[bookmark: historyclause][bookmark: _Toc383764588]3GPP TSG RAN WG1 Meeting #99                                                                                 R1-191XXXX
Reno, NV, USA, November 18th – 22th , 2019

Agenda Item: 7.2.9.2
Source: MediaTek Inc.
Title: Offline Summary #1 of Cross-Slot Scheduling Adaptation
Document for: Discussion and Decision
Introduction
In RAN1 meetings #96-bis [1], #97 [2], #98 [3] and #98-bis [4], the following agreements are established:

	Resolving Rel-15 Sub-6 A-CSI-RS issue to UE power saving

	Agreements (RAN1 #96b):
· Regarding aperiodic CSI-RS triggering, at least if a UE is operated with cross-slot scheduling based power saving, 
· If all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states and the PDCCH SCS is equal to the CSI-RS SCS, specification allows the aperiodic CSI-RS triggering offset to be set to a non-zero value.


	L1-based adaptation for cross-slot scheduling - Procedures

	Agreements (RAN1 #97):
For an active DL and an active UL BWP, a UE can be indicated via L1-based signalling(s) from gNB to adapt the minimum applicable value(s) of K0, K2 and/or aperiodic CSI-RS triggering offset (with/without QCL_typeD configured).
 
Agreements (RAN1 #97):
To adapt the minimum applicable value of K0 (K2) for an active DL (UL) BWP, indication of the minimum applicable value is supported.
 
Agreements (RAN1 #97):
· To adapt the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP, implicit indication by defining the minimum applicable value the same as the minimum applicable K0 value when indicated is supported.
 
Agreements (RAN1 #97):
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) 
 

	L1-based adaptation for cross-slot scheduling - Exceptional cases

	Agreements (RAN1 #96b):
· The adaptation on the minimum applicable value of K0 does not apply to at least the following cases:
			RNTI
	PDCCH search space

	SI-RNTI
	Type0 common

	SI-RNTI
	Type0A common

	RA-RNTI, TC-RNTI
	Type1 common

	P-RNTI
	Type2 common


 
Agreements (RAN1 #97):
At least for the L1-based adaptation on the minimum applicable value of K2, it does not apply to PUSCH scheduled by MAC RAR for at least contention-based RACH procedure.

Agreements (RAN1 #97):
At least for the L1-based adaptation on the minimum applicable value of K2, it does not apply to:
· PUSCH scheduled by RAR UL grants for contention-free RACH procedure
· PUSCH scheduled with TC-RNTI


	L1-based adaptation for cross-slot scheduling - Signaling and configuration details

	Agreements (RAN1 #98):
Scheduling DCI format(s), 1-1 and/or 0-1, to indicate the minimum applicable value of K0 (K2) for active DL (UL) BWP during Active Time is supported
· FFS: Whether and how other scheduling DCI format(s) during Active Time can be used
 
Agreements (RAN1 #98):
To adapt the minimum applicable value of K0 (K2) for an active DL (UL) BWP for the carrier where PDSCH(PUSCH) is transmitted, the following is supported:
· One or two RRC configured values for restriction to the active TDRA table 
· RRC configuration is per BWP 
· If there are one or two RRC configured values for a BWP, 1-bit indication to indicate one value from two candidate values
· For the case of one RRC configured value, the 1-bit indication further indicates whether or not there is no restriction to the active TDRA table

Agreements (RAN1 #98b):
Value zero is a valid configuration for the minimum applicable K0/K2 value for the case when two RRC values are configured for the BWP
· Detail RRC configuration design is up to RAN2.

Agreements (RAN1 #98b):
For the RRC configuration, the configured minimum applicable K0/K2 value(s) take integer value(s) in the range from 0 to [16]

Agreements (RAN1 #98b):
UE higher layer signalling (detailed mechanisms up to RAN2) of suggested minimum applicable values for K0/K2 (one for each) for applying cross-slot scheduling is supported:
· For each of the all possible SCSs, the values are reported separately
· For same-carrier scheduling, each suggested value is in the range from 1 to 
· 15kHz/30kHz SCS: [2-4] slots
· 60kHz/120kHz SCS: [4-8] slots 
· FFS how to apply the values to the cross-carrier scheduling case in terms of minimum applicable value

Agreements (RAN1 #98b):
For an activated BWP without the 1-bit indication received in DCI for adapting the minimum applicable value of K0 (K2) for the BWP when there are one or two RRC configured values for the BWP, e.g., due to BWP switching triggered by BWP timer expiration, etc., the value applied for the BWP before the 1-bit indication is received within the BWP is determined by
· Option 2: The configured value if one value is RRC configured; The lowest-indexed RRC configured value if two values are RRC configured

Agreements (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


	Adaptation delay

	Agreements (RAN1 #98b):
· With application delay, X, for adaptation to the indicated minimum applicable K0/K2 value(s) for a scheduled cell triggered by the 1-bit indication of a DCI format 1-1 or 0-1 with in the scheduling cell,
· UE receives DCI of the change indication in slot n of the scheduling cell
· UE can be scheduled with the indicated minimum applicable K0/K2 value(s) for PDSCH/PUSCH on the scheduled cell in a DCI in slot (n + X) of the scheduling cell
· For same-carrier scheduling and at least for PDCCH monitoring case 1-1,
· X = max(Y, Z)
· Y is the active minimum applicable K0 value of the active DL BWP prior to the change indication
· Z is ([1], [1], [2], [2]) for DL SCS of (15, 30, 60, 120) KHz, respectively
· FFS: Cross-carrier scheduling 
· FFS: PDCCH monitoring case 1-2 and case 2
· FFS: Whether and how to add a delay for adaptation from same-slot scheduling to cross-slot scheduling before potential data retransmission(s) is finished
· FFS whether or not/how to define the upper bound for the application delay
· FFS whether/how to define UE behavior in case of miss detection

 Agreements (RAN1 #98):
· For an active DL and/or an active UL BWP, after UE is indicated to change the minimum applicable values of K0 and/or K2 and before the change indication takes effect,
· UE can be scheduled data with restriction based on current active minimum applicable values of K0 and/or K2
 



To accomplish specification for Rel-16 cross-slot scheduling adaptation, the following sections are devoted for addressing the remaining issues:
· Section 2: Adaptation Delay Specification
· Section 3: Questions to RAN4
· Section 4: Special Handling
· Section 5: Others

Adaptation Delay Specification
In RAN1 # 98-bis meeting [4], an initial version of application delay is specified:
	Agreements (RAN1 #98b):
· With application delay, X, for adaptation to the indicated minimum applicable K0/K2 value(s) for a scheduled cell triggered by the 1-bit indication of a DCI format 1-1 or 0-1 with in the scheduling cell,
· UE receives DCI of the change indication in slot n of the scheduling cell
· UE can be scheduled with the indicated minimum applicable K0/K2 value(s) for PDSCH/PUSCH on the scheduled cell in a DCI in slot (n + X) of the scheduling cell
· For same-carrier scheduling and at least for PDCCH monitoring case 1-1,
· X = max(Y, Z)
· Y is the active minimum applicable K0 value of the active DL BWP prior to the change indication
· Z is ([1], [1], [2], [2]) for DL SCS of (15, 30, 60, 120) KHz, respectively
· FFS: Cross-carrier scheduling 
· FFS: PDCCH monitoring case 1-2 and case 2
· FFS: Whether and how to add a delay for adaptation from same-slot scheduling to cross-slot scheduling before potential data retransmission(s) is finished
· FFS whether or not/how to define the upper bound for the application delay
· FFS whether/how to define UE behavior in case of miss detection



In the following subsections, we further discuss the remaining FFS’s. Before we move on, it is useful if we can first remove the square bracket of the candidate values for Z:

Cross-Carrier Scheduling 
To decide the application delay X for cross-carrier scheduling, how to determine Y and Z values need to be decided. In Table 1, there summarized companies’ related views. 

