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1. Overall Description:

As part of NR Dynamic spectrum sharing (DSS) WI, Cross-carrier scheduling from SCell to P(S)Cell is being specified and below TP to 38.300 has been endorsed from RAN1 perspective.

----------------------------------------- start TP1 for 38.300 v.g60 -------------------------------------------
10.8
Cross Carrier Scheduling
Cross-carrier scheduling with the Carrier Indicator Field (CIF) allows the PDCCH of a serving cell to schedule resources on another serving cell but with the following restrictions:
-
When cross-carrier scheduling from an SCell to PCell is not configured, PCell can only be scheduled via its PDCCH;
-
When cross-carrier scheduling from an SCell to PCell is configured, PDCCH on that SCell can schedule PCell’s PDSCH and PUSCH, and PDCCH on the PCell can also schedule PCell’s PDSCH and PUSCH, and PDCCH on PCell cannot schedule PDSCH and PUSCH on any other cell. Only one SCell can be configured to be used for cross-carrier scheduling to PCell
-
When an SCell is configured with a PDCCH, that cell's PDSCH and PUSCH are always scheduled by the PDCCH on this SCell;

-
When an SCell is not configured with a PDCCH, that SCell's PDSCH and PUSCH are always scheduled by a PDCCH on another serving cell;

-
The scheduling PDCCH and the scheduled PDSCH/PUSCH can use the same or different numerologies.

--------------------------------------------------- end TP1 -----------------------------------------------

RAN1 requests RAN2 to take the above into account in their future work. For information, the list of RAN1 agreements until RAN1#106-e meeting is enclosed in the Annex.
2. Actions:

To RAN2 

ACTION: RAN1 requests RAN2 to kindly take the above into account in their future work. 
3. Date of Next RAN WG1 Meetings:
RAN1#106-bis-e
October 11-19, 2021

eMeeting
RAN1#107-e
 
November 11-19, 2021

eMeeting
Annex – List of RAN1 agreements

RAN1#102-e

Agreements:

· Following scheduling combinations are allowed/not allowed when cross-carrier scheduling from an SCell to PCell/PSCell is configured


a. self-scheduling on PCell/PSCell is allowed

b. cross-carrier scheduling from PCell/PSCell to another SCell is not allowed

c. self-scheduling on the ‘SCell used for scheduling PCell/PSCell’ is allowed

d. cross-carrier scheduling from the ‘SCell used for scheduling PCell/PSCell’ to another serving cell is allowed

e. cross-carrier scheduling from another serving cell to the ‘SCell used for scheduling PCell/PSCell’ is not allowed

· FFS: Search space and DCI format handling for the allowed cases above

 

Agreements:

· Configuring 2 or more Scells to schedule the PCell/PSCell is not allowed

RAN1#103-e

Conclusion

· When CCS from sSCell to PCell/PSCell is configured, the configuration of Type 3 CSS set for DCI formats 2_0, 2_1, 2_2, 2_3, 2_4 and applicability of the information in the DCI formats are the same as in Rel-15/Rel-16
· FFS: DCI format 2_5 and DCI Format 2_6 handling
· Note: The SCell configured with CCS to Pcell/PSCell is referred to as ‘sSCell’

Conclusion

· When the PCell/PSCell and sSCell use different numerologies, the PDSCH reception preparation time between the PDCCH on the sSCell and the PDSCH on the PCell/PSCell is applied (i.e., as specified in TS38.214 Section 5.5).

Agreements:

· When CCS from an SCell (sSCell) to PCell/PSCell is configured, UE monitors Type 0/0A/1/2 CSS sets (for the DCI formats associated with those SS sets) only on the PCell/PSCell and not on the sSCell
· Note: UE monitors Type 0/0A/2 CSS only on PCell while Type 1 CSS can be monitored on PCell/PSCell
Agreements:

· Discuss in RAN1#104-e how to handle ‘DCI formats 0_1,1_1,0_2,1_2 scheduling PDSCH/PUSCH on PCell/PSCell’ from USS set(s), when CCS from sSCell to PCell/PSCell is configured.. Below alternatives can be considered in the discussion (other alternatives are not precluded)

· Below alternatives can be considered in the discussion (other alternatives are not precluded)
· Alt 1: When CCS from sSCell to PCell/PSCell is configured, UE cannot be configured to monitor DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s), and can be configured to monitor them only on the sSCell USS set(s)

· Alt 2: When CCS from sSCell to PCell/PSCell is configured, UE can be configured to monitor DCI formats 0_1/1_1/0_2/1_2 on PCell/PSCell USS set(s), and/or on sSCell USS set(s). The PDCCH monitoring is based on following alternatives (other alternatives are not precluded)

· Alt 2-1: 

· UE can monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS sets simultaneously

· FFS activation/deactivation of scheduling from sSCell to PCell/PSCell

· Alt 2-2: 

