Page 1
[bookmark: _Ref494746248]3GPP TSG RAN WG1 Meeting #100	R1-2000364
e-Meeting, February 24th – March 6th, 2020	

Source: 	ZTE Corporation
Title: 	Remaining Issues on ASync CA
Agenda item:	7.2.10.5
[bookmark: DocumentFor]Document for:	Discussion/Decision
[bookmark: _Ref4817]Introduction
Till RAN1#99 meeting [1], R16 ASync CA for inter-band carrier aggregation has been addressed in this agenda. In this contribution, text proposals for ASync CA are present.
Discussion
Slot offset configuration
According to the following agreements reached in RAN1#99 meeting, for the lowest SCS combinations of 60kHz/60kHz and 120kHz/120kHz, the frequency of pointA is applied to determine the value of q.
	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.



In the current spec, the above agreements are not fully reflected. The following TP in TS38.211 is proposed.
Proposal 1: Introduce TP1 on how to determine the value of q in 38.211.
TP1: {38.211: 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. 


[bookmark: _Hlk26278463]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 cell 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 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 with point A with the lowest frequency coincides with the start of slot  mod  for the other cell where   if the point A of cell A lowest subcarreier spacing configuration given by SCS-SpecificCarrierList of the PCell/PSCell is smaller than the lowest subcarrier spacing given by SCS-SpecificCarrierList forpoint A of the SCellcell B, otherwise ;




-	otherwise, the start of slot 0 for the cell with the lower subcarrier spacing of the lowest subcarreier spacing configurations given by SCS-SpecificCarrierList of among the two cells, or the PCell or PSCell if both cells have the same lowest subcarreier spacing configuration given by SCS-SpecificCarrierListsubcarrier spacing, coincides with the start of slot  mod  for the other cell where   if the lowest subcarreier spacing configuration given by SCS-SpecificCarrierList of the PCell/PSCell is smaller than the lowest subcarrier spacing given by SCS-SpecificCarrierList for the SCell, otherwise ;



Cross-carrier scheduling/triggering
PDSCH/PUSCH scheduling






In TS38.214, the slot offset between scheduling cell and scheduled cell is considered in the PDSCH/PUSCH time domain resource allocation. Currently, the introduction of,, , ,and  are not crystal clear. 




The following TP 2 is to further clarify the definition of ,,  and for PDSCH time domain resource allocation.
Proposal 2: Introduce TP2 for PDSCH time domain resource allocation in TS38.214.
TP2: {38.214: 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 Subclause 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 , 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 the  for the {scheduling, scheduled} carrier pair is  and  are the  and the  for the cell receiving the PDCCH respectively,  and  are the  and the  for the cell receiving the PDSCH respectively, as defined in [4, TS 38.211] subclause 4.5, and







The following TP 3 is to further clarify the definition of ,, and  for PUSCH time domain resource allocation.
Proposal 3: Introduce TP3 for PUSCH time domain resource allocation in TS38.214.
TP3: {38.214: 6.1.2.1 Resource allocation in time domain}
	

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 an allocated table which is defined by the higher layer configured pusch-TimeDomainAllocationList in pusch-Config. 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
-	[reportSlotOffsetList-r16-ForDCIFormat0_2, if PUSCH is scheduled by DCI format 0_2;
-	reportSlotOffsetList-r16-ForDCIFormat0_1, if PUSCH is scheduled by DCI format 0_1 and reportSlotOffsetList-r16-ForDCIFormat0_1 is configured];
-	reportSlotOffsetList, [otherwise;]



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 = 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 the  for the {scheduling, scheduled} carrier pair  is  and  are the  and the  for the cell receiving the PDCCH respectively,  and  are the  and the  for the cell transmitting the PUSCH respectively, as defined in [4, TS 38.211] subclause 4.5, and



Aperiodic CSI-RS timing




In TS38.214, the slot offset between ACSI triggering cell and triggered cell is considered in the A-CSI-RS triggering timing. Currently, the introduction of,,  and  are not crystal clear. 