On Y value, where the K0 value is referenced should be specified for cross-carrier scheduling. From Table 1, there are 10 companies suggesting to reference K0 value of the scheduling CC and 2 companies suggesting to reference scheduled CC (considering numerology conversion). Regarding the majority view and that gNodeB can match K0 value of the scheduled CC to that of the scheduling CC, it is suggested to reference K0 value of the scheduling CC.

On Z value, which CC the DL SCS should refer to needs also to be decided. From Table 1, there are 7 companies suggesting scheduling CC, 2 companies suggesting scheduled CC and 1 company suggesting to consider all active CCs. Regarding the majority view and that DCI processing is on the scheduling CC, it is also suggested to reference the minimal application delay according the DL SCS of the scheduling CC.

By the above, the following proposal is suggested:

Proposal 1: For PDCCH monitoring case 1-1, the application delay of cross-slot scheduling adaptation, denoted by X slot(s) for the scheduling cell, is determined by
· X = max(Y, Z)
· Z 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
· Y is determined as one of the following alternatives:
· Alt 1: , i.e., the minimum applicable K0 value of the active DL BWP of the scheduling cell prior to the change indication.
· Note: If there is no minimum applicable K0 value configured for active DL BWP of the scheduling cell, Y is set to 0.
· Alt 2:  , where  the minimum applicable K0 value of the active DL BWP of the scheduled cell prior to the change indication,  and  are the SCS indices for the scheduling cell and the scheduled cell, respectively.  
· FFS: A joint Y value for all scheduled cells
[bookmark: _Ref24869663][bookmark: _Ref24869642]Table 1: Companies' views on application delay for cross-carrier scheduling
	T-doc
	Proposal(s)
	Preference

	[7]
	Proposal 1: For cross-carrier scheduling and at least for PDCCH monitoring case 1-1, the application delay of X slot(s) for UE to apply the indicated minimum applicable K0 and K2 values is specified as
•	X = max(Y, Z)
•	Y is the active minimum applicable K0 value of the active DL BWP of the scheduling cell prior to the change indication
•	Z is specified according to the SCS of the active DL BWP of the scheduling and takes value of (1, 1, 2, 2) for the SCS of (15, 30, 60, 120) KHz, respectively.
	Y: Depends on scheduling cell
Z: Depends on scheduling cell

	[8]
	Proposal 10: In case of cross carrier scheduling, the UE is not expected to receive a PDSCH scheduled with K0 smaller than   or a PUSCH scheduled with K2 smaller than, in which  or  is the value on scheduling carrier.
Proposal 11: For the case of cross-carrier scheduling, the application delay can be defined as :
· Y is the active minimum applicable K0 value of the active DL BWP of the scheduling carrier prior to the change indication
· Z is the value for the SCS , which corresponds to the active BWP for all the active carriers with maximum absolute value of Z.
	Y: Depends on scheduling cell
Z: Depends on all active cells

	[9]
	Proposal 8: For cross-carrier scheduling, the determination of application delay of a new minimum applicable K0/K2 received in a scheduling cell can just consider the active minimum applicable K0/K2 in scheduling cell.
	Y: Depends on scheduling cell
Z: Depends on scheduling cell

	[10]
	Proposal 4:
For an active DL and an active UL BWP, when UE is indicated by L1-based signalling(s) in slot n for scheduling cell to change the minimum applicable value(s) of K0 and/or K2, UE is not expected to apply the new indicated minimum applicable value(s) before slot 𝑛’ for K0 on scheduled cell, or slot  𝑛’’ for K2 on scheduled cell, 

[image: ]
where,
· X = max(Y, Z)
· Y is the minimum applicable K0/K2 value prior to the indicated change
· Z = [2] for [SCS=120k] and [1] for other SCS for [DL and UL]
· W is the symbol index of PDCCH in the slot

	New formula

	[11]
	Proposal 5: The application delay X could be reused for cross-carrier scheduling with different SCS. 
	Y: Depends on scheduling cell
Z: Depends on scheduled cell (?)

	[12]
	Proposal 5: For cross-carrier scheduling, existing minimum applicable value of slot offset K0 or K2 is scaled based on the numerology of the DL BWP in scheduling cell for calculating application delay. 
	Y: Depends on scheduling cell
Z: Depends on scheduling cell

	[14]
	Proposal 2: For cross-carrier scheduling, the application delay of minimum applicable K0/K2 value for scheduled cell is determined based on the parameters Y and Z of the scheduling cell.
	Y: Depends on scheduling cell
Z: Depends on scheduling cell

	[15]
	Proposal 9: For cross-carrier scheduling, the application delay is defined as X = max(Y, Z), and Y is the minimum applicable value of K0 among all scheduled cells, such that Y = min{ } where
·  is the current applicable value of Kmin for the active BWP on a scheduled cell with carrier indicator of i
·  and  are the subcarrier spacing configurations for the active BWP on scheduled cell i and scheduling cell, respectively.
	Y: Depends on the scheduled cell

	[17]
	Observation 2: The determined delta-value of cross-carrier scheduling with different numerologies have no impact on the application delay formula
	Y: Depends on scheduling cell
Z: Depends on scheduling cell

	[18]
	Proposal 3: For cross-carrier scheduling case, UE apply the indicated minimum applicable value after X symbols in SCS of DL BWP of scheduling carrier from the DCI with the indication.
	

	[19]
	Proposal 6:



where 

Y is the active minimum applicable K0 value of the active DL BWP prior to the change indication,
Z is ([1], [1], [2], [2]) for DL SCS of (15, 30, 60, 120) KHz, respectively.
	Y: Depends on scheduling cell
Z: Depends on scheduling cell

	[20]
	Proposal 8:
To calculate application delay for cross-carrier scheduling case, the minK0 value of the scheduled cell is normalized to the scheduling cell numerology
	

	[21]
	Proposal 1 : In X=max(Y,Z), Y is the minimum K0 value of active DL BWP of scheduling cell.
	Y: Depends on scheduling cell


	[24]
	[bookmark: _Toc24144169]Proposal 10: Determining the application delay jointly across multiple cells, if beneficial, can be left to implementation for best flexibility and specification simplicity.
For cross carrier scheduling,
Y = 
Where  is the current minimum K0 value of the active DL BWP on the scheduled cell prior to the indicated change;  is the PDSCH numerology of the active DL BWP on the scheduled cell in case it is different from , i.e. the scheduled PDSCH numerology, due to a DL BWP change triggered for the scheduled cell

	Y: Depends on scheduled cell


	[25]
	Proposal 1: If Rel.16 supports the indicated minimum applicable K0/K2 value(s) for a scheduled cell triggered by a cross-carrier scheduling DCI, the application delay is the same with same-carrier scheduling case.
	Y: Depends on scheduling cell
Z: Depends on scheduling cell



PDCCH monitoring case 1-2 and case 2
If PDCCH monitoring case 1-2 and case 2 are to be utilized, the application delay may need to be adjusted to accommodate reasonable UE processing time. In Table 2, there summarizes companies’ views on application delay for PDCCH monitoring case 1-2 and case 2.  There are 4 companies suggesting to keep the same formula, 4 companies suggesting not to specify for case 1-2 and/or case 2. For the companies proposing to change the formula, adding one slot delay to Z value is suggested. According to the above the following proposal is suggested:

[bookmark: _Ref24875330][bookmark: _GoBack]Proposal 2: If there is any configured PDCCH monitoring occasion outside the first [3] symbols for the scheduling cell, additional one slot is added to the Z value before determining the application delay, X.
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Table 2: Companies' view on application delay for PDCCH monitoring case 1-2 and case 2
	T-doc
	Proposal(s)
	Preference

