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Introduction
In last RAN1#98bis meeting, the following agreements were achieved [1].
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Agreements:

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
FFS 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

Agreements:
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:
For the purpose RRC configuration design, the configured minimum applicable K0/K2 value(s) are a subset of the possible values for those of the existing K0/K2 parameters 
· FFS the detailed subset of values

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
Draft LS to RAN2 to inform the above agreements – R1-1911586 (Weide, MTK)

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

Agreements:
· [bookmark: OLE_LINK10][bookmark: OLE_LINK11]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 this contribution, we further discuss remaining issues on cross-slot scheduling, including application delay and miss detection issues.

[bookmark: OLE_LINK41][bookmark: OLE_LINK7][bookmark: _Ref494215420]Application delay
The value of Z
[bookmark: OLE_LINK51][bookmark: OLE_LINK52]It is a simple understanding that, if the different SCS of control/dada channel is not considered, the application delay of the new indicated minimum applicable value of K0 (K2), i.e. X, should be equal to the smallest feasible non-zero application delay, i.e. Z. If UE switches from cross-slot scheduling to same-slot scheduling, as the analysis in [2], X should not be smaller than Y. Hence, X = max(Y, Z) is defined. To be consistent, X = max(Y, Z) can be applied for UE switching from same-slot scheduling to cross-slot scheduling. The main remaining FFS point is the value of Z.
In our view, the value of Z only relies on PDCCH processing time and the modules preparation time after switching. For the modules preparation time, the preparation time comes from the time spending on the change of clock frequency and voltage of the related modules.
For SCS=15 kHz and SCS=30 kHz, PDCCH processing and modules preparation should be finished within one slot. For SCS=60 kHz and SCS=120 kHz, PDCCH processing and modules preparation should be finished within two slots, therefore, we have the following proposals:
[bookmark: OLE_LINK15][bookmark: OLE_LINK18][bookmark: OLE_LINK12]Proposal 1: For 15KHz and 30KHz PDCCH SCS, the smallest feasible non-zero application delay should be 1 slot.
Proposal 2: For 60KHz and 120KHz PDCCH SCS, the smallest feasible non-zero application delay should be 2 slots.

[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Application delay involving BWP switch
For same-carrier scheduling and for PDCCH monitoring case 1-1, if the minimum applicable K0/K2 value(s) adapted when BWP switching is triggered, and the SCS of source BWP and target BWP are different, it seems that the agreed application delay cannot be applied. 
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]For example, the SCS of source BWP and target BWP are 15Khz and 30Khz, respectively, and the active minimum applicable K0 value of source BWP is 1. UE receives DCI of the minimum applicable K0 value adaptation and BWP switching in slot 2 (n=2) of source BWP, according to the current agreements, UE can be scheduled with the indicated minimum applicable K0 value for PDSCH in slot (n + X) = 3 of target BWP. However, due to the different numerologies of source BWP and target BWP, the slot number and slot index are not aligned between two BWPs, the slot 3 of target BWP is in front of slot 2 of source BWP. Therefore, the agreed application delay cannot be applied to this case.
Observation 1：The agreed application delay cannot be applied to the case where BWP switching is triggered, and the SCS of source BWP and target BWP are different.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK25][bookmark: OLE_LINK26]Proposal 3: Application delay involving BWP switch should be further specified.

Application delay for cross carrier scheduling
When adapt the minimum applicable K0/K2 value(s) in the case of cross-carrier scheduling with different numerologies, since the PDCCH carrier will not change, the application delay of the new indicated minimum applicable K0/K2 value(s) should be equal to the smallest feasible non-zero application delay Z. To be consistent, X = max(Y, Z) can be also applied for cross-carrier scheduling, which means the determined delta-value of cross-carrier scheduling with different numerologies have no impact on the application delay. Some details can be found in [3].
Observation 2: The determined delta-value of cross-carrier scheduling with different numerologies have no impact on the application delay formula.

Handling of miss detection of indication
Miss detection of indication
In RAN1#97, it was ruled out that the gNB could indicate a K0 smaller than the indicated minimum K0, as shown below [4].
	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) 


[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK19][bookmark: OLE_LINK20]According to the agreements, UE is not expected to receive a K0 (K2) which is smaller than the indicated minimum applicable value, therefore, miss detection of indication may lead to miss grant. For example, when UE misses the indication of the minimum applicable value of K0 (i.e.) switching from 2 to 0, the scheduling DCI which indicates K0 smaller than 2 will be considered as invalid by UE. During the power saving SI phase, in order to alleviate issue of miss grant, the miss detection rate for power saving signal/channel for wake-up purpose is targeting to 0.1%. Since the  is indicated by scheduling PDCCH, while the miss detection rate of scheduling PDCCH is generally 1%. Thus, the handling of miss detection of the indication should be considered.

Effective time of indication
[bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK21][bookmark: OLE_LINK22]Since only the miss detection of indication which indicates the  switching to a smaller one may lead to miss grant, the indication can be only used to switching  from smaller to larger, e.g. from same-slot scheduling to cross-slot scheduling. It is questionable that how to switch the  from larger to smaller. In our view, semi-static way can be considered, the  can be fall back to the smaller one, e.g., based on timer. More specifically, in the next starting of Active Time, UE can use the  in the TDRA table by default, which means the “effective time” of the indication is just the current Active Time.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Feedback of the scheduling PDCCH
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The feedback information for the scheduling PDCCH can be considered to ensure the identical knowledge for reception of the indication between gNB and UE. After gNB receives the feedback of the scheduling PDCCH which indicates the  change, the new  can be used. Otherwise, the gNB keeps scheduling UE with the old .  Feedback of the scheduling PDCCH can be further studied in the future.

Conclusion
Based on the analyses and discussions, we have the following observations and proposals:
Observation 1：The agreed application delay cannot be applied to the case where BWP switching is triggered, and the SCS of source BWP and target BWP are different. 
Observation 2: The determined delta-value of cross-carrier scheduling with different numerologies have no impact on the application delay formula.
Proposal 1: For 15 KHz and 30KHz PDCCH SCS, the smallest feasible non-zero application delay should be 1 slot.
Proposal 2: For 60 KHz and 120KHz PDCCH SCS, the smallest feasible non-zero application delay should be 2 slots.
Proposal 3: Application delay involving BWP switch should be further specified.
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