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[bookmark: _Toc22801762]Introduction
[bookmark: _Hlk510705081]This document collects the RAN1 agremeents taken during the work item up until RAN1#99.
[bookmark: _Toc22801763]Discussion
[bookmark: _Toc22801764]Power control for dual connectivity
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. 
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) – email discussion did not provide an agreement, but collected PC schemes for further discussion in the next meeting.

RAN1#96bis (April 2019)
· Support of asynchronous and synchronous NR-NR Dual Connectivity
· 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

RAN1#97 (May 2019)
· Support of asynchronous and synchronous NR-NR Dual Connectivity
· No agreements. Feature lead summary on Tdocs submitted in R1-1907891

RAN1-98 (August 2019)
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 

RAN1-98bis (October 2019)
Agreements:
· Adopt Alt.1-2 and Alt.2 for semi-static power sharing for NR-NR DC.
· Alt.1-2 is only subject to configured maximum transmission power defined by RAN4 
· Configuration between Alt.1-2 and Alt.2 is supported.
· FFS: add more clarification
· FFS: applied for synchronous DC only or applied for both synchronous and asynchronous DC (which may be the same or different for Alt.1-2 and Alt. 2)    
Agreements:
· For semi-static power sharing for NR-NR DC, to down-select during this week:
· Alt 1: no PHR is reported in a CG for the other CG
· Alt 2: Virtual PHR for active CCs of another CG
(The above change is the update on Wed.)
Agreements:
For dynamic power sharing for NR-NR DC (if supported), to down-select during this week:
· Alt 1: When PHR for a CG is reported in another CG, reusing Rel-15 EN-DC framework to determine the PHR (actual/virtual) for active CCs of in the CG
· Alt 2: Virtual PHR for active CCs of another CG
· Alt 3: no PHR is reported in a CG for the other CG
· (The above change is the update on Wed.)

Agreements:
· 
Support dynamic power sharing 
· If there is no overlapping transmission, maximum power on CG i is determined by RAN4 spec without considering P_CG_i.
· If there is overlapping transmission, maximum power on CG i is limited to P_CG_i.
· Note: “look-ahead” operation is included as a UE capability below
· In case of power limitation, MCG is prioritized over SCG and reuse CA rule within each CG 
· Optional UE capability to indicate the support of dynamic power sharing operation 
· Separate optional UE capability to indicate the support of ’look-ahead’ operation on condition that UE indicates support of dynamic power sharing operation. 

RAN1-99 (November 2019)
Agreements:
· Alt.2 of semi-static power sharing can be configured for both synchronous and asynchronous NR-DC scenarios. 
Conclusion:
· At least from UE power sharing perspective, the cases where one or both CGs have CC[s] over FR1 and FR2 are supported in Rel.16 NR-DC

Agreements:
· Support per FR configuration of parameter NR-DC-PC-mode for NR-DC 

Agreements:
· Alt.1-2 of semi-static power sharing can be configured for synchronous DC scenario only. 
· It is up to UE to determine whether the overlapping with UL transmission on the SCG is possible, if/when factors other than the TDD UL-DL configurations of the serving cells in the SCG (e.g., timing difference, drift) need to be taken into account.

Agreements:
Offline consensus #2 in R1-1913407 is agreed. 
[Offline consensus #2]: Make the following modification to the previous agreement:  
	· Alt.1: For the uplink transmission occasion 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 for any ongoing uplink transmission(s) withand 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. 



Agreements:
· Regarding whether semi-static power sharing or dynamic power sharing is explicitly configured by RRC signalling. 
· parameter NR-DC-PC-mode is extended to include dynamic power sharing configuration. 

Agreements:
For NR-NR DC, w.r.t. handling deprioritized uplink transmission
· left for UE implementation to determine scaling down or dropping

Agreements:
· For NR-DC dynamic power sharing, to compute the transmit power for SCG UL transmission starting at time T0,
· UE checks for PDCCH(s) received before time T0-T_offset that trigger an overlapping MCG UL transmission, and 
· If such PDCCH(s) are detected, UE sets it’s transmit power in SCG (pwr_SCG) such that pwr_SCG <= min{PSCG, Ptotal – MCG tx power} where ‘MCG tx power’ is the actual transmission power of MCG
· Otherwise, pwr_SCG <= Ptotal;  
· UE does not expect to be scheduled by PDCCH(s) received on MCG after T0-[T_offset] that trigger(s) MCG UL transmission(s) that overlaps with the SCG transmission.  
· (working assumption) No new RRC signaling is introduced for T_offset: 
· Alt.1: T_offset <= T_proc,2
· Alt.2: T_offset <= 2*T_proc,2
· Alt.3: T_offset reasonbly larger than Alt 1. & Alt 2 but <=4ms
· To be addressed in the CR stage

[bookmark: _Toc22801765]Enhancements to single Tx switched uplink solution for EN-DC
RAN1-AH-1901 (January 2019)
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)
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)
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)
· No agreements.