	[7]
	Proposal 2: The same application delay formula applies to PDCCH monitoring cases 1-1, 1-2 and 2, assuming that gNodeB will configure proper minimum applicable K0 and K2 values when cross-slot scheduling is applied. 
	Same as case 1-1

	[8]
	Proposal 13: The design for PDCCH case 1-2 and case 2 should not be discussed before all the remaining issues for PDCCH case 1-1 are concluded.
	Not to discuss

	[9]
	Proposal 7: The application delay in PDCCH monitoring case 1-2 and case 2 is the same as that in PDCCH monitoring case 1-1.
	Same as case 1-1

	[11]
	Proposal 1: for PDCCH monitoring occasion case1-2 and case 2, application delay X could be same as PDCCH monitoring case1-1.
	Same as case 1-1

	[12]
	Proposal 6: Study of PDCCH monitoring case 1-2 and case 2 is deprioritized for specification of cross-slot scheduling procedure. 
	Not to discuss

	[14]
	Proposal 1: The application delay agreed for PDCCH monitoring case 1-1 is applied to all PDCCH monitoring cases (i.e., 1-2, and 2).
	Same as case 1-1

	[15]
	Proposal 8: The application delay is defined as X = min(max(Y, Z)+d, W) where
· W is upper bound of the application delay which is based on UE capability signaling (related to PDCCH processing time relaxation)
· d = 1 if the ending symbol of the PDCCH indicating minimum applicable K0/K2 value(s) is later than 7-th symbol in a slot, otherwise d=0.
	

	[20]
	Proposal 9	For PDCCH monitoring case 1-2 or PDCCH monitoring case 2, additional factor can be added to the application delay calculation by considering the SCS and the location of the last symbol of the PDCCH MO
	

	[21]
	Proposal 2 : Support Z=2 for Case 1-2 and Case 2. 
Proposal 3 : Use Z=2 for Case 1-1, Case 1-2 and Case 2 for all SCSs.
	

	[25]
	Proposal 2: For PDCCH monitoring case 1-2, the application delay is the same as case 1-1. Whether the UE can achieve this to support the minimum K0/K2 value indication is up to a UE capability. 
Proposal 3: For PDCCH monitoring case 2, it is not supported to indicate minimum K0/K2 value for cross-slot scheduling adaptation in Rel.16
	Same for case 1-2; case 2 is not supported in Rel16

	[26]
	Proposal 8: In monitoring case 1-2 and 2 add one slot to Z values used for case 1-1 monitoring. 
	



Additional delay for potential data retransmission(s) to be finished
It is agreed that indication of cross-slot scheduling adaptation is carried by a scheduling DCI. However, during data inactivity time, there is no data scheduling. It remains open how to indicate UE to apply cross-slot scheduling for power saving during data inactivity. Additional delay may be added to accommodate the potential retransmissions.

In Table 3, there summarize companies’ views on whether and how a potential delay is added. There are 8 companies expressing their views, and 5 of the companies suggest no additional delay. There are 3 companies propose different method to accommodate potential retransmissions. Regarding the majority view, we suggest no additional delay is added for potential data retransmission(s) to be finished.

Suggestion: No additional delay is added to accommodate potential data retransmission(s)

[bookmark: _Ref24973478]Table 3: Companies’ views on additional delay for potential data retransmission(s) to be finished
	T-doc
	Proposal(s)
	Preference

	[7]
	Proposal 3: When UE is indicated to change to a larger minimum applicable K0 value by DCI format 1-1 during Active Time, UE applies the target minimum applicable K0 value if the scheduled TB by the DCI is decoded correct, subject to a proper application delay.
[bookmark: _Ref24163683]Proposal 4: the application delay of X slot(s) for UE to apply the indicated minimum applicable K0 and K2 values is specified as 
•	X = max(Y, Z) + D
•	Y is the active minimum applicable K0 value of the active DL BWP of the scheduling cell prior to the change indication
•	Z is specified according to the SCS of the active DL BWP of the scheduling and takes value of (1, 1, 2, 2) for the SCS of (15, 30, 60, 120) KHz, respectively.
•	D is [2] if a larger minimum applicable K0 value than currently active one is indicated by DCI format 1-1; 0 otherwise

	Add another delay term to the formula

	[8]
	Observation 5: The difficulty in predicting a potential retransmission of the last scheduled TB may prevent gNB from implementing a simple scheduling strategy to use same-slot scheduling only for actual scheduling and use cross-slot scheduling to monitor PDCCH only, which would be able to minimize the impact on legacy gNB to support the feature.
Proposal 12: Allow the 1-bit in DCI format 1_0/1_1 to indicate minimum K0/K2 without data scheduling by setting some existing DCI field(s), e.g. FDRA field, to be all ‘0’s, or all ‘1’s.
	Schedule PDCCH with specific pattern

	[9]
	Observation 4: As network can schedule MAC-layer dummy packet to switch UE to cross-slot scheduling mode in the situation of data inactivity, no additional consideration is needed.
	No additional consideration

	[11]
	Proposal 2:  The application delay would not be impacted by HARQ retransmission. 
	No additional consideration

	[20]
	[bookmark: _Toc24137495]Proposal 4: When UE is in same-slot (SS) state in slot n, the UE continues to be in SS state for at least X more slot unless DCI with CSIF = 1 is detected. UE transitions to CS state if does not detect a DCI with CSIF = 0 for X slots. The value of X is configurable in RRC and could be set to cover the HARQ retransmission procedure.

	Timer-based

	[21]
	Proposal 9 : Do not introduce any measure in cross slot scheduling technique considering HARQ retransmission.
	No additional consideration

	[25]
	Proposal 4: No need to add a delay for adaptation from same-slot scheduling to cross-slot scheduling before potential data retransmission(s) is finished.
	No additional consideration

	[26]
	Proposal 9: No further discussion and solution is needed to add delay for adaptation from same-slot scheduling to cross-slot scheduling before potential data retransmission(s) is finished.
	No additional consideration



Upper bound on the application delay
In RAN1 #98-bis meeting, there agreed FFS upper bound on the application delay. In Table 4, there summarize companies’ view on whether and how to add upper bound on the application delay. Among the 7 companies expressing views, 4 companies suggest no upper bound, and 3 companies suggest adding upper bound with different proposals. 

In [24], it is shown that defining upper bound as UE reported BWP switch delay is beneficial to simplify the specification for cross-BWP scheduling case. In this regard, the following is suggested:

Proposal 3: The application delay is upper bound by UE reported BWP switch delay for the scheduling cell

[bookmark: _Ref24981245]Table 4: Companies’ views about the upper bound on the application delay
	T-doc
	Proposal(s)
	Preference

	[7]
	Proposal 5: No additional upper bound is specified to the application delay of adapting the minimum applicable K0 and K2 values.
	No upper bound

	[8]
	Proposal 3: The value of upper bound of application delay is same as the upper bound of UE suggested minimum K0/K2.
	Upper bound is UE’s suggested values

	[11]
	Proposal 3: There is no significant benefit to adopt the upper bound of the application delay.
	No upper bound

	[21]
	Proposal 6 : Do not introduce upper bound on application delay.
	No upper bound

	[24]
	Proposal 8: At least for same-carrier scheduling, consider defining the upperbound for the application delay as the BWP switch delay, subject to further update from RAN4 on whether BWP switch delay should be impacted by the cross-slot scheduling feature.
	Upper bound by BWP switch delay

	[25]
	Proposal 5: No need to define an upper bound for the application delay for the cross-slot scheduling adaptation.  
	No upper bound

	[26]
	Proposal 11: Define upper bound for the application delay, e.g. 4 slots. 
	4 slots



UE behaviour in case of miss detection
Table 5 summarizes companies’ views on UE behaviors in case of miss detection. Among the 9 companies expressing their views, 8 companies expressed need of further specification on UE behavior in case of miss detection. Regarding the significant majority view, no specification is suggested.

