlapping symbols of all serving cells of SCG, and vice versa.
· If such overlapping with UL transmission on the SCG is possible (i.e. collides with semi-static ‘UL’ and ‘flexible’ symbols on some CCs of SCG), UE limits its actual transmission power in MCG such that ; 
· Otherwise (i.e. collides with only semi-static ‘DL’ symbols on all CCs of SCG),  can be up to  and   can be up to   .
· Alt.1-1:   and   are configured by RRC signaling. 
· Alt.1-2:   and   are determined by RAN4 requirement. 
· Alt.2: For the uplink transmission in MCG and in SCG, UE limits its actual transmission power  to be up toand   to be up to 

· Enhancements to single Tx switched uplink solution for EN-DC
Agreements:
· Regarding the FFS part (in change marks) in the agreement from RAN1 #96bis:
For DL HARQ timing corresponding to the DL-reference UL/DL configuration used in single Tx in EN-DC with TDD Pcell, the following is agreed:
· For LTE DL CA, the SCell uses the same DL-reference UL/DL configuration as the PCell (already agreed in RAN1 #96bis)
· For the LTE TDD SCell with different UL/DL configuration (as in SIB1) as the TDD PCell: use the PDSCH ACK timeline for SCell as in case of LTE FDD-TDD CA with LTE TDD PCell (i.e. Table 10.1.3A-1 in 36.213)
· For the LTE TDD SCell with the same UL/DL configuration (as in SIB1) as the TDD PCell: use the same PDSCH ACK timeline as the LTE TDD PCell (i.e. Table 10.1.3.1-1 in 36.213)

· Support HARQ-offset for SUO case1 in EN-DC with LTE TDD PCell 
· Note: from UE perspective, it is expected that HARQ-offset value doesn’t violate the DL/UL configuration (in SIB1).
· For type 1 UE, the feature is optional. FFS for type 2 UE.

Agreements:
R15 specification on “DL HARQ timing for FDD Scell for LTE TDD-FDD CA with TDD Pcell, applied to FDD Pcell” (i.e., case1 HARQ timing in single UL), is applied to EN-DC UE capable of dual UL Tx in EN-DC with LTE FDD PCell to mitigate DL de-sensing due to Harmonics, at least including:
· UE behavior specified in 36.213 and 36.212
· FFS: all uplink subframes can be scheduled for LTE

Sent an LS to RAN2 notifying RAN2 on the above agreement in R1-1909880

Agreements:
When UE is configured with DL-reference config on the LTE PCell to support single UL in EN-DC with LTE TDD PCell, regarding the case of LTE PCell’s TDD pattern 0 & 6 (as configured in SIB1) 
· Not supported in R16.

Proposal below under email approval until September 5th:
For single UL operation in EN-DC with LTE TDD PCell, and UE is configured with DL-reference UL/DL configuration, if an explicit PUCCH format 1a/1b resource is configured, option 2; otherwise, option 1
· Option 1: Support only PUCCH formats 3/4/5 when DAI=1, i.e., PUCCH fallback operation is not supported.
· Default PUCCH resource corresponding ARI=00 is used when the UE only receives DAI=1 or SPS PDSCH.
· Option 2: Allocate an explicit PUCCH format 1a/1b resource for the fallback HARQ-ACK transmission corresponding to the PDCCH with DAI = 1 or SPS PDSCH.

· Efficient and low latency serving cell configuration/activation/setup

Conclusion:
Study further the following two options and aim to conclude in RAN1#98bis:
· Option 1:
· NW can send activation command MAC CE and also independently use existing signalling to trigger aperiodic/semi-persistent CSI-RS when sending the activation command  
· Request RAN4 to consider specifying additional (tighter) maximum allowed activation delay requirements for following case
· UE receives activation command MAC CE for Scell activation and also aperiodic/semi-persistent CSI-RS for the Scell ’at the same time’ as the activation command 
· FFS: ’at the same time’, i.e., exact timing between activation command and RS trigger
· FFS: if separate requirement based on specific RS configuration
· Option 2 - Support enhancement for triggering a specific CSI measurement/reporting configuration during MAC-CE based Scell activation
· CSI measurement/reporting is based on Rel-15/16 RS(s)
· FFS RS will be A-TRS, SP CSI-RS, aperiodic CSI-RS, SP TRS, etc.
· FFS between following candidates for enhanced triggering
· Implicit (i.e., Scell activation command reception implies specific RS is triggered like in LTE)
· Separate MAC CE linked to activation MAC CE
· Enhanced activation command MAC CE
· Other candidates not precluded
Note: companies (especially those interested in option 2) should bring ‘full proposals’ covering all design aspects for the next meeting.


