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1. Introduction
The support of unaligned frame boundary with slot alignment is introduced in Rel-16 MR-DC work item to better accommodate different network deployments. In this contribution, we propose to correct the unclear parameter in the specification and align higher-layer parameter naming between different specifications. 
2. Discussion
[bookmark: _Hlk37328173]2.1 Unclear parameter in the slot offset granularity determination
According to the agreements reached in the RAN1 #99 meeting [1] quoted below, the slot offset granularity for cases other than the combinations of 60kHz/60kHz and 120kHz/120kHz are determined. 
	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.
· [bookmark: _Hlk37401218]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:
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.




In TS 38.211 V16.1.0 [2] subclause 4.5, for cases other than combinations of 60kHz/60kHz and 120kHz/120kHz, the reference subcarrier spacing in determination process of slot offset granularity is unclear and thus the agreements are not capture clearly. 
The following Text Proposal 1 is provided to specify the slot offset granularity:
Text Proposal 1 (for TS 38.211 V16.1.0 specification subclause 4.5)
	4.5	Carrier aggregation
[…]
-	when the lowest subcarrier spacing configuration among the subcarrier spacings configured for the cell is  for both cells or  for both cells, the start of slot 0 for the cell whose point A has a lower frequency coincides with the start of slot  for the other cell where   if point A of the PCell/PSCell has a frequency lower than the frequency of point A for the SCell, otherwise ;
-	otherwise, the start of slot 0 for the cell with the lower subcarrier spacing of the lowest subcarrier spacing given by the higher-layer parameters SCS-SpecificCarrierList configured for the two cells, or the Pcell/PSCell if both cells have the same lowest subcarrier spacing given by the higher-layer parameters SCS-SpecificCarrierList configured for the two cells, coincides with the start of slot  for the other cell where   if the lowest subcarreier spacing configuration given by SCS-SpecificCarrierList of the PCell/PSCell is smaller than or equal to the lowest subcarrier spacing given by SCS-SpecificCarrierList for the SCell, otherwise .


Proposal 1: To adopt Text Proposal 1 to correct unclear reference subcarrier spacing. 

2.2 Alignment of higher-layer parameter naming in 38.211 and 38.214 to 38.331
[bookmark: _Hlk37329344]To support unaligned frame boundary with slot alignment, new higher-layer parameter is introduced in the RRC specification as ca-SlotOffset [4]. Since the higher-layer parameter naming in TS 38.211 and TS 38.214 is not aligned to TS 38.331, we propose to align the naming for consistence and adopt Text Proposal 2 and 3 in the Appendix. 
Proposal 2: To align higher-layer parameter naming ca-SlotOffset as in RRC, Text Proposal 2 and 3 for 38.211 and 38.214 shall be adopted.  
[bookmark: _GoBack]
3. Conclusion
According to the discussion mentioned above, we have the following proposals. 
Proposal 1: To adopt Text Proposal 1 to correct unclear reference subcarrier spacing.  
Proposal 2: To align higher-layer parameter naming ca-SlotOffset as in RRC, Text Proposal 2 and 3 for 38.211 and 38.214 shall be adopted. 
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Appendix
Text Proposal 2 (for TS 38.211 V16.1.0 specification subclause 4.5)

	4.5	Carrier aggregation
Transmissions in multiple cells can be aggregated. Unless otherwise noted, the description in this specification applies to each of the serving cells. 
For carrier aggregation of cells with non-aligned frames, the slot offset  between a PCell/PScell and an SCell is determined by higher-layer parameter ca-SlotOffsetCA-slot-offset for the SCell. The quantity  is defined as the maximum of the lowest subcarrier spacing configuration among the subcarrier spacings given by the higher-layer parameters SCS-SpecificCarrierList configured for PCell/PSCell and the SCell, respectively. The slot offset  fulfills
< Unchanged parts are omitted >


Text Proposal 3 (for TS 38.214 V16.1.0 specification subclause 5.1.2.1, 5.2.1.5.1a, 6.1.2.1, and 6.2.1)
	
5.1.2	Resource allocation
5.1.2.1	Resource allocation in time domain
< Unchanged parts are omitted >
Given the parameter values of the indexed row:



-	The slot allocated for the PDSCH is Ks, where , if UE is configured with ca-SlotOffsetCA-slot-offset for at least one of the scheduled and scheduling cell, and Ks = [image: ], otherwise, and where n is the slot with the scheduling DCI, and K0 is based on the numerology of PDSCH, and  and are the subcarrier spacing configurations for PDSCH and PDCCH, respectively, and