Suggestion: No specification on UE behavior in case of miss detection of the change indication to the minimum applicable K0 and K2 values

[bookmark: _Ref24981986]Table 5: Companies' views on UE behavior in case of miss detection
	T-doc
	Proposal(s)
	Preference

	[7]
	[bookmark: _Ref24155915][bookmark: _Ref24163731][bookmark: _Ref24165510]Conclusion 1: To avoid mis-alignment between gNodeB and UE in the applied minimum applicable K0 and K2 values, gNodeB can keep the same value for the 1-bit indication before receiving UE response (ACK/NACK and/or PUSCH) with respect to the scheduling DCI indicating the change of the minimum applicable K0 and K2 values.
	Not necessary from UE side

	[8]
	Proposal 4: As a complement to application delay X, if UE receives a DCI with the change indication of minimum scheduling offset, UE does not expect to be scheduled with larger scheduling offset than the indicated minimum K0/K2 until the corresponding HARQ-ACK or the PUSCH corresponding to the DCI is transmitted. 
	Not necessary from UE side

	[11]
	Proposal 4: it is unnecessary to define UE behavior in case of miss detection, and it could be implemented to gNB by means of limited scheduling.
	Not necessary from UE side

	[12]
	Proposal 3: 
· Optimization involving dynamic operation, such as HARQ-ACK response to PDCCH, to handle miss-detection is not supported
· If needed, a timer can be introduced which starts after DCI indicates highest indexed configured value for minimum applicable K0. Upon expiry of the timer, UE may fallback to default value or no restriction. 
	Not necessary from UE side

	[13]
	Observation 1: To improve robustness to invalid TDRA table entries, the gNodeB should not schedule with a new smaller K0 value until it has received either PUCCH or PUSCH in response to the scheduling DCI that updated the K0_min value.

	Not necessary from UE side

	[21]
	Observation 9: Network can properly handle UE’s miss detection of DCI carrying new minimum value indication.
	Not necessary from UE side

	[23]
	Proposal 3: Support handling for the error case such that the UE may miss the indication to change the minimum applicable value of K0/K2.
	Handling of miss-detection is needed

	[24]
	[bookmark: _Toc24144153]Observation 3: The 1-bit indication is repeatedly sent in DCI format 1_1 and 0_1 even when there is no change in the indication. This provides a way for UE to self-recover from any potential mismatch with the gNB due to missed detection of DCI format 1_1 and/or 0_1 indicating a change of the minimum scheduling offset(s).
[bookmark: _Toc24144160]Proposal 1: Given that UE can self-recover from potential error condition of minimum scheduling offset mismatch due to missed indication signaling between the UE and the gNB, there should be no need to specify additional error handling mechanism for indication signaling.
	Not necessary from UE side

	[25]
	Proposal 6: Although we think miss detection is critical and needs to be handled by application delay design, for sake of progress, no need to define UE behaviour in case of miss detection.
	Not necessary from UE side



Avoiding back-to-back triggering of adaptation
For adaptation to minimum applicable K0 and K2 values, application delay is required for UE to finish the adaptation. It is nature to clarify whether and how back-to-back triggering of adaptation should be supported.

In Table 6, there summarize companies’ views on avoiding/supporting back-to-back triggering of adaptation. Among the 11 companies expressing their views, 7 companies suggest indication of such adaptation is not expected, 2 companies suggest to ignore such indication, 1 company think such adaptation can happen with the 1-bit indication followed by BWP switch indication, and only 1 company think no need to avoid. Majority companies think UE has no need to support back-to-back triggering of adaptation, and therefore the following proposal is suggested:

[bookmark: _Ref24163742]Proposal 4: For the adaptation on the minimum applicable K0 and K2 values, UE does not expect to be indicated another change indication before previous indication is applied (subject to the application delay). 

Table 6: Companies' views on avoiding back-to-back triggering of adaptation
	T-doc
	Proposal(s)
	Preference

	[7]
	Proposal 6: UE is not expected to receive a different value in the 1-bit indication before the previous indicated minimum applicable K0 and K2 values are applied.
	Not expected

	[8]
	Proposal 8: UE is not expected to be indicated a different minimum K0/K2 value before the prior minimum K0/K2 indication takes effect.
Proposal 9: Before a prior minimum K0/K2 indication takes effect, a later indication with the same value as the prior indication does not impact the application of the prior indication.

	Not expected

	[9]
	Proposal 10: During the application delay, the minimum applicable K0/K2 can be updated by BWP switching.
	Can be updated

	[12]
	Proposal 7: Specification of UE behavior when a different minimum applicable value of K0/K2 is indicated during application delay is not necessary
	Not to discuss

	[13]
	Proposal 1: During a switch between cross-slot scheduling parameters, the UE ignores the 1-bit indication before applying the previously indicated change.
	Not expected

	[15]
	Proposal 10: UE ignores the 1-bit indication for Kmin value before applying previous indicated change. The UE is provided the exact time information where the UE can or cannot ignore the Kmin indication by higher layer signalling.
	Not expected

	[16]
	Proposal 7: UE is not expected to receive a different value of 1-bit indication during the application delay of previous 1-bit indication.
	Not expected

	[19]
	Proposal 5: UE ignores the 1-bit indication before applying previous indicated change.
	Not expected

	[21]
	Proposal 7 : For scheduling DCIs received during the minimum applicable value switching duration, UE is not supposed to be indicated a new minimum applicable value which is different from most recently received new value which initiated switching.
	Not expected

	[24]
	[bookmark: _Toc24144170][bookmark: _Hlk21045541]Proposal 11: UE does not expect to receive another indication of minimum scheduling offset change in a scheduling DCI for the same active BWP before the confirmation of the reception of a previous indication of minimum scheduling offset change. If the previous change indication is carried in a DL scheduling DCI, the confirmation happens when HARQ-ACK for the scheduled PDSCH is sent. If the previous change indication is carried in a UL scheduling DCI, the confirmation happens when the scheduled PUSCH is sent.
	Not expected

	[26]
	Proposal 13: After a change of the applied minimum scheduling offset restriction indication carried by a DCI in slot n, the UE does not expect a new change to be indicated earlier than in slot n+X. 
	Not expected



Interaction with BWP switch
When the change indication is carried in cross-BWP scheduling, how to ensure the application may require special handling for the case where source and target BWPs are of different numerologies, as shown in Figure 1 quoted from [6]. 
[image: ]
[bookmark: _Ref24157433]Figure 1: To keep absolute application delay across BWP switch; quoted from [6]

The above question is related to which delay UE should follow if the change indication on the minimum applicable K0 and K2 values is indicated by the 1-bit indication and by the BWP switch indication. In Table 7, there summarize on the interaction between the application delay and BWP switch delay. There are 5 out of 6 companies suggest to follow BWP switch delay whenever the change on minimum applicable K0 and K2 values is triggered by BWP switch indication. The following is therefore suggested to capture the majority view:

Proposal 5: For the adaptation on the minimum applicable K0 and/or K2 values indicated with the DCI that triggers BWP switching, UE is expected to apply the indicated minimum applicable K0 and/or K2 values associated with the target BWP after the BWP switch delay.