Agreements:
· From RAN1 perspective, L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scells can be supported
· ‘dormancy-like’ => sparse/no PDCCH monitoring on activated Scell while maintaining CSI measurements/reporting 

Email discussion/approval of the proposal below until September 5th
· Study further following candidates for L1 based mechanism and aim to conclude at RAN1#98bis
· Option 1
· Introduce dedicated DCI on Pcell (or cell x) for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scell(s) (or Scell(s) other than cell x)
· For case when Scell is configured with multiple BWPs
· Alt1: DCI indicates the BWP to be used on the Scell (FFS 1 or 2 bits per Scell)
· Alt2: DCI indicates whether to monitor/not monitor PDCCH on current active BWP of the Scell (1 bit per Scell)
· For case when Scell is configured with 1 BWP
· DCI indicates whether to monitor/not monitor PDCCH on the Scell (1 bit per Scell)
· DCI is applicable for case when UE is not configured with CIF (i.e., no cross-carrier scheduling)
· FFS for cross-carrier scheduling case
· DCI details
· At least 15 DCI bits (i.e., 1 bit per Scell)
· Monitored in UESS along with other scheduling DCI
· No extra BDs for monitoring this DCI (so same size or size matched to one of DCI 0-0/0-1/1-0/1-1)
· Alt 1: DCI CRC scrambled with C-RNTI but some fields reserved in one of DCI 0-0/0-1/1-0/1-1, and other fields used for triggering the dormancy behavior
· Alt 2: DCI CRC scrambled by another RNTI (i.e., similar to SPS PDCCH release)
· Application delay
· <= BWP switching delay;
· The dedicated DCI is not expected to be used for data scheduling 

· Option 2
· Introduce new RRC signaling based on which the Bandwidth part indicator field in DCI of cell x is re-interpreted by the UE to indicate the BWP used for cell x and also cell(s) other than cell x 
· For case when UE is configured with 1 BWP on cell x or on cell(s) other than cell x 
· Rel15 behaviour is applied (i.e., no CA enhancement for this case)
· For case when UE is configured with multiple BWPs on cell x or on cell(s) other than cell x 
· RRC signalling for case when UE is not configured with cross-carrier scheduling
· Details FFS
· RRC signalling for case when UE is configured with cross-carrier scheduling
· Details FFS
· Grouping of multiple Scells/BWPs
· Details FFS
· Application delay
· <= BWP switching delay;
· Option 3
· Introduce new RRC signaling for per-BWP configuration of cross-carrier vs. self scheduling and use the CIF/BWP indicator fields for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scells. 
· For case when UE not configured with cross-carrier scheduling/CIF
· Rel15 behaviour is applied (i.e., no CA enhancement for this case)
· For case when UE is configured with 1 BWP on scheduled cells other than Pcell 
· Rel15 behaviour is applied (i.e., no CA enhancement for this case)
· Application delay
· <= BWP switching delay;


· Cross-carrier scheduling with different numerologies on the scheduling and scheduled carriers
· All stage 2 agreements in place
· Draft 38.300 CR circulated. No further stage 2 level discussion needed
· Draft CR on 38.214 circulated
· Email discussion on remaining issues raised in RAN1#98 until September 20

