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1 Introduction
In this contribution, we discuss some remaining issues related to cross-slot scheduling for UE power saving. In particular, we discuss the following two issues that were not resolved in RAN1 #100bis-e.
	· For DCI scheduling PDSCH or PUSCH and indicating active BWP change,
· Clarify the application timing of a K0min/K2min change indicated by a cross-carrier scheduling that is before the DCI indicating active BWP change to a target BWP of different numerology in the scheduling cell.
· Error handling when the UE detects an invalid TDRA entry from DCI format 0_0/1_0
· For an active BWP with scheduling offset restriction(s) configured and when UE detects an invalid TDRA entry violating current applied K0min/K2min from DCI format 1_0/0_0, one of the following is decided in RAN1 #101-e meeting:
· Alt 1: Additional RAN1 specification is defined for handling such error case 
· Solution to be converged from companies’ proposals to RAN1 #101-e
· Alt 2: No additional RAN1 specification is defined for handling such error case



2 Clarification of application timing of K0min/K2min for the case of cross-carrier scheduling and subsequent active BWP change in scheduling cell
This issue is regarding the case when a cross-carrier scheduling DCI indicates a change in K0min/K2min for the scheduled cell and subsequently, scheduling cell observes active BWP change. The slot index n+X may fall into new active BWP of scheduling cell and needs conversion as , because the new K0min and K2min values are applied in the scheduled cell after active DL BWP change in scheduling cell. Here,  is the numerology of the active DL BWP of the scheduling cell when receiving the DCI in slot n, and  is the numerology of the new active DL BWP.
However, the change of K0min and/or K2min indicated by cross-carrier scheduling DCI in slot n in scheduling cell may NOT always be effective at slot index  in the new active BWP of scheduling cell. This depends on the slot where PDSCH is delivered in new active BWP, i.e., the slot offset K0 indicated in the DCI received in slot n1  , where n1 > n, in the scheduling cell that triggers active DL BWP change in scheduling cell. This is because after active BWP change and before PDSCH delivery, UE does not expect to receive anything.  is the slot in the new active DL BWP of the scheduling cell where PDSCH is delivered [Section 5.1.2.1, TS 38.214]. Hence, two cases can be identified in this regard.   

· Case 1: The change of K0min and/or K2min indicated by DCI in slot n would be applied or effective in slot 

 in the new active DL BWP of the scheduling cell, if 
 > .
· Case 2: The change of K0min and/or K2min indicated by DCI in slot n would be applied or effective in slot  in the new active DL BWP of the scheduling cell, if  ≤.


Figures 1 and 2 show examples of Case 1 and 2 respectively. This implies if  indicates a slot (slot k1 in Figure1 and 2) in new active DL BWP of the scheduling cell that is before the slot where PDSCH will be delivered (slot k2 in Figure 1 and 2) after active BWP change, change of indication will be applied or be effective from the slot where PDSCH is delivered in new active DL BWP, otherwise change will be applied or be effective from the   slot in new active DL BWP of the scheduling cell for indicating time domain resource allocation in the scheduled cell.

[image: ]
Figure 1: change indication is effective from slot k1 in new active DL BWP
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Figure 2: change indication is effective from slot k2 in new active DL BWP

To this end, we have the following proposal:
Proposal 1: If a cross-carrier scheduling DCI in slot n indicates change of K0min and/or K2min in scheduled cell and another DCI received in slot n1  , where n1 > n, triggers active DL BWP change in the scheduling cell,  then the change of K0min and/or K2min in scheduled cell would be applied in  slot if  > , otherwise in slot in the new active DL BWP of the scheduling cell. Here,  is the numerology of the active DL BWP of the scheduling cell when receiving the DCI in slot n, and  is the numerology of the new active DL BWP.
· Note: This is applicable when  slot index n+X indicates a time after active BWP change in scheduling cell.

3 Error handling when the UE detects an invalid TDRA entry from DCI format 0_0/1_0
[bookmark: _GoBack]It was agreed in RAN1 #97 as follows that UE does not expect TDRA field in DCI indicating a value K0 or K2 that is not smaller than the indicated minimum scheduling offset value. Hence, receiving an invalid entry is a gNB miss-configuration and UE behaviour does not have to be captured for such error cases that is not likely to happen. This is not limited to any given DCI formats. Such events, e.g., back to back DCI miss-detection, may happen rarely and at least based on HARQ-ACK feedback, gNB can adjust indication accordingly.
	Agreements:
When UE is indicated of the minimum applicable value of K0 (K2) for an active DL (UL) BWP, the application method to the selection of a DL (UL) TDRA entry is to be decided from:
· An entry in the active DL (UL) TDRA table with K0 (K2) value smaller than the indicated minimum is not expected by or not valid for the UE for the TDRA indication(s) 





To this end, we have the following proposal:
Proposal 2: No additional RAN1 specification is defined for handling the error case when invalid TDRA entry is detected in DCI format 0_0/1_0.
4 Support of cross-slot scheduling for DCI format 0_2/1_2
The motivation for introducing DCI format 0_2/1_2 was to support the use case when a given UE may receive URLLC like transmission requiring highly reliable transmission such as compact DCI transmission. To this end, DCI format 0_2/1_2 targets about 10-16bits payload reduction compared to formats 0_0/0_1. It is not necessary to have all non-fallback DCI formats to have all the functionality configurable. Certainly URLLC like transmissions would not benefit from cross-slot scheduling restrictions due to increased latency.
Proposal 3:  DCI format 0_2/1_2 does not include ['Minimum applicable scheduling offset indicator'] field. 
5 Conclusion 
In this contribution, we presented our views on the remaining issues regarding cross-slot scheduling for power saving. We have the following proposals.