· Dynamic switching of PDCCH monitoring of DCI formats 0_1,1_1,0_2,1_2 between monitoring on PCell/PSCell USS sets and monitoring on sSCell USS sets is supported

· FFS: Details of switching mechanism (e.g. based on SS group switching, based on BWP switching,…)

· UE does not monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS sets simultaneously

· Alt 2-3: 

· UE does not monitor the same DCI format on both PCell USS set(s) and sSCell USS sets simultaneously. UE can monitor some DCI formats on sSCell USS sets and other DCI formats on PCell/PSCell USS sets simultaneously

· Alt 2-4: 

· The USS set(s) on PSCell/PCell and the USS set(s) on sSCell are configured such that UE does not monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS set(s) simultaneously

· FFS following aspects

· Impact of sSCell activation/deactivation and sSCell dormancy

· Impact on BD/CCE limit handling including considering PDCCH monitoring on CSS sets and PDCCH monitoring of ‘DCI formats 0_0, 1_0 scheduling PUSCH/PDSCH on PCell/PSCell’
· Whether PDCCH overbooking on sSCell is supported or not supported and impact (if any) on overbooking handling on PCell/PSCell 
· Impact from different numerologies between PDCCH on the PCell/PSCell and that on the sSCell

· Whether or not to have mechanism for activation/deactivation of scheduling from sSCell to PCell/PSCell

· USS configuration details (e.g. handling of USS type (self-scheduling, cross carrier scheduling) for a configured USS set configured for scheduling of in PCell/PSCell)

RAN1#104-e

Agreement

When CCS from sSCell to PCell/PSCell is configured, 

· Out of order scheduling is not allowed between a) PDSCH on PCell/PSCell scheduled by PDCCH on PCell/PSCell and b) PDSCH on PCell/PSCell scheduled by PDCCH on sSCell 
· Out of order scheduling is not allowed between a) PUSCH on PCell/PSCell scheduled by PDCCH on PCell/PSCell and b) PUSCH on PCell/PSCell scheduled by PDCCH on sSCell 
FFS: Whether this agreement requires RAN1 specification impact.

Agreement

When CCS from sSCell to PCell/PSCell is configured, 

· Simultaneous reception of a) unicast PDSCH on PCell/PSCell scheduled from PCell/PSCell and b) unicast PDSCH on PCell/PSCell scheduled from sSCell is not allowed

· Simultaneous transmission of a) PUSCH on PCell/PSCell scheduled from PCell/PSCell and b) PUSCH on PCell/PSCell scheduled from sSCell is not allowed

· Note: Simultaneous implies full/partial time overlapping

FFS: Whether this agreement requires RAN1 specification impact.

Agreement

· When CCS from sSCell to PCell/PSCell is configured, CA activation/deactivation operation for the sSCell is supported

Working Assumption

· When CCS from sSCell to PCell/PSCell is configured, UE can be configured to monitor DCI formats 0_1/1_1/0_2/1_2 that schedule PDSCH/PUSCH on PCell/PSCell on PCell/PSCell USS set(s), and/or on sSCell USS set(s)
· The WA to be confirmed after agreements are made on PDCCH BD/CCE handling and PDCCH overbooking handling for CCS from sSCell to PCell/PSCell
· Specs also allow UEs supporting functionality of only Alt-1. Capability signaling details, if any, can be handled during the UE capability discussion for Rel17
· FFS: Whether the UE can monitor PDCCH from both cells in the same slot.
Agreement

· When CCS from sSCell to PCell/PSCell is configured, UE monitors ‘DCI formats 0_0 and 1_0 in CSS that schedule PDSCH/PUSCH on PCell/PSCell’ only on the PCell/PSCell and not on the sSCell

RAN1#104b-e

Agreement

· When CCS from sSCell to PCell/PSCell is configured

· CIF=0 used for sSCell self-scheduling, and CIF for sSCell to PCell cross-carrier scheduling is explicitly configured using RRC signalling

Agreement

PDCCH overbooking on sSCell USS set(s) is not allowed

RAN1#105-e

Agreement

Two types of UEs (Type A and Type B) can support CCS from sSCell to P(S)Cell 

· For Type A UE

· At least following search space sets on P(S)Cell and search space sets on sSCell are configured so that the UE does not monitor them in overlapping [slot/symbol] of P(S)Cell and sSCell

· search space sets on P(S)Cell 
· USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported for Type A UE)
· USS sets for DCI formats 0_0,1_0
· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 

· search space sets on sSCell 
· USS set(s) for scheduling P(S)Cell

· FFS: BD/CCE handling
· For Type B UE

· Following search space sets on P(S)Cell and search space sets on sSCell can be configured so that the UE monitors them in overlapping [slot/symbol] of P(S)Cell and sSCell

· search space sets on P(S)Cell 
· USS sets for DCI formats 0_0,1_0
· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 

