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Introduction
[bookmark: _Hlk510705081]For the unaligned frame boundary with slot and partial SFN alignment for inter-band CA, RAN1#100e endorsed TPs for 38.211, 38.213 and 38.214. The three specs are not exactly aligned, and this contribution proposes additional modifications to make the specification more ready for implementation.
Discussion
TS38.211 subclause 4.5
TS38.211 4.5 defines the slot offset  as follows (revisions according to the updates made in the RAN1#100e):
	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 A and an SCell B is determined by the difference between the higher-layer parameter CA-slot-offset for cell A and higher-layer parameter CA-slot-offset for the SCellcell B. 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.each cell in the cell pair. The slot offset  fulfills
-	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 whosewith point A has a lower frequencywith the lowest frequency coincides with the start of slot  for the other cell where   if point Athe lowest subcarreier spacing configuration given by SCS-SpecificCarrierList of the PCell/PSCell has a frequency loweris smaller than the frequency of point Alowest subcarrier spacing given by SCS-SpecificCarrierList for the SCell, otherwise ;
-	otherwise, 
-	If the lowest subcarrier spacing configured by the higher-layer parameter SCS-SpecificCarrierList for the two cells is the same, the start slot 0 of the PCell/PSCell coincides with the start of slot  for the SCell.
-	Otherwise, the start of slot 0 for the cell which has the lowest subcarrier spacing in the higher-layer parameter SCS-SpecificCarrierList for the two cells coincides with the start of slot  for the other cell.
the start of slot 0 for the cell with the lowest subcarrier spacing of the subcarrier spacings configured by among two cells, or the Pcell or PSCell if both cells have the same subcarrier spacing, 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 .






TS38.214 subclauses 5.1.2.1, 5.2.1.5.1a and 6.1.2.1
Update proposal to TS38.214 subclause 5.1.2.1:
	5.1.2.1	Resource allocation in time domain
When the UE is scheduled to receive PDSCH by a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an allocation table. The determination of the used resource allocation table is defined in Clause 5.1.2.1.1. The indexed row defines the slot offset K0, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, and the PDSCH mapping type to be assumed in the PDSCH reception.
Given the parameter values of the indexed row:




-	The slot allocated for the PDSCH is Ks, where , if UE is configured with CA-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 theof the PDCCH carrier with the scheduling DCI as defined in clause 4.5 of [4, TS 38.211],

-	 and  are the  and the of the scheduled PDSCH carrier as defined in clause 4.5 of [4, TS 38.211].

-	 and the  for the {scheduling, scheduled} carrier pair is defined in clause 4.5 of [4, TS 38.211].



Proposal: Similar update should be made to the 5.2.1.5.1a and 6.1.2.1 of TS28.214.


TS38.213 subclause 9.1.2.1
	[Parts not relevant not copied here for brevity]

e)	if CA-slot-offset is provided, the  and the defined in [4, TS 38.211] correspond to the and  for serving cell , and  and  for the cell of PUCCH transmission.
[Parts not relevant not copied here for brevity]
[bookmark: _GoBack]end while
else 
while [image: ] 
if  
Set [image: ] – index of a DL slot within an UL slot
while [image: ] 
Set [image: ] to the set of rows
Set [image: ] to the cardinality of [image: ]
Set [image: ] – index of row in set [image: ]
if slot [image: ] starts at a same time as or after a slot for an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and slot 
 is before the slot for the active DL BWP change on serving cell [image: ] or the active UL BWP change on the PCell 
; 
else 
while [image: ]
if the UE is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot   to slot , at least one symbol of the PDSCH time resource derived by row [image: ] is configured as UL where [image: ] is the k-th slot timing value in set [image: ], 
[image: ];
else
[image: ]; 
end if
end while
if the UE does not indicate a capability to receive more than one unicast PDSCH per slot and [image: ], 
[image: ]; 
[image: ];
The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot;
else 
Set [image: ] to the cardinality of [image: ]
Set [image: ] to the smallest last OFDM symbol index, as determined by the SLIV, among all rows of [image: ]
while [image: ]
Set [image: ] 
while [image: ]
if [image: ] for start OFDM symbol index [image: ] for row [image: ] 
[image: ]; - index of occasion for candidate PDSCH reception or SPS PDSCH release associated with row [image: ]
[image: ];
[image: ];
else
[image: ]; 
end if
end while
[image: ]
[image: ];
Set [image: ] to the smallest last OFDM symbol index among all rows of [image: ];
end while
end if
;
end if
end while
end if
[image: ];
end while
end if