[bookmark: _Ref24993412]Table 7: Companies' views on interaction between the application delay and BWP switch delay
	T-doc
	Proposal(s)
	Preference

	[7]
	Proposal 7: The application delay is defined for the change indication of the minimum applicable K0 and K2 values in an active BWP. When BWP switch is triggered, UE follows BWP switch delay and the indicated minimum applicable K0 and K2 values for the target BWP should be applied after the BWP switch.
	Follow BWP switch delay

	[8]
	Proposal 5: The application delay of the change of minimum applicable K0/K2 is the same as the BWP switching delay, if the change is triggered due to a BWP switching.
Proposal 6: When non-zero minimum K0/K2 are applicable on the active DL/UL BWP, the BWP switching delay is relaxed to be slightly larger than the requirement in TS 38.133 to accommodate the time for relaxed PDCCH processing.
Proposal 7: When non-zero minimum K0/K2 are applicable on the active DL/UL BWP, the BWP switching delay is TBWPswitchingDelay + minK0 - , where:
· minK0 is the applicable minimum K0 of the scheduling BWP;
· 
 is the normal PDCCH processing time considering the numerology of the scheduling BWP; corresponding the delta values agreed in RAN1#97 meeting in Multi-RAT DC and CA enhancements;
· TBWPswitchingDelay is the requirement on the BWP switching delay for the same-slot scheduling in TS 38.133.
	Follow BWP switch delay;
Relax BWP switch delay requirement

	[9]
	Proposal 9:The application delay should not be larger than the BWP switch delay.
	Follow BWP switch delay

	[18]
	Proposal 4: In case of different SCS after BWP switching by DCI, UE apply the absolute time equal to X symbols in SCS of DL BWP transmitting the DCI indicating the minimum k.
	

	[20]
	[bookmark: _Toc24137497]Proposal 6: The UE should be able to switch to the new BWP right after BWP-switch delay, including for the case of minK0 is larger than the BWP-switch time delay.
	Follow BWP switch delay

	[24]
	[bookmark: _Ref24103423][bookmark: _Toc24144167]Proposal 8: At least for same-carrier scheduling, consider defining the upperbound for the application delay as the BWP switch delay, subject to further update from RAN4 on whether BWP switch delay should be impacted by the cross-slot scheduling feature.
	Follow BWP switch delay; subject to whether  RAN4 will relax BWP switch delay requirement




Potential LS to RAN4
There are two questions related to BWP switch delay requirement when comparing with the newly defined application delay:
1. Relaxed DCI processing timeline is considered, in terms of value Y, in RAN1 design of application delay. Ask RAN4 whether BWP switch delay should be extended when UE receives BWP switch indication under cross-slot scheduling
2. Application delay can be much shorter than the delay of BWP switch that changes the settings of TDRA table and A-CSI triggering offset. Ask RAN4 whether BWP switch delay can be reduced for a type-2 delay UE. Joint consideration with BWP switching to adapt maximum MIMO layer number and/or SCell dormancy behaviour is necessary to avoid diverse BWP switch delay requirements.

To resolve the above questions related to BWP switch delay, RAN4 looks the right WG to discuss it. In Table 8, there summarize companies’ views on the LS content to RAN4. There is no additional topic suggested from the companies. The following is therefore suggested for further discussion

Proposal 6: Send an LS to RAN4 to check on whether BWP switch delay should be modified, considering
· Relaxed PDCCH processing timeline with cross-slot scheduling 
· Potentially shorter BWP switch delay than the UE reported value for BWP switch with difference only in TDRA setting and A-CSI-RS triggering offset

[bookmark: _Ref25011494]Table 8: Companies' views on the LS content to RAN4
	T-doc
	Proposal(s)
	Preference

	[7]
	Proposal 8: RAN1 send LS to RAN4 for inquiring
· Whether and what amount BWP switch delay requirement can be extended if BWP switch is triggered under cross-slot scheduling, regarding the relaxed UE processing timeline for DCI 
· Whether and what amount BWP switch delay requirement can be reduced if BWP switch has difference only in the settings of TDRA table and A-CSI triggering offset.
· Note: Joint consideration with MIMO layer adaptation and SCell dormancy behavior adaptation is expected for a more unified BWP switch delay requirement.
	

	[9]
	Proposal 14: Send an LS to RAN4 to check on the impact of cross-slot scheduling with relaxed PDCCH processing time on BWP switch delay and whether or not the BWP switch delay can be extended if there is an impact.
	

	[24]
	[bookmark: _Toc24144164]Proposal 5: For the cross-slot scheduling power saving feature, non-zero minimum scheduling offset is supported. Send LS to RAN4 informing them of the potential range of the minimum scheduling offset, and ask them for their assessment on the potential impact to BWP switch delay, and consider it in their specification work.
	



Special Handling
UE behaviour when an invalid TDRA entry is indicated
According to current specification, UE will drop the DCI if inconsistent information is detected. However, when an invalid TDRA entry is indicated, it is likely due to a missed indication. As suggested in Conclusion 2, gNodeB can keep the same indication to align UE behavior given that UE will follow the change indication. But, UE will actually drop the following DCIs if they indicate an invalid TDRA entry. 

In Table 9, companies’ views on UE behavior when an invalid TDRA entry is indicated are summarized. The views are quite diverse. Since this issues comes from a missing DCI carrying the change indication on the minimum K0 and K2 value and the majority views is not to handle such missing, no specification is suggested if the missing can be recovered. For fallback scheduling DCI, it is not the case and special handling will be needed [15]. In this regard, the following proposal is suggested:

Proposal 7: UE falls back to lowest indexed minimum applicable K0 and K2 values when the UE detects an invalid entry in TDRA table from DCI format 0_0 or 1_0.

[bookmark: _Ref25015379]Table 9: Companies' views on UE behavior when an invalid TDRA entry is indicated
	T-doc
	Proposal(s)
	Preference

	[7]
	Proposal 9: When cross-slot scheduling adaptation is configured and UE receives a DCI indicating an invalid TDRA entry according to current active minimum applicable K0 and K2 values, UE changes to the indicated minimum applicable K0 and K2 values by the DCI, subject the application delay, while dropping the remaining DCI content.
	Change to the indicated minimum applicable K0 and K2

	[10]
	Proposal 2: UE applies the minimum K0/K2 value when PDCCH is successfully decoded, irrespective the entry in the active DL (UL) TDRA table with K0 (K2) value from the scheduling DCI is smaller than the active minimum applicable K0/K2 value prior to the change indication.
	Apply the minimum K0/K2 values

	[13]
	Proposal 2: If the UE receives a DCI with an invalid TDRA entry, the UE does not respond to that DCI with PUCCH or PUSCH.
Proposal 3: When the UE receives multiple invalid TDRA entries, it sends an RRC message to the gNodeB to reset the cross-slot scheduling state of the system
	Ignores/ sends RRC message upon constant error reception 

	[15]
	Proposal 7: UE falls back to lowest applicable value for Kmin when the UE detects an invalid entry in TDRA table by DCI format 0_0 or 1_0. 
	UE falls back to lowest applicable value

	[19]
	Proposal 3: If K0/K2 in a scheduling DCI is smaller than the corresponding minimum applicable value, UE sets K0min/K2min to a default value.
Proposal 4: If CSI-RS triggering offset or aperiodic SRS triggering offset (if supported) indicated in a scheduling DCI is smaller than the corresponding minimum applicable value, UE sets K0min/K2min to a default value.
	Reset the minimum K0/K2 values to default values 

	[21]
	Proposal 11 : When UE could be indicated one of two minimum applicable values {A,B} with 0<A<B, for PDSCH transmission, the UE is not supposed to be indicated with an index of TDRA entries with K0 less than A. Once DCI with such indication is received, then UE ignores that DCI.
	Not expected

	[26]
	Proposal 12: If UE detects DCI scheduling offset (K0/K2) less than the currently applicable minimum scheduling offset restriction (K0min/K2min) UE fall backs to the same slot scheduling, i.e. disables use of minimum applicable value.
	Fallback to same-slot scheduling



Joint indication 
It was agreed that one or two configured values are configured by RRC for the restriction to the active TDRA table. The RRC configuration was agreed per BWP configured. However, the uplink BWP and downlink BWP may not be always switched together, e.g. for the paired spectrum, it is allowed that the DL BWP changes independently with the UL BWP switching. What if the 1-bit indication in DL grant is different from that in UL grant? In Table 10, companies’ views related to joint indication are summarized, and there is no consensus on special handling for such inconsistent indication. Therefore the following is suggested:

Suggestion: No special handling for inconsistent joint indication
Note: Rel-15 behavior: UE does not expect to receive inconsistent indication in 1-bit indications of DL and UL grants.