-	 and  are the  and the, respectively, which are determined by higher-layer configured ca-SlotOffsetCA-slot-offset, for the cell receiving the PDCCH respectively, and  are the  and the, respectively,which are determined by higher-layer configured ca-SlotOffsetCA-slot-offset for the cell receiving the PDSCH, as defined in clause 4.5 of [4, TS 38.211].
< Unchanged parts are omitted >
5.2.1.5.1a	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies
< Unchanged parts are omitted >
Aperiodic CSI-RS timing:

-	When the aperiodic CSI-RS is used with aperiodic CSI reporting, the CSI-RS triggering offset X is configured per resource set by the higher layer parameter aperiodicTriggeringOffset. The CSI-RS triggering offset has the values of {0, 1,…31} slots when the µPDCCH < µCSIRS and {0, 1, 2, 3, 4, 16, 24} when the µPDCCH > µCSIRS.. The aperiodic CSI-RS is transmitted in a slot , if UE is configured with ca-SlotOffsetCA-slot-offset for at least one of the triggered and triggering cell, and Ks = [image: ], otherwise, and where
-	n is the slot containing the triggering DCI, X is the CSI-RS triggering offset in the numerology of CSI-RS according to the higher layer parameter aperiodicTriggeringOffset,
-	 and  are the subcarrier spacing configurations for CSI-RS and PDCCH, respectively,


-	 and are the and the, respectively, which are determined by higher-layer configured ca-SlotOffsetCA-slot-offset for the cell receiving the PDCCH respectively, and   are the and the, respectively, which are determined by higher-layer configured ca-SlotOffsetCA-slot-offset for the cell transmitting the CSI-RS respectively, as defined in [4, TS 38.211] clause 4.5
< Unchanged parts are omitted >
6.1.2.1	Resource allocation in time domain
< Unchanged parts are omitted >


When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report(s) by a CSI request field on a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to the allocated table as defined in Clause 6.1.2.1.1. The indexed row defines the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH transmission and the K2 value is determined as , where  are the corresponding list entries of the higher layer parameter
-	reportSlotOffsetListForDCI-Format0-2, if PUSCH is scheduled by DCI format 0_2 and reportSlotOffsetListForDCI-Format0-2 is configured;
-	reportSlotOffsetListForDCI-Format0-1, if PUSCH is scheduled by DCI format 0_1 and reportSlotOffsetListForDCI-Format0-1 is configured;
-	reportSlotOffsetList, otherwise;



in CSI-ReportConfig for the  triggered CSI Reporting Settings and  is the (m+1)th entry of .



-	The slot Ks where the UE shall transmit the PUSCH is determined by K2 as Ks =, if UE is configured with ca-SlotOffsetCA-slot-offset for at least one of the scheduled and scheduling cell, Ks =[image: ], otherwise, and where n is the slot with the scheduling DCI, K2 is based on the numerology of PUSCH, and  and  are the subcarrier spacing configurations for PUSCH and PDCCH, respectively, 


-	and are the and the, respectively, which are determined by higher-layer configured ca-SlotOffsetCA-slot-offset for the cell receiving the PDCCH, and are the  and the,respectively, which are determined by higher-layer configured ca-SlotOffsetCA-slot-offset for the cell transmitting the PUSCH, as defined in clause 4.5 of [4, TS 38.211], and
< Unchanged parts are omitted >
6.2.1	UE sounding procedure
< Unchanged parts are omitted >
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'aperiodic':
-	the UE receives a configuration of SRS resource sets,
-	the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching', the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2. Otherwise, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + 14. The minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS.

-	If the UE receives the DCI triggering aperiodic SRS in slot n and except when SRS is configured with the higher layer parameter [SRS-for-positioning], the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in slot , if UE is configured with ca-SlotOffsetCA-slot-offset for at least one of the triggered and triggering cell,  Ks =[image: ], otherwise, and where 
-	k is configured via higher layer parameter slotOffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively;

-	 and are the  and the, respectively, which are determined by higher-layer configured ca-SlotOffsetCA-slot-offset for the cell receiving the PDCCH,  and  are the [image: ] and the [image: ], respectively, which are determined by higher-layer configured ca-SlotOffsetCA-slot-offset for the cell transmitting the SRS, as defined in [4, TS 38.211] clause 4.5. 
< Unchanged parts are omitted >
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