RAN1-98 (August 2019)
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.
Email discussion was inconclusive, to be continued in the next meeting

RAN1-98bis (October 2019)
Agreements:
For single UL operation in EN-DC with LTE TDD PCell, and UE is configured with DL-reference UL/DL configuration, Using only PUCCH formats 3/4/5.
· A default PUCCH format 3 resource is used when the UE only receives PDCCH with DAI=1 and/or SPS PDSCH.
· The default one is corresponding to ARI=00
· Note: the existing multiplexing rule for HARQ-ACK, SR, and CSI onto PUCCH format 3 remains unchanged
· No PUCCH resources are reserved for SPS PDSCH for the UE

Agreements:
If a UE is configured with Case1 HARQ timing in EN-DC, with LTE TDD Pcell and (as a working assumption) with LTE FDD PCell, UE’s PRACH resource configurations are not limited to the UL subframes given by the DL-reference config.
· For type 1 UE (i.e. with fast communication between LTE and NR modems): if the UE’s LTE PRACH transmission collides with an NR UL transmission, LTE PRACH transmission is prioritized 
· For type 2 UE (i.e. without fast communication between LTE and NR modems): the UE is not required to support transmission of LTE PRACH transmission which does not coincide with the configured HARQ-ACK transmission occasions

Agreements:
· [bookmark: _Hlk22080274]Introduce a new UE capability of supporting DL reference configuration for dual-Tx UL (e.g., to handle DL de-sensing from harmonics)

Agreements:
· For the single-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE for type 1 UEs
· In which case, NR transmission is dropped for when the LTE and NR transmissions collide
· Note: there is no change of UL scheduling timing for LTE
Agreements:
· For the dual-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE at least for type 1 UEs 
· Note: there is no change of UL scheduling timing for LTE
Agreements:
· Support new RRC signaling “tdm-PatternConfig-r16” to configure a UE with a DL-reference config to the MCG PCell (LTE FDD) according to Rel-16 behavior
· FFS: Introduce a new per-BC capability bit for UE to indicate that DL de-sensing from Harmonic need to be handled by configuring DL-reference config to the LTE PCell and limit LTE UL transmissions to a subset of the subframes

RAN1-99 (November 2019)
Agreements:
Confirm the working assumption part of the agreement from RAN1 #98bis below:
If a UE is configured with Case1 HARQ timing in EN-DC, with LTE TDD Pcell and (as a working assumption) with LTE FDD PCell, UE’s PRACH resource configurations are not limited to the UL subframes given by the DL-reference config.
· For type 1 UE (i.e. with fast communication between LTE and NR modems): if the UE’s LTE PRACH transmission collides with an NR UL transmission, LTE PRACH transmission is prioritized 
· For type 2 UE (i.e. without fast communication between LTE and NR modems): the UE is not required to support transmission of LTE PRACH transmission which does not coincide with the configured HARQ-ACK transmission occasions

Agreements:
· For the single-Tx case, for TDD LTE Pcell,
· All uplink subframes can be scheduled for LTE for type 1 UEs
· In which case, NR transmission is dropped for when the LTE and NR transmissions collide

Agreements:
For a UE configured with DL-reference DL/UL configuration in Rel-16 (including single Tx with LTE TDD PCell or LTE FDD PCell, and dual Tx cases):
· For type 2 UE (i.e., UE without dynamic power sharing capability), any LTE UL transmissions should take place only in UL subframes designated for HARQ-ACK feedback.
· For type 1 UE (i.e., UE with dynamic power sharing capability), 
· Confirm that any LTE UL transmissions scheduled/triggered by DCI can take place in UL subframes not designated for HARQ-ACK feedback.
· FFS UE is not expected to transmit semi-statically configured LTE UL transmissions in the UL subframes other than those designated as UL in the DL-reference configuration if such transmission collide with NR UL transmissions.