[bookmark: _Ref25016767]Table 10: Companies' views related to joint indication
	T-doc
	Proposal(s)
	Preference

	[7]
	Proposal 10: For joint indication, if only DCI format 1-1 (0-1) with the 1-bit indication is received, UE will apply the 1-bit indication to the active UL (DL) BWP. If both DCI format 1-1 and format 0-1, UE will apply the 1-bit indications to the active DL BWP and UL BWP, respectively.
	

	[9]
	Proposal 2:The 1-bit indication in DCI format 0_1 or DCI format 1_1 is used to indicate one minimum applicable K0 in DL BWP and one minimum applicable K2 in UL BWP simultaneously.
	

	[10]
	Proposal 8: 1-bit in DCI point to a combination of value (min_offset_dl, min_offset_ul) which corresponds to the configuration of minimumSchedulingOffset for downlink BWP and uplink BWP respectively. And 1-bit DCI cannot take value combinations for (min_offset_dl, min_offset_ul) which is (0, x) or (x, 0) (x is positive integer that is greater than zero).
	




Others
Additional exception case
In RAN1 #96-bis meeting, the following is agreed:
	Agreements (RAN1 #96b):
· The adaptation on the minimum applicable value of K0 does not apply to at least the following cases:
			RNTI
	PDCCH search space

	SI-RNTI
	Type0 common

	SI-RNTI
	Type0A common

	RA-RNTI, TC-RNTI
	Type1 common

	P-RNTI
	Type2 common






Since UE can monitoring C-RNTI, CS-RNTI and MCS-RNTI in the above common search spaces, should we also exclude applying cross-slot scheduling for these combinations so that UE doesn’t need to perform same-slot processing for SI-RNTI/RA-RNTI/TC-RNTI/P-RNTI while cross-slot processing for C-RNTI/CS-RNTI/MCS-RNTI? 

Table 11 quoted from TS 38.214 shows that different TDRA table will apply to C/CS/MCS-RNTI in any common search space associated with CORESET 0. In Table 12, there summarize companies’ views related to additional exceptional case, 4 out of 7 companies suggest not to apply the configured restriction for C/CS/MSC-RNTI monitored in any common search space associated with CORESET 0 if default TDRA table is used. Consequently, the following proposal is suggested:

Agreements:
The adaptation on the minimum applicable value of K0 does not apply to C/CS/MCS-RNTI monitored in any common search space (of type 0/0A/1/2) associated with CORESET 0 if default TDRA table is applied.
· FFS the case of CSS of type 3
· FFS other cases if default TDRA table is applied

[bookmark: _Ref25025626]Table 11: Applicable PDSCH time domain resource allocation
	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	pdsch-ConfigCommon includes pdsch-TimeDomainAllocationList
	pdsch-Config includes pdsch-TimeDomainAllocationList
	PDSCH time domain resource allocation to apply

	SI-RNTI

	Type0 common
	1
	-
	-
	Default A for normal CP

	
	
	2
	-
	-
	Default B

	
	
	3
	-
	-
	Default C

	SI-RNTI
	Type0A common
	1
	No
	-
	Default A

	
	
	2
	No
	-
	Default B

	
	
	3
	No
	-
	Default C

	
	
	1,2,3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon

	RA-RNTI, TC-RNTI
	Type1 common
	1, 2, 3
	No
	-
	Default A

	
	
	1, 2, 3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon

	P-RNTI
	Type2 common
	1
	No
	-
	Default A

	
	
	2
	No
	-
	Default B

	
	
	3
	No
	-
	Default C

	
	
	1,2,3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon

	C-RNTI, MCS-C-RNTI, CS-RNTI
	Any common search space associated with CORESET 0
	1, 2, 3
	No
	-
	Default A

	
	
	1, 2, 3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon

	C-RNTI, MCS-C-RNTI, CS-RNTI
	Any common search space not associated with CORESET 0

UE specific search space
	1,2,3
	No
	No
	Default A

	
	
	1,2,3
	Yes
	No
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon 

	
	
	1,2,3
	No/Yes
	Yes
	pdsch-TimeDomainAllocationList provided in pdsch-Config




[bookmark: _Ref25025575]Table 12: Companies' views related to additional exceptional case
	T-doc
	Proposal(s)

	[7]
	Proposal 11: Cross-slot scheduling, if indicated with non-zero minimum applicable K0 and K2 values, applies to C-RNTI, CS-RNTI and MCS-RNTI for all types of search spaces.

	[10]
	Proposal 9:
Cross-slot scheduling enhancement is not supported by fallback DCI in common search space except for Type 3 CSS in Rel-16. For fallback DCI in USS and Type 3 CSS, UE applies the latest minimum K0/K2.

	[14]
	Proposal 3: For C-, CS-, or MCS-C-RNTI monitored in Type0, 0A, 1, or 2 CSS, following options can be considered;
· Option 1: the adaptation on the minimum applicable value K0 is not applied to corresponding PDSCH TDRA 
· Option 2: the adaptation on the minimum applicable value K0 is not applied, if default TDRA table is assumed

	[15]
	Proposal 15: The adaptation on the minimum applicable value of K0 does not apply to the following case:
	RNTI
	PDCCH search space

	C-RNTI, MCS-C-RNTI, CS-RNTI
	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace




	[22]
	Proposal 7: The adaptation on the minimum applicable value of K0 does not apply to a slot in which DCI format with CRC scrambled by MCS-C-RNTI is monitored.

	[25]
	Proposal 7: If pdsch-ConfigCommon does not include pdsch-TimeDomainAllocationList, TDRA table restriction does not apply to UE-specific PDCCH (C-RNTI, MCS-C-RNTI, and CS-RNTI) in any common search space associated with CORESET 0. If pusch-ConfigCommon does not include pusch-TimeDomainAllocationList, TDRA table restriction applies to UE-specific PDCCH (C-RNTI, MCS-C-RNTI, and CS-RNTI) in any common search space associated with CORESET 0. 
Proposal 8: If pdsch-ConfigCommon includes pdsch-TimeDomainAllocationList and the indicated minimum K0 value is within the range of the K0 values of the common TDRA table entries, TDRA table restriction applies to UE specific PDCCH (C-RNTI, MCS-C-RNTI, and CS-RNTI) in any common search space associated with CORESET 0. This principle also applies for UL case.
Proposal 9: If the pdsch-TimeDomainAllocationList is not provided in pdsch-Config but provided in pdsch-ConfigCommon, proposal 5 and 6 would apply to all the search spaces.


	[26]
	Proposal 4: Regarding C-, CS-, or MCS-C-RNTI monitored in Type0A, 1 or 2 CSS the adaptation on the minimum applicable value K0 is not applied if default TDRA table is assumed. 