· Other
· No agreement on whether Rel-15 synchronous dual connectivity requires SFN sync. LS sent to RAN and RAN2 (R1-1909882)
· No agreement on support for cross-carrier triggering of A-CSI-RS with mixed numerology carriers.
2.1.2	Remaining Open issues
· Support of asynchronous and synchronous NR-NR Dual Connectivity
· Uplink power sharing between the cell groups
· Enhancements to single Tx switched uplink solution for EN-DC
· Potential PRACH enhancement?
· NR SRS transmission in LTE UL subframe?
· Supporting DL/UL CA
· Dual Tx uplink operation with TDD pattern, whether the FD-LTE uplink is always restricted to be parallel to the TD-NR uplink, or if the LTE uplink data can be scheduled on any uplink slot
· Possibility of reusing existing R15 RRC signaling to configure DL-ref DL/UL configuration for dual Tx UE, and whether to support potential utilization of all UL slots for LTE UL data for such UE "
· Efficient and low latency serving cell configuration/activation/setup
· Support for triggering a specific CSI measurement/reporting configuration during MAC-CE based SCell activation
· Details of the L1-based mechanism
· Cross-carrier scheduling with different numerologies on the scheduling and scheduled carriers
· All stage 2 agreements in place
· Draft 38.300 CR circulated, but discussed
· Draft CR on 38.214 circulated with some feedback provided
· Other CRs to be provided after RAN1#98bis in October

2.2	RAN2
2.2.1	Agreements
RAN2#105 (Feb/Mar 2019):
· Early Measurement reporting:
Agreements:
For IDLE/INACTIVE:
· Rel-16 early measurement configuration may contain both NR and LTE configuration, only NR configuration or only LTE configuration, to support various MR-DC and CA scenario. FFS on details.  IDLE mode and INACTIVE mode details will be discussed separately
· NR early measurement configuration should include NR specific measurement parameters configurations.
· Available beam and cell level measurement results can be included in early measurement reporting if configured. 
· Two email discussions to be held to progress the work on early measurement reporting:

· [105#53][NR/eCA-DC] – Signaling  (Ericsson) 
· Discuss signalling for measurement reporting and identify options for:
· When availability of measurements is indicated
· When measurement results are provided
· Deadline: Thursday 28/03/2019

· [105#54][NR/eCA-DC] – Measurement configuration (Qualcomm) 
· Details of measurement configurations and measurement reporting 
· Deadline: Thursday 28/03/2019

Agreements:
· The configured SCells (MCG and SCG) can be configured in deactivated or activated state by RRC upon addition or after a handover.  Timing requirements are up to RAN4.  FFS if this applies to resume.   
· SCG Configuration in RRCResume message can be considered 
· Sent an LS to RAN4 on RAN2 agreements and ask RAN4 to take the agreements into consideration and let us know if there are any concerns. LS endorsed in R2-1902734

· Fast MCG link Recovery:

Agreements:
· MCG failure can be indicated to the network via the SCG. FFS if via SCells. 
· FFS how the failure is indicated, which SRBs, and which failure case the fast MCG failure recovery.  
· We will aim to have a unified solution for the failure cases that we want to address.
· An email discussion to be held to progress the work on fast MCG recovery:
· [105#55][NR/eCA-DC] – MCG failure (Vivo) 
· Summarize the different options for 1) Failure indication message, 2) SRBs to use and 3) which failure cases to address 
· Deadline: Thursday 28/03/2019

RAN2#105bis (Apr 2019):
· Running CRs:

· The following running CRs were endorsed:
· 37.340: R2-1905430
· 38.300: R2-1904474	