Agreements
For the FFS part in the agreement above, 
· semi-statically configured LTE UL transmissions are allowed in all UL subframes.
· Note: In case of collision, LTE transmission is prioritized
· Note: this configuration is subject to UE capability


Agreements:
Clarify that “tdm-PatternConfig-r16” as agreed in RAN1 #98bis is applied in both single Tx case  (with LTE TDD PCell or LTE FDD PCell) and dual-Tx case.

Conclusion:
The value range of HARQ-offset is {0, 1, 2, 5, 6} in the DL-reference configuration for SUO of EN-DC with LTE TDD PCell, where the applicability of the values is shown below:
	Pcell Cell-specific TDD config
	DL-Reference TDD config
	Valid HARQ-offset value

	1
	2
	 (0,1,5,6)

	
	4
	(0,5)

	
	5
	(0,1,5,6)

	2
	5
	(0,5)

	3
	4
	(0,1)

	
	5
	(0,1,2)

	4
	5
	(0,1)

	5
	5
	(0)


· Note the above value range and the table can be derived from the previous agreement
· Note that the last row of the above table is included for completeness, which does not imply the necessity of a RRC configuration

Agreements:
Clarify the notes in the following two agreements from RAN1 #98bis (only high-lighted text is updated):
Agreements:
· For the single-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE for type 1 UEs
· In which case, NR transmission is dropped for when the LTE and NR transmissions collide
· Note: there is no change of UL scheduling timing for LTE compared to R15 single-Tx with LTE FDD PCell
Agreements:
· For the dual-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE at least for type 1 UEs 
· Note: there is no change of UL scheduling timing for LTE compared to R15 single-Tx with LTE FDD PCell


[bookmark: _Toc22801766]Efficient and low latency serving cell configuration/activation/setup
RAN1-AH-1901 (January 2019)
· No agreements.
RAN1#96 (Feb/Mar 2019)
· No agreements. R1-1903812 summarizes all the proposals and collects some companies views to them
RAN1#96bis (April 2019)
· LS to RAN4 in R1-1905912 on the maximum allowed SCell activation delay for Rel16 CA agreed, asking RAN4 feedback on the components of the Rel-15 activation delay.
RAN1#97 (May 2019)
· No agreements.
RAN1-98 (August 2019)

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;
The email discussion agreed the following
For L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scells, study further the candidates including the following and aim to conclude at RAN1#98bis
o   Option 1
0. 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)
0. For case when Scell is configured with multiple BWPs
i.      Alt1: DCI indicates the BWP to be used on the Scell (FFS 1 or 2 bits per Scell)
ii.      Alt2: DCI indicates whether to monitor/not monitor PDCCH on current active BWP of the Scell (1 bit per Scell)
Note: It is also possible that the dedicated DCI is used to support both Alt. 1 and Alt. 2
0. For case when Scell is configured with 1 BWP
i.      Alt1: DCI indicates whether to monitor/not monitor PDCCH on the Scell (1 bit per Scell)
ii.      Alt2: DCI indicates switching between sparse PDCCH monitoring and frequent PDCCH monitoring (1bit per Scell)
0. DCI is applicable for case when UE is not configured with CIF (i.e., no cross-carrier scheduling)
i.      FFS for cross-carrier scheduling case
0. DCI details
i.      At least [15] DCI bits (i.e., 1 bit per Scell)
ii.      Monitored along with other scheduling DCI
iii.      No extra BDs for monitoring this DCI
0. 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
0. Alt 2: DCI CRC scrambled by another RNTI (i.e., similar to SPS PDCCH release)
0. Other alternatives not precluded (e.g. monitored in CSS with size similar to DCI 2-x)
0. Application delay
 i.      <= BWP switching delay; BWP switching delay is starting point
ii.      FFS: if RF switching is applied for inter-band CA, and impact on application delay 
0. The dedicated DCI is not expected to be used for data scheduling 
0. FFS: If ACK should be transmitted in response to receiving the DCI (e.g. like SPS release PDCCH) 


o    Option 2
0. Introduce new RRC signaling which allows to use the existing Bandwidth part indicator field in DCI of cell x/BWP timer expiration to indicate the BWP used for cell x and also cell(s) other than cell x 
0. For case when UE is configured with 1 BWP on cell x or on cell(s) other than cell x 
 i.      Alt1: Rel15 behaviour is applied (i.e., no CA enhancement for this case)
Note: other alternatives not precluded
0. For case when UE is configured with multiple BWPs on cell x or on cell(s) other than cell x 
i.      RRC signalling for case when UE is not configured with cross-carrier scheduling
0. Details FFS
ii.      RRC signalling for case when UE is configured with cross-carrier scheduling
0. Details FFS
0. Grouping of multiple Scells/BWPs
i.      Details FFS
0. Application delay 
i.      <= BWP switching delay; BWP switching delay is starting point
ii.      FFS: if RF switching is applied for inter-band CA, and impact on application delay 
iii.      FFS details: e.g. For UE indicating Type 2 capability, whether Type 1 BWP switching delay is used for some BWP switch cases (e.g. for switching between BWPs that differ only in SS configuration)

