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[bookmark: OLE_LINK13][bookmark: OLE_LINK54][bookmark: OLE_LINK1]In this contribution, the remaining issues of cross-slot scheduling are further analyzed and discussed. 
Indication of minimum applicable value of scheduling offset
One remaining issue is whether the 1-bit indication is always present in the scheduling DCI if any configured BWP is configured with one or two minimum K0/K2 values. To avoid complicated truncation/padding/reinterpretation operation, it is preferred that 1-bit indication is always present in scheduling DCI. Considering the cross-BWP scheduling, there can be the following cases:
a) Both the source BWP and the target BWP are configured with one or two minimum K0/K2. When the BWP switching is indicated by scheduling DCI, the 1-bit indication in the scheduling DCI indicates the minimum K0/K2 for the target BWP.
b) The source BWP is not configured with minimum K0/K2 and the target BWP is configured with minimum K0/K2. When the BWP switching is indicated by scheduling DCI, 1-bit indication in the scheduling DCI indicates the minimum K0/K2 for the target BWP. When the BWP is not switched, the 1-bit indication in the scheduling DCI can be reserved or set to be a certain value to reduce the false alarm ratio of BWP switching.
c) The source BWP is configured with minimum K0/K2 and the target BWP is not configured with minimum K0/K2. When the BWP is not switched, the 1-bit indication in the scheduling DCI indicates the minimum K0/K2 for the current active BWP. When the BWP switching is indicated by scheduling DCI, 1-bit indication in the scheduling DCI can be reserved or set to be a certain value.
d) The source BWP and target BWP are both not configured with minimum K0/K2. The 1-bit indication in the scheduling DCI can be always reserved or set to be a certain value.
On the contrary, if the 1-bit indication is not always present, it needs further discussion case by case on how to define UE behavior for the above cases the minimum K0/K2.
Proposal 1: Support the 1-bit indication to be always present in the scheduling DCI if anyone of the DL/UL BWPs is configured with one or two minimum value(s) of scheduling offset.
Remaining issues on application delay for same-carrier scheduling case
In RAN1#98bis [1], the application delay of minimum K0/K2 was discussed and the following agreement was achieved.
	Agreements:
· 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



[bookmark: _Ref19728260][bookmark: _Ref23250056] Application delay without BWP switching 
The value of “Z”
[bookmark: OLE_LINK4]Z is the smallest feasible non-zero application delay, which is caused by the time needed for DCI decoding and transition time needed for the related module preparing (e.g. clock frequency and voltage change of PDCCH module). Z mainly limits the application delay in the scenario switching from same-slot scheduling to cross-slot scheduling, where Y (old K0min) is usually too small to accommodate the time of Z slots. In the last meeting, the value of Z was agreed with square brackets. 
Considering the scenario of different SCS, Z should be a pre-defined SCS-dependent parameter to correspond to a duration longer than the time needed for DCI decoding and related module preparing. Typical values of Z for different numerology are shown in Table 1, which has been captured in the agreement with the square brackets. We agree with the values in the agreement and propose to remove the square brackets for the value of Z.
[bookmark: _Ref12282386]Table 1. Typical values of “Z”
	
	Z

	0
	1

	1
	1

	2
	2

	3
	2



Proposal 2: Confirm the value of Z is (1, 1, 2, 2) for DL SCS of (15, 30, 60, 120) KHz, respectively.
The value of upper bound of application delay
Considering the impact of latency, gNB doesn’t expect that the application delay is too large, especially when there is data transmission. Therefore, the upper bound of application delay is considered. The issue is how to define the value of upper bound of application delay. The upper bound of minimum K0/K2 limits how much the UE can relax its processing which should be also a pre-defined SCS-dependent parameter corresponding to a duration longer than the time needed for DCI decoding and related module preparing. Inside of the UE, several levels of processing relaxation may be set based on different values of minimum K0/K2. From the perspective of UE design, if the UE doesn’t expect a value of minimum K0/K2, there will not be a level of processing relaxation accordingly. Therefore, the upper bound of application delay, which is corresponding to the upper bound of processing relaxation, can be aligned with the largest value of minimum K0/K that UE expect to use. In section 9.2, the upper bound of UE suggested minimum K0/K2 is discussed, which can be also used to the value of upper bound of application delay. The values of upper bound of application delay are shown in Table 2.
Table 2. The value of upper bound of application delay
	