· Early Measurement reporting:
Agreements:
· For NR IDLE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is setup will be supported.
· For both LTE and NR, sending full idle mode measurements before security activation shall not be allowed. FFS if some measurement information (detail TBD) related to idle mode measurements can be sent before security activation.
· SMC and SMC complete messages will not be modified to enable the signalling of early measurements.
· For both LTE and NR, RAN2 confirm that current specification allow that UEInformationRequest (or equivalent message to be specified in NR) can be sent by the network immediate after Security Mode Command without network having to wait for  Security Mode Complete (i.e. similar to sending of Reconfiguration after SMC)
· For NR INACTIVE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is resumed will be supported.
· Sending early measurement report is network controlled.
· For NR INACTIVE, the network can request early measurement report in RRCResume.
· For NR INACTIVE, early measurement reporting can be sent in RRCResumeComplete.
FFS Whether above two bullets should be applied to LTE RRCConnectionResume and RRCConnectionResumeComplete message.
· NR early measurements can be configured in both NR RRCRelease message and NR system information. FFS: Whether there are differences in the configuration that can be provided by RRCRelease and SI.
· Introduce some indication about the cell's early measurement support in NR system information.
· To control the duration of UE performing both IDLE and INACTIVE measurements, a single validity timer (similar to measIdleDuration in LTE euCA) is mandatory indicated only in NR RRCRelease message, i.e. not included in NR SIB.
· For both IDLE and INACTIVE early measurements, the following IEs can be optionally configured per NR frequency in both NR RRCRelease message and NR SIB:
· A list of frequencies and optionally cells (similar to measCellList in LTE euCA) the UE is required to perform early measurements. 
· A cell quality threshold (similar to qualityThreshold in LTE euCA) the UE is required to report the measurement results only for the cells which met the configured thresholds.
FFS: A validity Area (similar to validityArea in LTE euCA) to indicate the list of cells within which UE is required to perform early measurements. If the UE reselects to a cell outside this list, the early measurements are no longer required (same as timer expiry).
If it is absent, the UE will not have area limitation of early measurements. 
· For SSB based measurements:
· For both IDLE and INACTIVE early measurements, SSB frequencies to be measured can be located out of sync raster
· For both IDLE and INACTIVE early measurements, RSRP and RSRQ can be configured as cell and beam measurement quantity. 
· For both IDLE and INACTIVE early measurements, the configuration parameters provided per SSB frequency follow the same principles as those provided in SIB2/4 for the purposes of Idle/Inactive mobility. (Details differences can be discussed at stage 3 level)
· As LTE euCA, cell / beam SINR is not introduced as measurement quantity in NR early measurement configuration in Rel-16.
· For SSB based beam level measurement configurations:
· The UE is required to report the beam with the highest measurement quantity
FFS: Whether additional beams can be reported.
· For both IDLE and INACTIVE early measurements, the UE can be configured with one of the 3 beam reporting types
· No beam reporting; 
· Only beam identifier 
· Both beam identifier and quantity 
FFS: Whether to support CSI-RS based NR early measurements
· LTE UE in IDLE mode, IDLE with suspended, and INACTIVE can be configured with NR early measurements to support fast setup of (NG)EN-DC (i.e. euCA is extended to support NR measurements). Details are FFS

· Fast MCG link Recovery:
Agreements:
· MCG fast recovery targets all MRDC architecture options
· When MCG failure occurs, UE follows SCG failure-like procedure:
· UE does not trigger RRC connection re-establishment. 
· UE triggers an MCG failure procedure in which a failure information message is transmitted to the network via SCG.
· MCG fast recovery targets the following use cases MCG leg RLF
FFS: Other uses cases. Can consider in future whether the mechanism can be also be applied in the case of other MCG failures. 
· MCG fast recovery can only be triggered after AS security has been activated and the SRB2 and at least one DRB have been setup 
· MCG failure indication should include:
· Available measurement results of MCG
· MCG link failure cause
· Available measurement results of SCG
· Available measurement results of non-serving cells
· For MCG failure indication, new RRC message in introduced, e.g. MCGFailureInformation.
· SCG leg of the split SRB1 can be used for MCG fast recovery. 
FFS: If configured, SRB3 can be used for MCG fast recovery. Priority is to complete the solution based on split SRB1
· New SRB is not introduced for MCG fast recovery.