o    Option 3
0. 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. 
i.      For case when UE not configured with cross-carrier scheduling/CIF
0. Alt1: Rel15 behaviour is applied (i.e., no CA enhancement for this case)
Note: Other alternatives not precluded
  ii.      For case when UE is configured with 1 BWP on scheduled cells other than Pcell 
0. Alt1: Rel15 behaviour is applied (i.e., no CA enhancement for this case)
Note: Other alternatives not precluded
0. Application delay 
i.      <= BWP switching delay BWP switching delay is starting point
ii.      FFS: if RF switching is applied for inter-band CA, and impact on application delay
o   Option 1a 
1. Introduce new RRC signalling to create a mapping of Scell/Scell group(s) to the indication field (x-bit) in the new and new dedicated DCI on Pcell (or cell x) for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on groups of activated Scell(s) (or groups of Scell(s) other than cell x)
i.      FFS details of RRC signaling to group the Scells
1. For case when Scell is configured with multiple BWPs
i.      Alt1: DCI indicates the BWP to be used on the group of Scell(s) 
ii.      Alt2: DCI indicates whether to monitor/not monitor PDCCH on current active BWP of the group of Scell(s) 
Note: It is also possible that the dedicated DCI is used to support both Alt. 1 and Alt. 2
1. For case when Scell is configured with one or multiple BWPs
i.      Alt1: DCI indicates whether to monitor/not monitor PDCCH on current active BWP of a the group of Scells (1 bit per group of Scells)
ii.      Alt2: DCI indicates switching between sparse PDCCH monitoring and frequent PDCCH monitoring for the group of Scell(s) 
1. DCI is applicable for case when UE is not configured with CIF (i.e., no cross-carrier scheduling)
1. FFS for cross-carrier scheduling case
1. DCI details FFS
1. Application delay 
1. <= BWP switching delay; BWP switching delay is starting point
1. FFS: if RF switching is applied for inter-band CA, and impact on application delay
1. FFS between below alternatives 
0. Alt1: The new DCI is dedicated DCI and is not expected to be used for data scheduling 
0. Alt2: The new DCI is included along with scheduling DCI (i.e., enhanced field in scheduling DCI)
1. FFS: If ACK should be transmitted in response to receiving the DCI (e.g. like SPS release PDCCH) 

o    Option 3a
1. When UE is configured with cross-carrier scheduling, use CIF/BWP indicator fields for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scells 
1. Use per serving cell configuration of cross-carrier vs. self scheduling as in Rel-15
1. For case when UE not configured with cross-carrier scheduling/CIF
0. Alt1: Rel15 behaviour is applied (i.e., no CA enhancement for this case)
Note: Other alternatives not precluded
1. For case when UE is configured with 1 BWP on scheduled cells other than Pcell 
0. Alt1: Rel15 behaviour is applied (i.e., no CA enhancement for this case)
Note: Other alternatives not precluded
1. Application delay 
1. <= BWP switching delay BWP switching delay is starting point
1. FFS: if RF switching is applied for inter-band CA, and impact on application delay

o    Option 3b
1. Configure CIF to be present in DCI format in Pcell search-space even if cross-carrier scheduling is not configured
1. Details FFS
1. Application delay 
1. <= BWP switching delay BWP switching delay is starting point
1. FFS: if RF switching is applied for inter-band CA, and impact on application delay

Note 1: FFS: If any additional UE behavior is needed when UE is also configured for receiving PDCCH based power saving signal/channel outside active time
Note 2: “BWP” => UE specific RRC configured BWP
Note 3: ‘dormancy like behavior’ may also include CSI measurement/reporting relaxation for some cases
Note 4: It is not precluded to further combine and modify above options