Specification of value ranges for higher layer signalling
In RAN1 #98-bis, the following are agreed:
	Agreements (RAN1 #98b):
For the RRC configuration, the configured minimum applicable K0/K2 value(s) take integer value(s) in the range from 0 to [16]



	Agreements:
UE higher layer signalling (detailed mechanisms up to RAN2) of suggested minimum applicable values for K0/K2 (one for each) for applying cross-slot scheduling is supported:
· For each of the all possible SCSs, the values are reported separately
· For same-carrier scheduling, each suggested value is in the range from 1 to 
· 15kHz/30kHz SCS: [2-4] slots
· 60kHz/120kHz SCS: [4-8] slots 
FFS how to apply the values to the cross-carrier scheduling case in terms of minimum applicable value



In Table 13, there summarize related companies’ views. For the configured minimum applicable K0/K2 value(s), there are 6 companies expressing views, and 4 companies suggest 16, 1 company suggests 8 and 1 company suggests 4. Since smaller numbers can always be configured with the larger range, it is suggested to remove the square bracket of the previously agreed upper bound:

Agreements:
· For the RRC configuration, the configured minimum applicable K0/K2 value(s) take integer value(s) in the range from 0 to 16 slots.

For the UE reported value ranges, there are 4 companies expressing their view, 2 companies suggest (4, 4, 8, 8) for SCS of (15, 30, 60, 120) kHz, 1 company suggests (16, 16, 16, 16), and 1 company suggests (2, 2, 4, 4). Since the reporting is for same-carrier scheduling and gNodeB can configure restriction up to 16 for the cross-carrier scheduled CC, it is suggested to take the upper bound of the previous agreement:
Proposal 8: UE capability signaling of suggested minimum applicable values for K0 and K2 for applying cross-slot scheduling is supported:
· For each of the all possible SCSs, the values are reported separately
· For same-carrier scheduling, each suggested value is selected from  
· 15kHz/30kHz SCS: {1, 2, 4, 6} slots
· 60kHz/120kHz SCS: {2, 4, 8, 12} slots
· Note: It is not to mandate gNodeB to apply the same value(s) as signaled.

[bookmark: _Ref25027233]Table 13: Companies' views on value ranges for higher layer signalling
	T-doc
	Proposal(s)

	[7]
	Proposal 12: UE higher layer signalling (detailed mechanisms up to RAN2) of suggested minimum applicable values for K0/K2 (one for each) for applying cross-slot scheduling is supported:
•	For each of the all possible SCSs, the values are reported separately
•	For same-carrier scheduling, each suggested value is in the range from 1 to 
o	15kHz/30kHz SCS: 4 slots
o	60kHz/120kHz SCS: 8 slots

	[8]
	(RRC) Proposal 14: Confirm that for the RRC configuration, the configured minimum applicable K0/K2 value(s) take integer value(s) in the range from 0 to 16.
Proposal 15: Confirm that the UE suggested minimum applicable values for K0/K2 is in the range from 1 to
· 15kHz/30kHz SCS: 4 slots
· 60kHz/120kHz SCS: 8 slots

	[9]
	(RRC) Proposal 5: The minimum available K0/K2 ranges from 0 to 4.
“...The suggested minimum value reported by UE is agreed in the case of same-carrier scheduling. For cross-carrier scheduling, whether a larger possible minimum value is needed should be discussed.”

	[20]
	[bookmark: _Toc24137492](RRC) Proposal 1: For same-numerology scheduling case, limit the minK0 value range between 0 to 4. A larger limit, e.g. 16, can be used for cross-carrier scheduling with mixed numerologies. Additional limitation based on the SCS can be considered.
Proposal 10	Consider a range of UE-suggested minK0 value to be from 1 to (2, 2, 4, 4) slots for SCS of (15, 30, 60, 120) kHz, respectively.

	[23]
	(RRC) Proposal 1: For the RRC configuration, the configured minimum applicable K0/K2 value(s) should take integer value(s) in the range from 0 to 16.


	[24]
	[bookmark: _Toc24144171](RRC) Proposal 12: Confirm the upper bound for minimumSchedulingOffset to be 16.
[bookmark: _Toc24144173]Proposal 14: The range from 1 to 16 slots can be supported for UE higher layer signaling of suggested minimum values (i.e. for UE assistance information), subject to UE feature/capability discussion.

	[26]
	(RRC) Proposal 6: The configured minimum applicable K0/K2 value(s) take integer value(s) in the range from 0 to 8.




Clarification for R16 agreement to resolving R15 A-CSI RS issue
In the previous agreement, non-zero A-CSI RS triggering offset is allowed if a UE is operated with cross-slot scheduling based power saving. It remains to clarify whether “UE is operated with cross-slot scheduling based power saving” is defined per UE or per BWP. For the former case, if UE is configured restriction of minimum applicable K0 and K2 value(s) in any BWP, A-CSI RS triggering offset is not fixed to zero. For the latter case, Rel-15 behavior is still assumed for the BWP without the configured restriction.

	Agreements (RAN1 #96b):
· Regarding aperiodic CSI-RS triggering, at least if a UE is operated with cross-slot scheduling based power saving, 
· If all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states and the PDCCH SCS is equal to the CSI-RS SCS, specification allows the aperiodic CSI-RS triggering offset to be set to a non-zero value.




In Table 14, there summarize related companies’ views. It is suggested to discuss the following two alternatives:

Agreements:
If all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states and the PDCCH SCS is equal to the CSI-RS SCS, the aperiodic CSI-RS triggering offset can be set to a non-zero value when
· Any BWP is configured with at least one minimum applicable K0/K2 value

[bookmark: _Ref25028609]Table 14: Companies' views on clarification of Rel-16 behavior
	T-doc
	Proposal(s)
	Preference

	[9]
	Proposal 13: It is proposed to clarify that if the UE is not configured with minimum applicable value for active BWP and if all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states , the CSI-RS triggering offset of the active BWP is fixed to zero.
	Applicable only for active BWP that is configured with minimum applicable value

	[24]
	“…we think that if any of the DL or UL BWP is configured with minimum scheduling offset, the condition is equivalent to “a UE is operated with cross-slot scheduling based power saving”. There is an alternative view that “the active BWP is configured with minimum scheduling offset” should be the condition. We think this interpretation narrows the scope of the agreement and more justification would be needed.”
	Applicable if any any of the DL or UL BWP is configured with minimum scheduling offset

	[26]
	Proposal 16: It is proposed that RAN1 discusses this and clarifies the intended interpretation
	




Clarification of the presence of the 1-bit indication
Proposal 9: The presence of the 1-bit indication in DCI format 1-1 and/or 0-1 is determined based on the following:
· Alt-1: Following Rel-15 DCI format convention, the 1-bit indication field for minimum applicable scheduling offset is present in DCI format 1-1 (or 0-1) for an active DL BWP (or UL BWP) if higher layer parameter “minimumSchedulingOffset” is configured for the DL BWP (or UL BWP). 
· Alt-2: The 1-bit indication field is always present in DCI format 1-1 and 0-1 if any BWP is configured with higher layer parameter “minimumSchedulingOffset”.
· Alt-3: The 1-bit indication field is present in the DCI format 1-1 and 0-1 for the active DL BWP and UL BWP if higher parameter “minimumSchedulingOffset” for either the active DL BWP or the UL BWP or both.