RAN2#106 (May 2019):
· Running CRs:
The following running CRs were endorsed:
· 37.340: R2-1905433
· 36.300: R2-1905982
· 38.300: R2-1908394
· 36.331: R2-1905985
· 38.331: R2-1905984

· Early Measurement reporting:
Agreements:
· RAN2 confirms that for both LTE and NR, sending cell RSRP/RSRQ of idle mode measurements before security activation shall not be allowed.
· RAN2 confirms that for both LTE and NR, sending cell PCI(s) with good quality and associated frequency of idle mode measurements before security activation shall not be allowed.
· How the UE applies filtering of beam measurements as part of early measurement reporting is left to UE implementation (Up to RAN4 to specify performance requirements for early measurement reporting)
· The UE can report more than one beam measurement. Network can configure whether it wants to receive more than just the best beam
FFS whether the network can configure max number of beams and a threshold above which beams are reported
· The early measurement configuration can be different between that in RRCRelease and in SIB. If the UE receives the early measurement configuration from RRCRelease, this overrides the early measurement configuration provided in SIB (if any).
FFS: Whether some other measurement related configuration in SI (e.g. smtc) outside of the early measurement configuration can still be used.
· A single early measurement configuration is provided in SI for idle and inactive
FFS: Whether the early measurement configuration can be kept when the UE receives the Release (to Inactive to Idle) in response to Resume Request.
· L3 filtering is not applied to early measurement reporting
· The UE performs the idle measurement for the frequencies in configured frequency list only when the UE support CA or MR-DC between the frequency and the serving frequency.
· FFS Whether the network can provide information on support of CA/DC between frequencies to assist the UE to determine which frequencies to provide measurement for.
· If UE reselects to a cell that does not support early measurements (as indicated by absence of an indicator in SI), the validity timer keeps running, but the UE is not required to performs measurements while camped on that cell (same as LTE euCA)
· Three email discussions to be held to progress the work on early measurement reporting:
· [106#35][NR/DCCA] Validity area (Vivo)		
· Whether it is needed or not
· What is the content of the validity area
· If configured, how does it affect UE idle measurement performing behaviour
· What happens if the UE reselects to a cell that is not part of the validity area (for any of the configured frequencies/cells) while measIdleDuration is running
· What happens if the UE reselects back to a cell that is part of the validity area while measIdleDuration is running
· Intended outcome: Report to next meeting
· Deadline:  Thursday 2019-08-08

· [106#36][NR/DCCA] Measurement and reporting configuration (Qualcomm)
· What SIB(s) are used for idle mode meas configuration
· If CSI-RS configuration is needed or not
· Whether the network can configure max number of beams and a threshold above which beams are reported
· Whether some other measurement related configuration in SI (e.g. smtc) outside of the early measurement configuration can still be used.
· Whether the network can provide information on support of CA/DC between frequencies to assist the UE to determine which frequencies to provide measurement for.
· How to prevent outdated measurement reporting
· Any other scenarios where the UE removes/releases idle measurement configurations and/or results
· Intended outcome: Report to next meeting
· Deadline:  Thursday 2019-08-08

· [106#37][NR/DCCA] UE behaviour regarding idle measurement configurations and measurement results (Ericsson)		
· during state transitions, inter-RAT cell re-selection, etc, while measIdleDuration is running
· 2 step resume/release
· Inter-RAT cell re-selection
· RRC rejection
· autonomous transition to IDLE mode (e.g. reception of CN paging while in INACTIVE)
· successful transition to CONNECTED mode
· transition to IDLE/INACTIVE mode
· when measIdleDuration expires or stops
· clarifications regarding when the UE starts/stops/suspends/resumes idle measurements
· Intended outcome: Report to next meeting
· Deadline:  Thursday 2019-08-08

· Efficient and low latency configuration signaling:
Agreements:
· SCell dormant state like LTE euCA will not be introduced in NR. 
· ‘dormancy’ behaviour will be studied as a solution for fast return to SCell utilisation for data transfer. The 'dormancy' behaviour implies that the UE stops monitoring PDCCH but continues other activities such as CSI measurements, AGC and beam management. RAN1/4 input required on feasibility and benefit.
· Temporary RS resources at SCell activation will be studied as a solution for fast SCell activation. RAN1/4 input required on feasibility and benefit.
· Sent an LS to RAN1/4 to request input for the dormancy behaviour and the denser RS approach (R2-1908483)
· An email discussion to be held to progress the work on SCG and MCG SCell configuration:
· [106#38][NR/DCCA] SCG and MCG SCell Configuration with RRC Resume (Ericsson)
· Progress the discussion of maintaining SCG and MCG SCell Configuration in RRC Resume and providing an SCG and MCG SCell configuration in RRC Resume for both LTE and NR. The discussion should aim to understand potential benefits.
· Intended outcome: Report to next meeting
· Deadline:  Thursday 2019-08-08