RAN1-98bis (October 2019)
Agreements:
· When the UE is outside Active Time, for the L1 based mechanism for transitioning from ’dormancy-like’ to ’non-dormancy like’ behaviour on activated Scells, an explicit information field for the UE is introduced to the PDCCH WUS
· The explicit information field is configurable within a range of 0 to X1 bits
· X1 <<15
· FFS whether to use BWP framework for transitioning from dormany to non-dormancy
· FFS the case of ’non-dormancy-like’ to ’dormancy like’ transition
· When the UE is in the Active Time, for the L1 based mechanism for transitioning between ’dormancy-like’ and ’non-dormancy like’ behaviour on activated Scells, an explicit information field is newly introduced to at least DCI formats 0-1 and 1-1 for the primary cell
· The explicit information field is configurable within a range of 0 to X2 bits
· X2 <<15
· FFS whether to use BWP framework for transitioning from dormany to non-dormancy or vice versa
· FFS The DCI formats may or may not schedule data (if supported w/o data, the value of X2 can be separately discussed)
· FFS DCI formats 0-0 and 1-0
· FFS the impact of CIF if any

Agreements:
· For the L1 based Scell dormancy indication sent on primary cell within active time
· UE is configured with at least two BWPs for an Scell
· The explicit information field in DCI indicates switching to/from dormant BWP configured for the Scell
· FFS definition of dormant BWP
· FFS whether or not to the same BWP switching delay to the non-dormant to dormant transition delay
· Note: Rel15 behavior for case when 1BWP is configured for the Scell (i.e., no dormancy indication for that Scell)

R1-1911653
Agreements:
· For the L1 based Scell dormancy indication sent on primary cell outside active time in WUS PDCCH
· The explicit information field in DCI is a bitmap with up to X1 bits and 1 bit per group of configured Scells
· Each Scell group can have one/multiple Scells and up to X1 Scell groups are configured via RRC. 
· The Scell group configuration is independent from the Scell group configuration for dormancy indication within active time (if supported) 
· X1 = [5]
· Note: X1 is upper bound.
· Note: Number of bits used for explicit information field in WUS PDCCH is based on configuration

Proposals:
· For the L1 based Scell dormancy indication sent on primary cell within active time select one of the below alternatives
· Alt 1
· The PDCCH with dormancy indication is not used for scheduling data
· Note: At least DCI formats 0-1 and 1-1 are used for the PDCCH (as already agreed) 
· The explicit information field in DCI is a bitmap with 1 bit per configured Scell
· Note: No additional RRC configuration of Scell grouping
· X2=15
· Note: X2 is upper bound
· FFS between below options
· New RNTI to scramble the PDCCH DCI (i.e., similar to CS-RNTI)
· Reuse C-RNTI but reserve the FDRA field to all 1s
· Reuse C-RNTI but add a dedicated bit to differentiate from scheduling DCI
· FFS: HARQ-ACK handling for the dedicated DCI
· Alt 1a
· The PDCCH with dormancy indication is also used for scheduling data on the primary cell
· The explicit information field in DCI is a bitmap (appended to scheduling DCI) with up to X2 bits, and 1 bit per group of configured Scells
· Each Scell group can have one/multiple Scells and up to X2 Scell groups are configured via RRC. 
· X2 = 5
· Note: X2 is upper bound.
· Number of bits used for explicit information field in DCI is variable
Email discussion/approval till 10/25 – Ravi (Ericsson)

RAN1-99 (November 2019)
Agreements:
· At least for the case when PDCCH schedules data for primary cell and also indicates dormancy for Scell(s) (i.e., Case 1), 
· N (0≤N≤X2) Scell groups are configured for the UE where each Scell group can have one or multiple Scells
· Note: The Scell group configuration is independent from the agreed Scell group configuration for dormancy indication outside active time
· Note: X2=5 per RAN1#98bis working assumption.
· The explicit information field for SCell dormancy indication is a bitmap of length N with each bit corresponding to one Scell group. 
· The bitmap is appended to existing fields of DCI format 0-1,1-1 (i.e., size of DCI format 0-1, 1-1 is increased by N (0≤N≤X2) bits). 

Agreements:
Fall back DCI formats (0_0 & 1_0) are not used for dormancy indication
Agreements:
· When PDCCH with DCI formats 1-1 is used for indicating dormancy for SCells,
· UE expects that the PDCCH is not used for PDSCH scheduling 
· If FDRA field in PDCCH DCI format 1-1 is set to all 1s (when type 1 RA is used for UE) or
· If FDRA field in PDCCH DCI format 1-1 is set to all 0s (when only type 0 RA is used for UE)