Proposal 1: If a cross-carrier scheduling DCI in slot n indicates change of K0min and/or K2min in scheduled cell and another DCI received in slot n1  , where n1 > n, triggers active DL BWP change in the scheduling cell,  then the change of K0min and/or K2min in scheduled cell would be applied in  slot if  > , otherwise in slot in the new active DL BWP of the scheduling cell. Here,  is the numerology of the active DL BWP of the scheduling cell when receiving the DCI in slot n, and  is the numerology of the new active DL BWP.
· Note: This is applicable when  slot index n+X indicates a time after active BWP change in scheduling cell.
Proposal 2: No additional RAN1 specification is defined for handling the error case when invalid TDRA entry is detected in DCI format 0_0/1_0.

Proposal 3:  DCI format 0_2/1_2 does not include ['Minimum applicable scheduling offset indicator'] field. 





1/8
image1.png
PDSCH in new active DL BWP

BWP switch klz
DCI .
1

delay = 1slot
———
’/Slo(n\‘ Slot n1

PDSCH in scheduled cell

— |

oS I N

cc (Peell)— / - : :
oz 1 =

- X |

— 1 1
SEES L = | |

1

-

KOmin =8

-—




image2.png
BWP switch
delay 1slot

_— - -~

Slotn Slot n1

—

%
5KHz | -“-
CC1 (Pcell)=—=

30KHz .

KOmin =8 '

KG=7
s o 30KHz llll%.-ll

PDSCH in new active DL BWP

PDSCH in scheduled cell





1


/


2


 


3GPP TSG RAN WG1 Meeting #101


-


E


 


 


 


 


 


    


 


                                           


R1


-


20037


4


6


 


e


-


Meeting, May 25


th


 


–


 


June 5


th


, 2020


 


 


 


 


Source: 


 


Intel Corporation


 


Title:  


                   


  


Remaining details of cross


-


slot scheduling for power 


saving


 


Agenda item:


 


7.


2


.


7.


2


 


Document for:


 


Discussion and Decision


 


1 Introduction


 


In this contribution, we


 


discuss


 


some remaining issues


 


related to 


cross


-


slot scheduling for UE power saving


.


 


In 


particular, we 


discuss the following two issues that were 


not resolved in RAN1 #100bis


-


e


.


 


o


 


For DCI scheduling PDSCH or PUSCH and indicating active BWP change,


 


§


 


Clarify the application timing of a K0min/K2min change indicated by a cross


-


carrier scheduling 


that is before the DCI indicating active BWP change to a targ


et BWP of different numerology 


in the scheduling cell.


 


o


 


Error handling when the UE detects an invalid TDRA entry from DCI format 0_0/1_0


 


§


 


For an active BWP with scheduling offset restriction(s) configured and when UE detects an 


invalid TDRA entry 


violating current applied K0min/K2min from DCI format 1_0/0_0, one of 


the following is decided in RAN1 #101


-


e meeting:


 


·


 


Alt 1: Additional RAN1 specification is defined for handling such error case 


 


-


 


Solution to be converged from companies’ proposals to RAN1 


#101


-


e


 


·


 


Alt 2: No additional RAN1 specification is defined for handling such error case


 


 


2


 


Clarification of 


application timing of K0min/K2min


 


for the 


case of cross


-


carrier scheduling and subsequent active 


BWP change in scheduling cell


 


This issue is regarding the case when a cross


-


carrier scheduling DCI indicates 


a 


change in 


K


0min


/


K


2min


 


for the 


scheduled cell


 


and subsequently, scheduling cell ob


serves active BWP change. The slot index 


n+X


 


may fall into 


new active BWP of scheduling cell and needs conversion as 


?


(


??


+


??


)


·


2


??


??????


2


??


??????


?


, 


because


 


the new 


K


0min


 


and 


K


2min


 


values are applied in the scheduled cell after active DL BWP change


 


in scheduling 


cell


.


 


Here, 


??


??????


 


is the 


numerology of the active DL BWP of the scheduling cell when receiving the DCI in slot 


n


, and 


??


??????


 


is the 


numerology of the new active DL BWP.


 


However, 


t


he change of 


K


0min


 


and/or 


K


2min


 


indicated by 


cross


-


carrier scheduling 


DCI in slot 


n


 


in scheduling cell 


may NOT always be effective at slot index 


?


(


??


+


??


)


·


2


??


??????


2


??


??????


?


 


in the new active BWP of scheduling cell. This 


depends on the slot where PDSCH is delivered in new active BWP, i.e., the slot offset 


K


0


 


indicated in the DCI 


received in slot 


n


1


 


 


, w


here 


n


1


 


> n


, in the scheduling cell that triggers active DL BWP change


 


in scheduling cell


.


 


This is because after active BWP change and before PDSCH delivery, UE does not expect to receive anything.
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