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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK13]After RAN1#99 meeting, major issues for UE power saving for NR are completed and the Rel-16 specification is approved in RAN#86. In this contribution, some corrections on the specification of cross-slot scheduling based power saving are discussed.
[bookmark: _Ref129681832]Corrections on cross-slot scheduling based power saving 
Correction #1 on the subscript issue
In Section 5.3.1 of TS38.214 [1], the application delay of the indicated minimum scheduling offset is specified as following.
	When the DCI format 0_1 or 1_1 with [‘Minimum applicable scheduling offset indicator’] field indicating a change to the applied K0min or K2min is contained within the first three symbols of the slot, the value of application delay X is determined by, where  K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell, and Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell, and given in Table 5.3.1-1 and µPDCCH and µPDSCH are the sub-carrier spacing configurations for PDCCH and PDSCH, respectively 


In the formula of X, the subscripts of µ in this section are ‘PDCCH’ and ‘PDSCH’. µPDCCH and µPDSCH correspond to the sub-carrier spacing for PDCCH and PDSCH respectively. However, the applied K0min and K2min can be jointly triggered by DCI format 0_1 which is used to deliver UL grant. When DCI format 0_1 is used to jointly indicate K0min and K2min, there is no PDSCH scheduled at all. Therefore, the subscript of µPDSCH should be changed to ‘active DL BWP’. 
Based on the analysis, the following text proposal is provided, in which some small editing change is also made.
------------------------------------------ Start of Text Proposal 1---------------------------------------------
< Unchanged parts are omitted >
5.3.1	Application delay of the minimum scheduling offset restriction
When the UE is scheduled with DCI format 0_1 or 1_1 with a [‘Minimum applicable scheduling offset indicator’] field, it shall determine the K0min and K2min values to be applied, while the previously applied K0min and K2min values are applied until the new values take effect after application delay. Change of applied minimum scheduling offset restriction indication carried by DCI in slot n, shall be applied in slot n+X of the scheduling cell. 
[bookmark: OLE_LINK1]When the DCI format 0_1 or 1_1 with [‘Minimum applicable scheduling offset indicator’] field indicating a change to the applied K0min or K2min is contained within the first three symbols of the slot, the value of application delay X is determined by, where  K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell, and Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell, and given in Table 5.3.1-1 and , µPDCCH and µPDSCH areis the sub-carrier spacing configurations for PDCCH and PDSCH, respectively µactive DL BWP is the sub-carrier spacing configuration for the active DL BWP in the scheduled cell.
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal 1--------------------------------------------
Proposal 1: Adopt Text Proposal 1 to change the subscript of µPDSCH and modify the related description accordingly.

Correction #2 on application delay in case of BWP switching
In Section 5.1.2.1 of TS 38.214 [1], the UE behavior for the case without 1-bit indication is specified as following.
	… When the UE configured with [minimumSchedulingOffset] in active DL BWP and it has not received [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1 or 1_1, UE shall apply a minimum scheduling offset restriction indicated based on [‘Minimum applicable scheduling offset indicator’] value ‘0’. …


This rule can be used for several cases:
· The UE receives the configured [minimumSchedulingOffset] but has not been scheduled yet
· The UE switches to default BWP by bwpInactivityTimer
· The UE switches to another BWP indicated by RRC signalling
However, the application delay specified in Section 5.3.1 of TS 38.214 [1] does not specify the application delay of the indicated K0min and K2min if the same DCI triggers BWP switching. Also it is not specified when the K0min and K2min on the new BWP take effect in case of timer/RRC signaling triggered BWP switching. Considering the minimum applicable scheduling offset values are configured per-BWP basis, if the BWP is switched, the K0min and K2min of the new BWP cannot take effect until the BWP switching is completed. It is reasonable and straight forward to use the BWP switching delay as the application delay of K0min and K2min on the new BWP. Based on the analysis, Text Proposal 2 is provided.
------------------------------------------ Start of Text Proposal 2---------------------------------------------
< Unchanged parts are omitted >
5.3.1	Application delay of the minimum scheduling offset restriction
When the UE is scheduled with DCI format 0_1 or 1_1 with a [‘Minimum applicable scheduling offset indicator’] field, it shall determine the K0min and K2min values to be applied, while the previously applied K0min and K2min values are applied until the new values take effect after application delay. Change of applied minimum scheduling offset restriction indication carried by DCI in slot n, shall be applied in slot n+X of the scheduling cell. 
When the DCI format 0_1 or 1_1 with [‘Minimum applicable scheduling offset indicator’] field indicating a change to the applied K0min or K2min is contained within the first three symbols of the slot, the value of application delay X is determined by, where  K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell, and Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell, and given in Table 5.3.1-1 and µPDCCH and µPDSCH are the sub-carrier spacing configurations for PDCCH and PDSCH, respectively
When the DCI format 0_1 or 1_1 with [‘Minimum applicable scheduling offset indicator’] field is received outside the first [three] symbols of the slot, value of Zµ from Table 5.3.1-1 is incremented by one before determining the application delay X.
Table 5.3.1-1: Definition of Zµ
	µ
	Zµ