· Fast MCG link Recovery:
Agreements:
· Fast MCG recovery is not supported in case (intra and inter-RAT) handover failure
· Fast MCG recovery is not supported in case of integrity check failure
· Fast MCG recovery is not supported in case of RRC connection reconfiguration failure
· FFS Whether a guard timer is needed for the MCG failure indication message
· Once the MCG failure indication is triggered, the UE shall:
· transmit the MCG failure indication;
· suspend MCG transmission for all SRBs and DRBs;
· reset MCG-MAC;
· maintain the current measurement configurations from both the MN and the SN, and continue measurements based on configuration from the MN and the SN if possible.
FFS whether switch the primaryPath to SCG is needed
· If SCG failure is detected while MCG is suspended then initiate RRC re-establishment procedure 
· Upon receiving the MCG failure indication, the MN sends reconfiguration with sync or RRC Release to the UE via SRB1.
· Upon reception of reconfig with sync the UE resumes MCG transmission if suspended

RAN2#107 (August 2019):
· Running CRs:
The following running CRs were endorsed:
· 37.340: R2-1909192
· 36.300: R2-1910240
· 38.300: R2-1910241
· 36.331: R2-1911764
· 38.331: R2-1911763
Email discussions to be held to update the running CRs:
· [107#14][NR/DCCA] Stage 2 running CR (Ericsson/Vivo)
· Intended outcome: Endorsed running CR
· Deadline:  Thursday 2019-09-12
· [107#33][NR/DCCA] Stage 38.331 running CR (Ericsson)
· Intended outcome: Running CR submitted to next meeting
· Deadline:  Thursday 2019-10-03
· [107#34][NR/DCCA] Stage 36.331 running CR (Ericsson)
· Intended outcome: Running CR submitted to next meeting
· Deadline:  Thursday 2019-10-03

· Early Measurement reporting:
Agreements:
· For per-frequency SSB measurement configuration reuse the IE structure that is currently used in SIBs for cell reselection purposes.
· The legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24 are reused for NR early measurements performed in frequencies which are candidates of cell selection/reselection, i.e. not introduce new measurement configurations in NR/LTE SIB for these SSBs.
· Same as LTE euCA, NR frequency list (not the SSB measurement configuration) can be different between RRC release and SIB. The frequency list, if provided, in RRC release message overrides the one provided in SIB.
· For per frequency SSB measurement configuration for purpose of only early measurements, it can be included in both RRC release message and SIB. If provided in RRC release message, it overrides the one provided in SIB in the cell where the RRC Release message is received. 
FFS How UE manages the situation when an SSB measurement configuration for a given frequency is provided in SIB of the current cell and was also provided RRC Release (in an earlier cell).
· As in LTE euCA, the indication whether to report RSRP, RSRQ or both can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.
· Similar to LTE euCA, the indication of beam reporting type (i.e. whether to, not report beam results, report only the beam index, or report both beam index and results) can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.
· NR early measurement configuration is included in a new NR SIB.
· NR early measurement configuration is included in LTE SIB5 (i.e. the SIB including LTE early measurement configurations) 
· It is not necessary to specify CSI-RS based early measurements for the case of SCell with SSB in Rel-16.
· It is not necessary to specify CSI-RS based early measurements for the case of SCell without SSB in Rel-16.
· In NR early measurement configuration, the UE can be configured with maximum number for beam reporting and only beams above configured threshold for cell quality derivation are required to be reported (as NR CONNECTED measurements). 
· Do not support the network provide information on network’s support of CA/DC between frequencies to assist the UE to determine which frequencies to provide NR early measurement in Rel-16.
· Do not support a mechanism to prevent outdated early measurement reporting in Rel-16.
· Upon the reception of the RRCSetup message in response to RRCSetupRequest or RRCResumeRequest (while T331 is running), the UE stops T331, and deletes the dedicated idle mode measurement configuration, if any.
· Upon the reception of the RRCReject message in response to RRCSetupRequest or RRCResumeRequest (while T331 is running), the UE keeps performing the idle mode measurements.
· During a 2-step resume (i.e. RRCRelease in response to RRCResumeRequest), the network can release or reconfigure the idle mode measurements.
FFS whether this is delta or complete replace
· Upon the expiry of T331 while in IDLE or INACTIVE mode, the UE deletes the dedicated idle mode measurement configuration, if any.
· The UE deletes the early measurement results after it has successfully reported them to the network (i.e. in UEInformationResponse or RRCResumeComplete).
· An email discussion to be held to progress the remaining work on early measurements:
·  [107#35][NR] Remaining aspects of early measurement configuration (Vivo)
	-To at least address the FFS points and the validity area
	-Intended outcome: Report to next meeting
	-Deadline:  Thursday 2019-10-03 