	Upper bound

	0
	4

	1
	4

	2
	8

	3
	8


Proposal 3: The value of upper bound of application delay is same as the upper bound of UE suggested minimum K0/K2.
Application delay considering reliability
There is one FFS point in RAN1#98bis agreements on whether/how to define UE behavior in case of miss detection [1].
To avoid the mismatch between gNB and UE caused by PDCCH miss-detection, some other aspects on the application delay can be also considered. When the gNB indicates to switch to cross-slot scheduling from same-slot scheduling, if the DCI is miss-detected, gNB will assume UE to be cross-slot scheduled while the UE still keeps the state of same-slot scheduling, which is not beneficial for UE to save power. When the gNB indicates to switch to same-slot scheduling from cross-slot scheduling, if the DCI is miss-detected, gNB will assume UE to be same-slot scheduled while the UE still keeps the power saving state of cross-slot scheduling, which leads to the result that UE misses the PDSCH/PUSCH scheduled in the same slot. 
Hence, when 1 bit in DCI format 1_1 is used for the indication of minimum applicable values of K0 and K2, in addition to the application delay X=max(Y, Z), the UE does not expect to be scheduled with a scheduling offset larger than the indicated minimum applicable K0/K2 value(s) for PDSCH/PUSCH until the corresponding HARQ-ACK is feedback. 
Similarly, when 1 bit in DCI format 0_1 is used for the indication of minimum applicable values of K0 and K2, in addition to the application delay X=max(Y, Z), the UE does not expect to be scheduled with a scheduling offset larger than the indicated minimum applicable K0/K2 value(s) for PDSCH/PUSCH until the corresponding scheduled PUSCH is transmitted. This targets to reach the alignment between gNB and UE on the minimum applicable values for future scheduling. 
Note that the HARQ-ACK or PUSCH may not always be later than the slot n+X, where X is the application delay mainly considering the UE processing timeline. Therefore, this can be considered as a complementary requirement on the application of indication minimum scheduling offset. Therefore, we propose that application delay updating the minimum K0/K2 should consider both X=max(Y, Z) and the timing of UE feedback.
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. 
[bookmark: _Ref19728275][bookmark: _Ref23250169]Application delay with BWP switching 
The agreement in RAN1 #98bis (cited in the beginning of Section 3) only covers the case regarding intra-BWP scheduling in the same carrier. The application delay should be further discussed in case BWP is changed. There can be two options
Option 1: Following the same principle of intra-BWP case. When scheduling DCI with the 1-bit indication of minimum applicable K0/K2 is used for the DCI-based BWP switching, the application delay can follow the same principle of the agreement in RAN1 #98bis with some scaling factor, i.e., UE is not expected to apply the new indicated minimum applicable K0/K2 value before slot  for K0, or slot  for K2, where  / represents the subcarrier spacing of the target DL/UL BWP, respectively. However, BWP switching can also be based on timer or RRC signalling, in which case DCI decoding is not involved. If we still follow the same principle,   can be reused where .
Option 2: Following the BWP switching delay. In Rel-15, it is specified that during the BWP switching, the UE will not receive any signal. It implies that even the new minimum applicable K0/K2 (regardless of indication by the scheduling DCI, or determined based on the rule for without indication case) of the new active BWP takes effect before the BWP switching finishes, the new value is not really used before BWP switching finished. So the application delay for minimum applicable K0/K2 can be defined as the same as BWP switching delay.
Regarding the above two options, option 1 seems to be more suitable for DCI-based BWP switching, while option 2 may be more suitable for timer-based or RRC-based BWP switching. However, for simplicity, it is preferred to adopt option 2 to reuse the BWP switching time.
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.
[bookmark: _Ref19729338]Impact to BWP switching delay when cross-slot scheduling enabled 
In Rel-15, a requirement on the BWP switching delay on a single CC is specified in TS 38.133 for cross-BWP scheduling as follows [3]:
	For DCI-based BWP switch, after the UE receives BWP switching request at DL slot n on a serving cell, UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch on the first DL or UL slot occurs right after the beginning of DL slot n+ TBWPswitchDelay.


With such a switching delay requirement, a UE is required to finish scheduling DCI processing, RF retuning, new parameter application and data preparation (only for UL BWP switching) in TBWPswitchDelay slots (See Table 3, which refers to Table 8.6.2-1 in TS 38.133). For the same-slot scheduling, the UE needs to fulfill the requirement of BWP switching delay in TS 38.133, therefore, in our understanding the BWP switching delay requirement is based on the fastest PDCCH processing with capability to handle same-slot scheduling. 
Table3. BWP switch delay [3]
	[image: ]
	NR Slot length (ms)
	BWP switch delay TBWPswitchDelay (slots)

	
	
	Type 1Note 1
	Type 2Note 1

	0
	1
	1
	3

	1
	0.5
	2
	5

	2
	0.25
	3
	9

	3
	0.125
	6
	18

	Note 1:	Depends on UE capability.
Note 2:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the larger one between the SCS before BWP switch and the SCS after BWP switch.


Observation 1: The BWP switching delay requirement specified in TS 38.133 is based on a UE which is capable to handle same-slot scheduling.
When a minimum applicable scheduling offset which is larger than 0 is indicated, the PDCCH processing would be relaxed for power saving. In this case, the actual BWP switching delay when PDCCH processing is relaxed should be larger than the requirement (TBWPswitchDelay) in TS 38.133. Otherwise, the PDCCH processing timeline cannot be relaxed considering it is unknown on whether BWP switching is triggered before the decoding of the scheduling DCI.