Table 7.3.1.1.2-33: Joint indication of minimum applicable scheduling offset K0/K2
	Bit field mapped to index
	Minimum applicable K0 for the active DL BWP, if minimumSchedulingOffset is configured for the DL BWP
	Minimum applicable K2 for the active UL BWP, if minimumSchedulingOffset is configured for the UL BWP

	0
	The first value configured by minimumSchedulingOffset for the active DL BWP
	The first value configured by minimumSchedulingOffset for the active UL BWP

	1
	The second value configured by minimumSchedulingOffset for the active DL BWP if the second value is configured; 0 otherwise
	The second value configured by minimumSchedulingOffset for the active UL BWP if the second value is configured; 0 otherwise






 Conclusions
	Agreements (RAN1 #98b):
· With application delay, X, for adaptation to the indicated minimum applicable K0/K2 value(s) for a scheduled cell triggered by the 1-bit indication of a DCI format 1-1 or 0-1 with in the scheduling cell,
· UE receives DCI of the change indication in slot n of the scheduling cell
· UE can be scheduled with the indicated minimum applicable K0/K2 value(s) for PDSCH/PUSCH on the scheduled cell in a DCI in slot (n + X) of the scheduling cell
· For same-carrier scheduling and at least for PDCCH monitoring case 1-1,
· X = max(Y, Z)
· Y is the active minimum applicable K0 value of the active DL BWP prior to the change indication
· Z is ([1], [1], [2], [2]) for DL SCS of (15, 30, 60, 120) KHz, respectively
· FFS: Cross-carrier scheduling 
· FFS: PDCCH monitoring case 1-2 and case 2
· FFS: Whether and how to add a delay for adaptation from same-slot scheduling to cross-slot scheduling before potential data retransmission(s) is finished
· FFS whether or not/how to define the upper bound for the application delay
· FFS whether/how to define UE behavior in case of miss detection



Proposal 1: For PDCCH monitoring case 1-1, the application delay of cross-slot scheduling adaptation, denoted by X slot(s) for the scheduling cell, is determined by
· X = max(Y, Z)
· Z 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
· Y is determined as one of the following alternatives:
· Alt 1: , i.e., the minimum applicable K0 value of the active DL BWP of the scheduling cell prior to the change indication.
· Note: If there is no minimum applicable K0 value configured for active DL BWP of the scheduling cell, Y is set to 0.
· Alt 2:  , where  the minimum applicable K0 value of the active DL BWP of the scheduled cell prior to the change indication,  and  are the SCS indices for the scheduling cell and the scheduled cell, respectively.  
· FFS: A joint Y value for all scheduled cells

Proposal 2: If there is any configured PDCCH monitoring occasion outside the first [3] symbols for the scheduling cell, additional one slot is added to the Z value before determining the application delay, X.
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Suggestion: No additional delay is added to accommodate potential data retransmission(s)

Proposal 3: The application delay is upper bound by UE reported BWP switch delay for the scheduling cell

Suggestion: No specification on UE behavior in case of miss detection of the change indication on the minimum applicable K0 and K2 values

Proposal 4: For the adaptation on the minimum applicable K0 and K2 values, UE does not expect to be indicated another change indication before previous indication is applied (subject to the application delay). 

Proposal 5: For the adaptation on the minimum applicable K0 and/or K2 values indicated with the DCI that triggers BWP switching, UE is expected to apply the indicated minimum applicable K0 and/or K2 values associated with the target BWP after the BWP switch delay.

Proposal 6: Send an LS to RAN4 to check on whether BWP switch delay should be modified, considering
· Relaxed PDCCH processing timeline with cross-slot scheduling 
· Potentially shorter BWP switch delay than the UE reported value for BWP switch with difference only in TDRA setting and A-CSI-RS triggering offset

Proposal 7: UE falls back to lowest indexed minimum applicable K0 and K2 values when the UE detects an invalid entry in TDRA table from DCI format 0_0 or 1_0.

Suggestion: No special handling for inconsistent joint indication
Note: Rel-15 behavior: UE does not expect to receive inconsistent indication in 1-bit indications of DL and UL grants.

Agreements:
The adaptation on the minimum applicable value of K0 does not apply to C/CS/MCS-RNTI monitored in any common search space (of type 0/0A/1/2) associated with CORESET 0 if default TDRA table is applied.
· FFS the case of CSS of type 3
· FFS other cases if default TDRA table is applied

Agreements:
· For the RRC configuration, the configured minimum applicable K0/K2 value(s) take integer value(s) in the range from 0 to 16 slots.

Proposal 8: UE capability signaling of suggested minimum applicable values for K0 and K2 for applying cross-slot scheduling is supported:
· For each of the all possible SCSs, the values are reported separately
· For same-carrier scheduling, each suggested value is selected from  
· 15kHz/30kHz SCS: {1, 2, 4, 6} slots
· 60kHz/120kHz SCS: {2, 4, 8, 12} slots
· Note: It is not to mandate gNodeB to apply the same value(s) as signaled.

Agreements:
If all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states and the PDCCH SCS is equal to the CSI-RS SCS, the aperiodic CSI-RS triggering offset can be set to a non-zero value when
· Any BWP is configured with at least one minimum applicable K0/K2 value





Proposal 9: The presence of the 1-bit indication in DCI format 1-1 and/or 0-1 is determined based on the following:
· Alt-1: Following Rel-15 DCI format convention, the 1-bit indication field for minimum applicable scheduling offset is present in DCI format 1-1 (or 0-1) for an active DL BWP (or UL BWP) if higher layer parameter “minimumSchedulingOffset” is configured for the DL BWP (or UL BWP). 
· Alt-2: The 1-bit indication field is always present in DCI format 1-1 and 0-1 if any BWP is configured with higher layer parameter “minimumSchedulingOffset”.
· Alt-3: The 1-bit indication field is present in the DCI format 1-1 and 0-1 for the active DL BWP and UL BWP if higher parameter “minimumSchedulingOffset” for either the active DL BWP or the UL BWP or both.

Table 7.3.1.1.2-33: Joint indication of minimum applicable scheduling offset K0/K2
	Bit field mapped to index
	Minimum applicable K0 for the active DL BWP, if minimumSchedulingOffset is configured for the DL BWP
	Minimum applicable K2 for the active UL BWP, if minimumSchedulingOffset is configured for the UL BWP

	0
	The first value configured by minimumSchedulingOffset for the active DL BWP
	The first value configured by minimumSchedulingOffset for the active UL BWP

	1
	The second value configured by minimumSchedulingOffset for the active DL BWP if the second value is configured; 0 otherwise
	The second value configured by minimumSchedulingOffset for the active UL BWP if the second value is configured; 0 otherwise
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  Introduction   In RAN 1   meeting s   #96 - b is   [1] , #97   [2] ,   # 98   [3]   and #98 - bis  [4] ,  the following  agreements are established :    

Resolving Rel - 15 Sub - 6 A - CSI - RS issue   to UE power saving  

Agreements   (RAN1 #96b) :      Regarding aperiodic CSI - RS triggering, at least if a UE is operated with cross - slo t scheduling based power  saving,       If all the associated trigger states do not have the higher layer parameter  qcl - Type   set to 'QCL - TypeD'  in the corresponding TCI states and the PDCCH SCS is equal to the CSI - RS SCS, specification allows the  aperiodic CSI - R S triggering offset to be set to a non - zero value.    

L1 - based adaptation for cross - slot scheduling  -   Procedures  

Agreements   (RAN1 #97) :   For an active DL and an active UL BWP, a UE can be indicated via  L1 - based  signalling(s) from gNB to adapt the  minimum ap plicable value(s) of K0, K2 and/or aperiodic CSI - RS triggering offset (with/without QCL_typeD  configured).       Agreements (RAN1 #97) :   To adapt the minimum applicable value of K0   (K2) for an active DL (UL) BWP, indication of the minimum  applicable value is su pported.       Agreements   (RAN1 #97) :      To adapt the minimum applicable value of   the aperiodic CSI - RS triggering offset for an active DL BWP,  implicit indication by defining   the minimum applicable value the same as  the minimum applicable K0 value  when indicated  is supported.       Agreements   (RAN1 #97) :   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 tab le with K0 (K2) value smaller than the indicated minimum is not  expected by or not valid for the UE for the TDRA indication(s)       

L1 - based adaptation for cross - slot scheduling  -   Exceptional cases  

Agreements   (RAN1 #96b) :      The adaptation on the minimum appl icable value of K0 does not apply to at least the following cases:  

    RNTI  PDCCH search space  

SI - RNTI  Type0 common  

SI - RNTI  Type0A common  

RA - RNTI, TC - RNTI  Type1 common  