· Efficient and low latency configuration signaling:
Agreements:
· The LTE RRCConnectionResume message (Inactive to Connected) can contain the MCG SCell configuration and the associated UE behaviour in handling the SCell configuration is the same as in the Rel-15 RRC connection reconfiguration procedure. 
· In NR and LTE Rel-16, the UE maintains the MCG SCell configuration upon the initiation of the resume procedure.
· The RRC(Connection)Resume message contains an indication to restore/resume the MCG SCells (noting that behaviour in legacy eNBs that don't support this feature needs to be considered).
· The (LTE and NR) RRC(Connection)Resume (Inactive to Connected) message can contain the SCG configuration and the associated UE behaviour in handling the SCG configuration is the same as in the Rel-15 RRC (connection) reconfiguration procedure.
· In NR and LTE Rel-16, the UE maintains the SCG configuration upon the initiation of the resume procedure.
· The RRC(Connection)Resume message contains an indication to restore/resume the SCG (noting that behaviour in legacy e/gNBs that don't support this feature needs to be considered).
· An email discussion to be held to progress the work on SCell/SCG Resume:
· [107#32][NR/DCCA] MCG SCell/SCG resume (Interdigital)
•	Possible enhancements to blind resume of MCG SCell and/or SCG (e.g. conditional restore of stored configuration on resume)
•	SCell activation at resume
•	Resume at SN
•	Suspended SCG (while in Connected mode)
-	The rapporteur can also add other items (keeping the total number limited)
Intended outcome: Report to next meeting
Deadline:  Thursday 2019-10-03

· Fast MCG recovery:
Agreements:
· Upon sending a MCG failure indication, UE starts a timer.  
· Upon resumption of MCG, UE stops the timer. 
· Upon expiry of the timer, UE initiates RRC connection re-establishment procedure.
· Network can configure the timer value (no infinite value)
· If a UE is configured with split SRB1 with PDCP duplication, there is no need to switch the primaryPath upon detection of MCG failure since MCG failure indication will be transmitted via SCG RLC bearer of split SRB1.
· If PDCP duplication is not activated, upon detection of MCG failure the primaryPath for split SRB1 is implicitly reconfigured to the SCG. The UE expects the network to explicitly reconfigure the primaryPath back to MCG in the MCG recovery or in a Re-establishment
· SRB3, if configured, can be used for MCG fast recovery. 
· For MCG fast recovery via SRB3, MCG Failure Information message in UL (same message as for SRB1 case) is encapsulated by the UE into an SN RRC message.
· For MCG fast recovery via SRB3, the MN response message in DL (either a reconfiguration with sync or release message) is encapsulated by the SN in an SN RRC message.
   FFS Transmission of the complete message
· An email discussion to be held to progress the work on MCG Fast recovery:
· [107#31][NR/DCCA] MCG fast recovery (Ericsson)
•	Other recovery mechanisms:
	o	(PCell) Recovery via SCell
	o	Other means?
•	Issue of outstanding SRB1 PDCP packets upon MCG fast recovery
•	Any other issues related to NW control, configurations, etc.
-	The rapporteur can also add other items (keeping the total number limited)