	


Conclusion
Proposal: Update the TS38.211 subclause 4.5 as suggested above
Proposal: Update the TS38.214 subclauses 5.1.2.1, 5.2.1.5.1a and 6.1.2.1 as suggested above
Proposal: Update the TS38.213 subclause 9.1.2.1 as suggested above


Annex A: Relevant portion of TS38.211
TS38.211 4.5 defines the slot offset  as follows (revisions according to the updates made in the RAN1#100e):
	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 A and an SCell B is determined by the difference between the higher-layer parameter CA-slot-offset for cell A and higher-layer parameter CA-slot-offset for the SCellcell B. 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.each cell in the cell pair. The slot offset  fulfills
-	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 whosewith point A has a lower frequencywith the lowest frequency coincides with the start of slot  for the other cell where   if point Athe lowest subcarreier spacing configuration given by SCS-SpecificCarrierList of the PCell/PSCell has a frequency loweris smaller than the frequency of point Alowest subcarrier spacing given by SCS-SpecificCarrierList 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 theamong two cells, or the Pcell/ or 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 .






Annex B: Relevant portion of TS38.214
TS38.214 5.1.2.1 (revisions according to the updates made in the RAN1#100e):
	[bookmark: _Toc11352084][bookmark: _Toc20317974][bookmark: _Toc27299872][bookmark: _Toc29673137][bookmark: _Toc29673278][bookmark: _Toc29674271]5.1.2.1	Resource allocation in time domain
When the UE is scheduled to receive PDSCH by a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an allocation table. The determination of the used resource allocation table is defined in Clause 5.1.2.1.1. The indexed row defines the slot offset K0, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, and the PDSCH mapping type to be assumed in the PDSCH reception.
Given the parameter values of the indexed row:




[bookmark: _Hlk32334714]-	The slot allocated for the PDSCH is Ks, where , if UE is configured with CA-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-slot-offset, for the cell receiving the PDCCH respectively, and  are the  and the, respectively,which are determined by higher-layer configured CA-slot-offset for the cell receiving the PDSCH, as defined in clause 4.5 of [4, TS 38.211].

-	 and the  for the {scheduling, scheduled} carrier pair is defined in clause 4.5 of [4, TS 38.211].



TS38.214 5.2.1.5.1a
	Aperiodic CSI-RS timing:

[bookmark: _Hlk26521758]-	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-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-slot-offset for the cell receiving the PDCCH respectively, and   are the and the, respectively, which are determined by higher-layer configured CA-slot-offset for the cell transmitting the CSI-RS respectively, as defined in [4, TS 38.211] subclause 4.5
-	CAoffset is a higher-layer configured CA-slot-offset for cross-carrier scheduling with non-SFN aligned carriers.



TS38.214 6.1.2.1
	


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



[bookmark: _Hlk497992508][bookmark: _Hlk26521818]-	The slot Ks where the UE shall transmit the PUSCH is determined by K2 as Ks =, if UE is configured with CA-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-slot-offset for the cell receiving the PDCCH, and are the  and the,respectively, which are determined by higher-layer configured CA-slot-offset for the cell transmitting the PUSCH, as defined in clause 4.5 of [4, TS 38.211], and

-	 and the  for the {scheduling, scheduled} carrier pair  is defined in clause 4.5 of [4, TS 38.211], and
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