Note: Samsung is concerned with the above agreements since Samsung believes it is a duplicate solution (compared with the one using some bits in DCI scheduling PUSCH/PDSCH)
Agreements:
· For SCell dormancy indication outside active time, confirm X1=5
Agreements:
· For the case when PDCCH with DCI format 1-1 is used for indicating dormancy for SCells, and when UE is indicated that the PDCCH is not used for PDSCH scheduling (i.e., Case 2)
· The explicit information field for SCell dormancy indication is a bitmap of length N1 where N1 is the number of configured Scells for the UE, and each bit in the bitmap corresponds to one configured SCell
· The following fields are re-purposed in the PDCCH for dormancy indication– MCS (5), NDI (1), RV(2), HARQ process number(4), Antenna port(s) (at least 2 4), DMRS sequence initialization
· Other fields are not re-purposed
· FFS whether or not CIF, if present, can indicate a Scell or not
· Note: the DCI format size is same as that of Case 1 (i.e., if RRC configures N (0≤N≤X2) SCell groups, N bits are added to the DCI)
Agreements:
· When UE is outside Active Time, for the L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non-dormancy like’ behaviour, the same BWP framework as inside active time is used
Agreements:
· At least for case of dormancy indication within active time
· If ‘0’ is indicated by DCI field
· If ‘UE is in non-dormant BWP, UE switches to dormant BWP
· If ‘UE is in dormant BWP, UE continues with dormant BWP 
· If ‘1’ is indicated by DCI field
· If ‘UE is in non-dormant BWP, UE continues with the same non-dormant BWP
· If UE is in dormant BWP, switch to a specific non-dormant BWP explicitly configured by RRC
Agreements
For dormancy indication outside active time, for interpreting ‘0’, ‘1’ in the SCell dormancy indication field,
· reuse same approach as that of inside active time

Agreements:
· DCI format 0-1 is not used for Case 2 dormancy indication

Conclusion:
· From RAN1 perspective, 
· Application delay for transitions between dormant BWP and non-dormant BWP will be specified by RAN4.
· Until further RAN4 input is received, current DCI based BWP switching time that is supported by the UE is assumed as the application delay. 
Agreements:
· For Type 2 codebook, ACK is transmitted by the UE in response to detection of Case 2 PDCCH with SCell dormancy indication
· For type 1 codebook, no HARQ response is supported in response to detection of Case 2 PDCCH with SCell dormancy indication

Agreements:
· If the default BWP is not the dormant BWP, BWP inactivity timer is not used for transitioning from dormant BWP to another BWP

[bookmark: _Toc22801767]Cross-carrier scheduling with different numerologies on the scheduling and scheduled carriers

[bookmark: _Hlk18313323]RAN1-AH-1901 (January 2019)
· No agreements
RAN1#96 (Feb/Mar 2019)
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

RAN1#96bis (April 2019)
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)

RAN1#97 (May 2019)
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

Agreed an LS in R1-1907953 on the RRC parameters for cross-carrier scheduling with different numerologies


RAN1-98 (August 2019)
· No agreements
RAN1-98bis (October 2019)
Agreements:
At least the following two UE capabilities will be introduced
 Scheduling cell of lower SCS and scheduled cell of higher SCS
 Scheduling cell of higher SCS and scheduled cell of lower SCS

RAN1-99 (November 2019)
Agreements:
· The same additional beam switching timing as agreed for A-CSI under 7.2.13.4 is used for PDSCH being cross-carrier scheduled with different numerologies

Agreements: 
For the time offset between PDCCH and PDSCH under cross-carrier scheduling with different numerologies:
· The timing offsets 4,4,8,[12] for SCS 15, 30, 60, 120 kHz respectively are relaxed to 4,5,10,14
· The above-mentioned numbers assume that the minimum PDCCH-to-PDSCH timing in cross-carrier scheduling with different subcarrier spacings that from RAN1 spec perspective they are assumed to have zero time offset
· Consider if there is a need to clarify the Rel-16 feature introduction CR on this aspect

Agreements:
For QCL other than TypeD: 
· Clarify that the following rule in Rel-15 is also applicable to cross-carrier scheduling with different numerologies: 
· If none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
Conclusion:
· Do not support cross-carrier PDCCH order in Rel-16

[bookmark: _Toc22801768]Support of aperiodic CSI-RS triggering with different numerology between CSI-RS and triggering PDCCH
This sub-feature was introduced to the WI in September RAN#85
RAN1-98bis (October 2019)
Agreements:
· Support cross-carrier A-CSI-RS triggering when µPDCCH < µCSI-RS 
· Support cross-carrier A-CSI RS triggering when µPDCCH > µCSI-RS 
· For the above two cases, separate UE capabilities are introduced, and the capabilities are NOT linked with the capabilities related to the cross-carrier scheduling with different numerologies