	Intended outcome: Report to next meeting
	Deadline:  Thursday 2019-10-03

2.2.2	Remaining Open issues
· [bookmark: _Hlk516787901]Support of asynchronous and synchronous NR-NR Dual Connectivity
· Waiting progress from RAN1
· Early Measurement reporting
· Main agreements have been made, further details on some aspects remain to be discussed, such as: 
· How to handle idle mode measurement configurations and results during state transitions, cell re-selection (intra-RAT/inter-RAT), and autonomous transition to RRC_IDLE.
· Whether validity area is needed, and if so what to be included in it. 
· Efficient and low latency serving cell configuration/activation/setup
· SCell activation/utilization
· Enhancements to blind MCG SCell /SCG restoration/reconfiguration
· Fast recovery
· Main agreements have been made, further details on some aspects remain to be discussed.
· Cross-carrier scheduling with different numerologies on the scheduling and scheduled carriers 

2.3	RAN3
2.3.1	Agreements
RAN3#103 (Feb/Mar 2019)
There were only high-level discussions and no agreements yet.
RAN3#103bis (Apr 2019)
No TUs allocated.
RAN3#104 (May 2019):
No TUs allocated.
RAN3#105 (August 2019):
No TUs allocated.
2.3.2	Remaining Open issues
· [bookmark: _Hlk18482921]Efficient and low latency serving cell configuration/activation/setup
· Fast recovery
2.4	RAN4
2.4.1	Agreements
RAN4#90 (Feb/Mar 2019)
No TUs allocated.
RAN4#90bis (Apr 2019)
No TUs allocated.
RAN4#91 (May 2019):
No TUs allocated.
RAN4#92 (August 2019):
A WF was agreed in R4-1909997.
· Early Measurement reporting:
Agreements:
· RAN4 defines measurement requirements for UE early measurement in IDLE and INACTIVE
· RAN4 defines UE requirements for NR Inter-RAT for early measurements
· RAN4 defines UE requirements for LTE Inter-RAT for early measurements
· The supported measurement quantities for early measurements are RSRP and RSRQ
· RAN4 defines measurement accuracy for early measurement reporting
· RAN4 defines measurement period for measurements for early reporting
· RAN4 captures requirements for early reporting based on SIB configuration
· In NR, supporting IDLE/INACTIVE mode CA measurement should not extend the measurement capability defined in Rel-15
· Discuss the definition and restriction on carriers for early measurement reporting.
· Discuss if the LTE way of using search thresholds for limiting the UE measurements for idle mode measurements for reporting.
· Analyze the necessary changes and proposed requirements

· Efficient and low latency serving cell configuration/activation/setup
Agreements:
Direct NR SCell activation:
· RAN4 defines delay requirements for directly activated configured SCell.
· RAN4 defines interruption requirements for directly activated configured SCell.
· At least as a starting point, time lines for direct NR SCell activation can be based on adapted time lines of corresponding E-UTRA requirements, where one adaptation is that additional time for CSI measurement and reporting is added.
· Provide input to RAN4#92bis on whether interruption window is to be adapted in NR requirements.
· Provide input to RAN4#92bis on values for parameters in the direct NR SCell activation time line.
· Provide analysis on necessary changes and proposed requirements

SCell activation delay: 
· Two reply LSs were agreed as response to LSs received from RAN1 and RAN2:
· On maximum allowed SCell activation delay for Rel16 CA (R4-1909995) 
· On NR fast SCell activation (R4-1910574)
2.4.2	Remaining Open issues
· Support of asynchronous and synchronous NR-NR Dual Connectivity
· Waiting progress from RAN1
· RRM requirements (core and performance) and test cases for early Measurement reporting
· Efficient and low latency serving cell configuration/activation/setup
· Fast recovery
· Cross-carrier scheduling with different numerologies on the scheduling and scheduled carriers 
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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