The following TP4 is to further clarify the definition of ,,  and for A-CSI-RS cross-carrier triggering.
Proposal 4: Introduce TP4 for A-CSI-RS cross-carrier triggering in TS38.214.
TP4: {38.214: 5.2.1.5.1a	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies}
	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 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,








-	CAoffset is a higher-layer configured CA-slot-offset for cross-carrier scheduling with non-SFN aligned carriers  and  are the  and the  for the cell receiving the PDCCH respectively,  and  are the  and the  for the cell transmitting the CSI-RS respectively, as defined in [4, TS 38.211] subclause 4.5.
-	If the µPDCCH < µCSIRS, the UE is expected to be able to measure the aperiodic CSI RS, if the CSI-RS starts no earlier than the first symbol of the CSI-RS carrier’s slot that starts at least Ncsirs PDCCH symbols after the end of the PDCCH triggering the aperiodic CSI-RS.
-	If the µPDCCH > µCSIRS, the UE is expected to be able to measure the aperiodic CSI RS, if the CSI-RS starts no earlier than at least Ncsirs PDCCH symbols after the end of the PDCCH triggering the aperiodic CSI-RS.



Conclusion
In this contribution, some TPs on ASync inter-band CA are presented.
Proposal 1: Introduce TP1 on how to determine the value of q in 38.211.
TP1: {38.211: 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 cell 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 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 with point A with the lowest frequency coincides with the start of slot  mod  for the other cell where   if the point A of cell A lowest subcarreier spacing configuration given by SCS-SpecificCarrierList of the PCell/PSCell is smaller than the lowest subcarrier spacing given by SCS-SpecificCarrierList forpoint A of the SCellcell B, otherwise ;




-	otherwise, the start of slot 0 for the cell with the lower subcarrier spacing of the lowest subcarreier spacing configurations given by SCS-SpecificCarrierList of among the two cells, or the PCell or PSCell if both cells have the same lowest subcarreier spacing configuration given by SCS-SpecificCarrierListsubcarrier spacing, coincides with the start of slot  mod  for the other cell where   if the lowest subcarreier spacing configuration given by SCS-SpecificCarrierList of the PCell/PSCell is smaller than the lowest subcarrier spacing given by SCS-SpecificCarrierList for the SCell, otherwise ;



Proposal 2: Introduce TP2 for PDSCH time domain resource allocation in TS38.214.
TP2: {38.214: 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 Subclause 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 , 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 the  for the {scheduling, scheduled} carrier pair is  and  are the  and the  for the cell receiving the PDCCH respectively,  and  are the  and the  for the cell receiving the PDSCH respectively, as defined in [4, TS 38.211] subclause 4.5, and



Proposal 3: Introduce TP3 for PUSCH time domain resource allocation in TS38.214.
TP3: {38.214: 6.1.2.1 Resource allocation in time domain}
	

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 an allocated table which is defined by the higher layer configured pusch-TimeDomainAllocationList in pusch-Config. 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
-	[reportSlotOffsetList-r16-ForDCIFormat0_2, if PUSCH is scheduled by DCI format 0_2;
-	reportSlotOffsetList-r16-ForDCIFormat0_1, if PUSCH is scheduled by DCI format 0_1 and reportSlotOffsetList-r16-ForDCIFormat0_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 = 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 the  for the {scheduling, scheduled} carrier pair  is  and  are the  and the  for the cell receiving the PDCCH respectively,  and  are the  and the  for the cell transmitting the PUSCH respectively, as defined in [4, TS 38.211] subclause 4.5, and




Proposal 4: Introduce TP4 for A-CSI-RS cross-carrier triggering in TS38.214.
TP4: {38.214: 5.2.1.5.1a	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies}
	[bookmark: _GoBack]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 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,








-	CAoffset is a higher-layer configured CA-slot-offset for cross-carrier scheduling with non-SFN aligned carriers  and  are the  and the  for the cell receiving the PDCCH respectively,  and  are the  and the  for the cell transmitting the CSI-RS respectively, as defined in [4, TS 38.211] subclause 4.5.
-	If the µPDCCH < µCSIRS, the UE is expected to be able to measure the aperiodic CSI RS, if the CSI-RS starts no earlier than the first symbol of the CSI-RS carrier’s slot that starts at least Ncsirs PDCCH symbols after the end of the PDCCH triggering the aperiodic CSI-RS.
-	If the µPDCCH > µCSIRS, the UE is expected to be able to measure the aperiodic CSI RS, if the CSI-RS starts no earlier than at least Ncsirs PDCCH symbols after the end of the PDCCH triggering the aperiodic CSI-RS.
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