Agreements:
To support aperiodic CSI-RS triggering with different numerology between CSI-RS and triggering PDCCH:
Definition of the slot index where A-CSI RS is transmitted
· n12CSI-RS/2PDCCH +X, where the n1 is the PDCCH carrier slot with the DCI
· Note: The case when the frame boundaries of the two carriers are not aligned may require additional compensation when determining the actual slot number
New slot offset values
· Extend the X(≥0) values for cross-carrier A-CSI RS triggering when the PDCCH and A-CSI RS have different SCS
· FFS X
Minimum A-CSI RS triggering offset for cross-carrier triggering of A-CSI RS when the PDCCH SCS and the A-CSI RS SCS are not the same
· Minimum delay from the end of the triggering PDCCH and the start of the CSI-RS in the CSI-RS carrier’s slots is defined as m
· m = 4, 4, 8, [12] symbols for PDCCH SCS = 15, 30, 60, 120 kHz, respectively as defined for cross-carrier scheduling of PDSCH with different PDCCH and PDSCH SCS.
· [Working assumption] When µPDCCH < µCSI-RS the minimum delay is quantized to the beginning of the next A-CSI RS carrier slot
· FFS impact, if any, due to beam switching timing

RAN1-99 (November 2019)
Agreements:
When µPDCCH < µCSI-RS, X{0, 1, …, 31} 
Agreements:
For the minimum triggerind delay with 120 kHz SCS, revert the WA and adopt 14 symbols for 120 kHz SCS
In addition, m = 4, 4, 8 are updated to 4, 5, 10
Agreements:
To confirm the WA on quantization, when µPDCCH < µCSI-RS the minimum delay is quantized to the start of the next slot
Agreements:
For cross-carrier triggering of A-CSI RS when the PDCCH SCS and the A-CSI RS SCS are not the same,
· The same definition of the slot index where CSI-RS is transmitted is assumed for CSI-IM transmission;
· The same minimum triggering offset as for CSI RS is defined for CSI-IM.

Agreements:
For the case when µPDCCH < µCSI-RS:
· The additional delay d for the beam switching timing delay X+d is the same for A-CSI-RS triggering with different SCS and for cross-carrier scheduling with different SCS
· FFS: potential effects of the UE power saving WIs cross-slot scheduling may need to be considered
· The additional delay is equal to d
· d=8, 8, 14 PDCCH symbols for 15, 30, 60 kHz SCS respectively
Agreements
For cross carrier aperiodic CSI-RS with triggering time offset smaller the threshold, with A-CSI RS contains QCL-typeD information:
· If there is any other DL signal in the same symbols as the CSI-RS in the scheduled cell, the UE applies the QCL assumption of the other DL signal on the aperiodic CSI-RS.
· The definition of “other DL signal” is same as Rel-15
· Otherwise, 
· if CORESET is configured in the A CSI-RS carrier, the UE follows existing spec text. I.e., A CSI-RS follows QCL assumption of the lowest ID CORESET in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored. 
· If CORESET is not configured in the A-CSI-RS carrier, apply the QCL assumption in the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the serving cell with the A-CSI-RS transmission

[bookmark: _Toc22801769]Support of unaligned frame boundary with slot alignment and partial SFN alignment for R16 NR inter-band CA
This sub-feature was introduced to the WI in September RAN#85
RAN1-98bis (October 2019)
Agreements:
· Support explicit RRC signalling of slot offset to the UE in unaligned frame boundary with slot alignment and partial SFN alignment inter-band CA.
· Where the slot offset for a CC is defined w.r.t. the Pcell/pScell timing, with slot granuality defined as (to down-select)
· Alt 1: the maximum of Pcell/pScell lowest SCS among all the configured DL/UL BWPs and the CC’s lowest SCS among all the configured DL/UL BWPs
· Alt 2: 
· If the CC is FR1, 15kHz; If the CC is FR2, 60kHz
· Alt 3: 
· If the CC is FR1, 60kHz; If the CC is FR2, 120kHz
· Alt4: 120kHz
· Others?
· FFS: RAN1 Spec if any impact
· Note: Offset is always signalled if the offset is not zero for the UE indicating this capability
· Observation: One slot right-shift and one slot left-shift corresponds to different samples in the current spec description  
Note: it is confirmed that the offset Range is to be limited to ±76800Ts as in the WID
Proposals:
In the above agreements, Alt 1 is adopted with the following details:
If SCS of PCell is smaller than [or equal to] SCS of SCell
	q = -1
Otherwise
	q = 1
· For right shift and q = 1 or for left shift and q = -1: in the range of 2.5ms, offset is indicated e.g., by M, N and n,
· Offset equals to M*() + nL (samples), where L is the length of the shorter slot of two type of slots of different length, M is multiple of 0.5ms, N is the number of the slots of each 0.5ms, and n is the number of slots in the fractional 0.5ms  
· n is in the range of [0, N-1]
· For left shift and q = 1 or for right shift and q = -1: in the range of 2.5ms, offset is indicated by M, N and n
· Offset equals to M*() if n=0, otherwise equals to M*() + ( +nL) (samples), where L is the length of the shorter slot of two type of slots of different length, M is multiple of 0.5ms, N is the number of the slots of each 0.5ms, and n is the number of slots in the fractional 0.5ms 
· n is in the range of [0, N-1]
FFS： whether SSB SCS should also be taken into account
Email discussion/approval till 10/25 (including a potential RAN2 LS) – Xiaodong (CMCC)