	0
	[1]

	1
	[1]

	2
	[2]

	3
	[2]


When the DCI format 0_1 or 1_1 with [‘Minimum applicable scheduling offset indicator’] field in slot n respectively indicates an active DL BWP or an active UL BWP change, the indicated K0min and K2min shall not be applied until the beginning of a slot where the UE can receive or transmit on the BWP indicated by the DCI format 0_1 or 1_1.
When the UE configured with [minimumSchedulingOffset] in active DL BWP and it has not received [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1 or 1_1, the applied minimum scheduling offset restriction indicated based on [‘Minimum applicable scheduling offset indicator’] value ‘0’ shall not be applied until the beginning of a slot where the UE can receive or transmit on the active BWP.
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal 2--------------------------------------------
Proposal 2: Adopt Text Proposal 2 to specify that the application delay of K0min/K2min is the same as BWP switching delay when an active BWP change is triggered.

Correction #3: Editorial changes
In RAN1#99 meeting [2], it was agreed that Z in the formula of the application delay is determined by the SCS of the active DL BWP of the scheduling cell and takes value of 1/1/2/2 slot(s) for DL SCS of 15/30/60/120 KHz, respectively. However, Zµ in Table 5.3.1-1 is described with square bracket. It is proposed to remove the square brackets in Table 5.3.1-1 in section 5.3.1 of TS38.214 [1].
[bookmark: _GoBack]Additionally, it was agreed that the K0min and K2min are jointly indicated by DCI format 0_1 or 1_1 with [‘Minimum applicable scheduling offset indicator’] field. Therefore, the ‘or’ should be changed to ‘and’ in the sentence of ‘When the DCI format 0_1 or 1_1 with [‘Minimum applicable scheduling offset indicator’] field indicating a change to the applied K0min or K2min is contained within the first three symbols of the slot’.
	Agreements in RAN1#98:
· The 1-bit indication in DCI format 1_1 or format 0_1 is used to jointly determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP, which are to be applied at least after the application delay.



Finally, in this section, square brackets around “Minimum applicable scheduling offset indicator” should be also removed, which is aligned with TS38.212 [3]. The following TP is proposed.
------------------------------------------ Start of Text Proposal 3---------------------------------------------
< Unchanged parts are omitted >
[bookmark: _Toc29673195][bookmark: _Toc29673336][bookmark: _Toc29674329]5.3.1	Application delay of the minimum scheduling offset restriction
[bookmark: OLE_LINK4]When the UE is scheduled with DCI format 0_1 or 1_1 with a [‘Minimum applicable scheduling offset indicator’] field, it shall determine the K0min and K2min values to be applied, while the previously applied K0min and K2min values are applied until the new values take effect after application delay. Change of applied minimum scheduling offset restriction indication carried by DCI in slot n, shall be applied in slot n+X of the scheduling cell. 
When the DCI format 0_1 or 1_1 with [‘Minimum applicable scheduling offset indicator’] field indicating a change to the applied K0min or and K2min is contained within the first three symbols of the slot, the value of application delay X is determined by, where  K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell, and Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell, and given in Table 5.3.1-1 and µPDCCH and µPDSCH are the sub-carrier spacing configurations for PDCCH and PDSCH, respectively 
When the DCI format 0_1 or 1_1 with [‘Minimum applicable scheduling offset indicator’] field is received outside the first [three] symbols of the slot, value of Zµ from Table 5.3.1-1 is incremented by one before determining the application delay X.
Table 5.3.1-1: Definition of Zµ
	µ
	Zµ

	0
	[1]

	1
	[1]

	2
	[2]

	3
	[2]



< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal 3--------------------------------------------
Proposal 3: Remove the square brackets in section 5.3.1 of TS 38.214 and adopt Text Proposal 3.

Conclusion
The contribution discusses some corrections on the specification of cross-slot scheduling based power saving. Based on the discussions, we have the following proposals:
Proposal 1: Adopt Text Proposal 1 to change the subscript of µPDSCH and modify the related description accordingly.
Proposal 2: Adopt Text Proposal 2 to specify that the application delay of K0min/K2min is the same as BWP switching delay when an active BWP change is triggered.
Proposal 3: Remove the square brackets in section 5.3.1 of TS 38.214 and adopt Text Proposal 3.
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