· search space sets on sSCell 
· USS set(s) for scheduling P(S)Cell

· For handling ‘USS sets for scheduling P(S)Cell’ on P(S)Cell and/or on sSCell for DCI formats 0_1,1_1,0_2,1_2
· Alt 2-1 is adopted
· There is no restriction on Type-0/0A/1/2-CSS sets configurations
· FFS: BD/CCE handling
· For Type A and/or Type B UE

· FFS: switching to ‘normal’ PDCCH monitoring on P(S)Cell when sSCell is deactivated
· FFS: Whether Type A is specified or is Type-B with restrictions (as part of UE features discussion)
· FFS: Whether the UE can be configured with unaligned CA
· FFS: Whether the above applies for multicast PDSCH
RAN1#106-e

Agreement

Specification supports dormant BWP operation on sSCell for a UE is configured CCS from sSCell to P(S)Cell.
Agreement

· When CCS from sSCell to P(S)Cell is configured for a UE

· at least the number of PDCCH monitoring candidates monitored on sSCell (for scheduling P(S)Cell) is indicated to the UE using the SS set linking approach as in Rel16

· FFS: If any modifications to Rel16 approach are introduced for monitoringSlotPeriodicityAndOffset, monitoringSymbolsWithinSlot, duration for the PDCCH monitoring candidates monitored on sSCell (for scheduling P(S)Cell)
Agreement

· At least for Type B UE, when the UE is configured for CCS from sSCell to P(S)Cell and when P(S)Cell SCS ([image: image2.png]


) is less than or equal to sSCell SCS ([image: image4.png]ul



), and at least when UE is not provided monitoringCapabilityConfig for any cell, down select one from [based on Option A/C] or [based Option C] below
· [based on Option A/C]

· On P(S)Cell (for self-scheduling)

· UE is not required to monitor more than [image: image6.png]a + min(Mppees * Mpnees *)



 PDCCH BD candidates per P(S)Cell slot
· On sSCell (for cross-carrier scheduling to P(S)Cell)
· UE is not required to monitor more than [[image: image8.png]


 or [image: image10.png]


] PDCCH BD candidates per sSCell slot (Note: this is assumed per Rel16)
· UE is additionally not required to monitor more than [image: image12.png]B+ min(Mppecy * Mpnees )



 PDCCH BD candidates per P(S)Cell slot
· [image: image14.png]


  and[image: image16.png]0<B=1



   are based on RRC configuration and at least cases of [image: image18.png]a+B=1



 are supported

· FFS the following for [based on Option A/C]
· Distribution of PDCCH BD candidates between multiple sSCell slots overlapping a P(S)Cell slot including whether the above additional BD limitation is defined per sSCell slot or per P(S)Cell slot.

· Discuss further using following alternatives as starting point (other alternatives/further refinement of alternatives not precluded)

·  Alt1
· The additional BD limitation is per sSCell slot with further limitation that UE is not required to monitor more than [image: image20.png]-l jin (M Raxsloty )y total sloty®
24-1 o B+« min(Mppeer * Mpnece )



 PDCCH BD candidates per sSCell slot
· Alt 2
· The additional BD limitation is per P(S)Cell slot and no further restrictions

· Alt 3

· The additional BD limitation is per P(S)SCell slot with below further limitation

· All search space configurations monitored on sSCell for cross-carrier scheduling to P(S)Cell are within a single span of 3 consecutive OFDM symbols within a duration spanning P(S)Cell slot

· Whether/how the definition of [image: image22.png]


 or[image: image24.png]


 is modified compared to Rel16 when UE is configured with CCS from sSCell to P(S)Cell
· Whether separate [image: image26.png]


 and  [image: image28.png]


 are configured by RRC or if [image: image30.png]


 and only  [image: image32.png]


 is configured

· [based on Option C]
· On P(S)Cell (for self-scheduling)

· UE is not required to monitor more than [image: image34.png]


 PDCCH BD candidates per P(S)Cell slot
· On sSCell (for cross-carrier scheduling to P(S)Cell)
· UE is not required to monitor more than [image: image36.png]


 PDCCH BD candidates per sSCell slot
· When determining [image: image38.png]


 and [image: image40.png]



· P(S)Cell self-scheduling is counted by applying scaling factor s1, 
· sSCell to PCell scheduling is counted additionally (assuming SCS of sSCell) by applying scaling factor s2
· [image: image42.png]


  and [image: image44.png]


   
· FFS the following
· Allowed combinations of s1 and s2 , and whether they are fixed or configured via RRC
· Whether/how the definition of [image: image46.png]


 or[image: image48.png]


 is modified compared to Rel16 when UE is configured with CCS from sSCell to P(S)Cell
· FFS the following

· Multi-TRP handling

· PDCCH BD handling when monitoringCapabilityConfig = r16monitoringcapability is configured for any cell