RAN1-99 (November 2019)
Agreements:
Update and confirm the working assumption that Alt 1 modified as below
Alt 1: the granularity of the offset is determined by the maximum of Pcell/pScell lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList and the CC’s lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList
Update and confirm the working assumption as below
· For slot offset N, for CA case, the beginning of slot #0 of the CC with lower SCS (or PCell/PScell for equal SCS) coincides with the beginning of slot #(qN mod M) of the CC with higher SCS (or SCell for equal SCS) 
· Where 
· q = -1, if lowest SCS of PCell/PScell is smaller than or equal to lowest SCS of SCell
· q = 1, otherwise
· M is the number of slots per frame in the CC with higher SCS 
· Note: Other simple description is not precluded as long as it is aligned with above principle.
· Here the lowest is same as the definition in Alt 1.
· Note: For the combinations of 60kHz/60kHz and 120kHz/120kHz for Pcell/Scell with a UE-specific Pcell configuration, the above agreements may not be fully desirable. Discuss further offline whether or not to further address these cases (without any additional RRC impact). If no additional consensus reached by Friday, the above agreements stay as is

Agreements:
At most single non-zero offset duration (independent on SCS) can be configured among CCs in the unaligned CA configuration.
Agreements:
For timing determination for cross-carrier scheduling of PDSCH in 5.1.2.1 and of PUSCH in 6.1.2.1 of TS38.214
· Update the scheduled slot determination equations with slot offset NSCS,PxSCH, and the slot offset is only applicable for cross-carrier scheduling
Note: Error case when NSCS,PDSCH + K0< minimum value of UE reported K0 capability.
    Error case when NSCS,PUSCH + K2< minimum value of UE reported K2 capability. 
Agreements:
Adding the slot offset for cross-carrier triggering aperiodic CSI report.
Agreements:
Adding the slot offset for cross-carrier triggering aperiodic SRS. 
Agreements:
For the lowest SCS combinations of other than 60kHz/60kHz and 120kHz/120kHz
· For slot offset N, for CA case, the beginning of slot #0 of the CC with lower SCS (or PCell/PScell for equal SCS) coincides with the beginning of slot #(qN mod M) of the CC with higher SCS (or SCell for equal SCS) 
· Where 
· q = -1, if lowest SCS of PCell/PScell is smaller than or equal to lowest SCS of SCell
· q = 1, otherwise
· M is the number of slots per frame in the CC with higher SCS 
· Note: Other simple description is not precluded as long as it is aligned with above principle.
· Here the lowest is same as the definition in Alt 1.
[bookmark: _Hlk25309843]For the lowest SCS combinations of 60kHz/60kHz and 120kHz/120kHz
· For slot offset N, the beginning of slot #0 of the CC with lower subcarrier#0 of CRB#0 coincides with the beginning of slot #(qN mod M) of the CC with higher subcarrier#0 of CRB#0 
· Where 
· q = -1, if subcarrier#0 of CRB#0 of PCell/PScell is lower than subcarrier#0 of CRB#0 of SCell
· q = 1, otherwise
· M is the number of slots per frame in the CC 
· Here the lowest is same as the definition in Alt 1.



[bookmark: _Toc22801770]Other topics
RAN1-98 (August 2019)
Conclusion:
· There is no consensus in RAN1 on how to clarify what synchronous in synchronous NR-DC means in Rel-15, although it is commonly understood in RAN1 that synchronous means at least slot-level synchronization