To obtain the power saving gain from relaxed PDCCH processing, the actual BWP switching delay should be slightly relaxed to accommodate the time for the relaxed PDCCH processing. Taking DL BWP switching as an example, if a non-zero minimum K0 is indicated, the actual BWP switching delay can be relaxed to TBWPswitchingDelay + minK0 - , where  is the applicable minimum K0 of the scheduling BWP, and  is the normal PDCCH processing time considering the numerology of the scheduling BWP corresponding to the delta values agreed in RAN1#97 meeting in Multi-RAT DC and CA enhancements discussion as below [4]:
	[bookmark: _Toc8314417][bookmark: _Toc17384044]Cross-carrier scheduling with Different Numerologies
Agreements in RAN1#97:
· Delta-values for lower SCS PDCCH to higher SCS PDSCH case 1-1 scheduling 
· 15 kHz: 4 symbols
· 30 kHz: 4 symbols
· 60 kHz: 8 symbols
· Case 1-2: use the same delta as the case 1-1 scheduling
· With the quantization step
· Case 2:
· Use the same delta values as the case 1-1 scheduling INCLUDING the quantization step



[image: ]
Figure 1. Example of application minimum K0, which is larger than BWP switch delay, for same-BWP scheduling 
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.
[bookmark: OLE_LINK15][bookmark: _Ref129681832]Indication of a different minimum value of scheduling offset before the prior indication takes effect 
Another remaining issue is whether or not to allow gNB to indicate a different minimum K0/K2 indication before the prior minimum K0/K2 indication takes effect.
Before the prior minimum K0/K2 indication takes effect, it is not essential for gNB to indicate a minimum value larger than the prior indicated value, because even though a small minimum K0/K2 is indicated, the gNB can still schedule a larger K0/K2 value in TDRA table. If the gNB expects to adapt to larger minimum K0/K2, it can be indicated after the prior indication takes effect. From the perspective of reducing latency, it may be necessary to indicate a minimum value smaller than the prior indicated value before the prior indicated value takes effect. For example, when the traffic with low latency requirement arrives, e.g., URLLC, it is expected that the UE can adapt to the small minimum value as soon as possible. However, for URLLC traffic, the latency requirement is the issue with much higher priority than power saving, which means that the power saving features should not be enabled at all during this period. On the other hand, frequently adapting the minimum K0/K2 will increase the complexity of the UE implementation, which is not beneficial for the UE to save power. It is helpful for the UE implementation to ensure the UE processing to adapt the minimum K0/K2 is not disrupted by another indication. 
Observation 2: Before the prior minimum K0/K2 indication takes effect, it is not essential for gNB to indicate a minimum value larger than the prior indicated value; however, it may be necessary to indicate a minimum value smaller than the prior indicated value when the low latency traffic arrives.
Observation 3: Frequently adapting the minimum K0/K2 will increase the complexity of the UE implementation, which is not beneficial for the UE to save power.
To further trade-off between the above two aspects, the UE power saving would be more important and it would be a corner case for a URLLC UE to use power saving technique. Hence, it is preferred not to allow gNB to indicate a different minimum K0/K2 indication before the prior minimum K0/K2 indication takes effect.
Proposal 8: UE is not expected to be indicated a different minimum K0/K2 value before the prior minimum K0/K2 indication takes effect.
The application delay of minimum K0/K2 indication is discussed in previous subsections. As the 1-bit indication is always present in each scheduling DCI, how the minimum K0/K2 takes effect should be defined clearly when the same value is continuously indicated. 
[image: ]
Figure 2. An example of continuously indicating minimum K0
[bookmark: _GoBack]Before the prior minimum K0/K2 indication takes effect, if the later indicated value is the same as the prior indicated value, it is not reasonable for the UE to always update the application delay according to each indication. An example is shown in Figure 2, when the traffic is arrived, gNB transmits scheduling DCI continuously and indicates the UE to switch to K0min=0 in each DCI. It is not clear which slot the UE can take effect K0min=0 if the UE updates the application delay according to the latest indication. Therefore, a more reasonable way is to define the application delay is determined by the prior indicated value when a later indicated value is the same as the prior indicated value. 
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.
Remaining issues on cross-carrier scheduling 
Minimum applicable K0/K2 in case of cross carrier scheduling
In the case of multi-carrier, different minimum K0/K2 can be configured for each active carrier. If different minimum K0/K2 is indicated for each carrier, it should be considered which one of the minimum K0/K2 values is used for cross carrier scheduling. A possible method is assuming the used value is the minimum one from all the active carriers. This scheme may not be efficient for power saving. For example, the minimum K0 is 4 slots for CC1 and the minimum K0 is 2 slots for CC2 (assuming the numerologies are the same). The UE would assume the minimum K0 as the smaller value, i.e., 2. Then the UE should always complete PDCCH decoding within 2 slots even for self-carrier scheduling, which restricts the gain of relaxing PDCCH decoding. Therefore, a more efficient method is using the minimum applicable K0/K2 value on scheduling carrier for cross carrier scheduling. In this way, the UE always processes PDCCH decoding or prepares the UL data based on the minimum K0 or minimum K2 on scheduling carrier. When the UE is configured with cross slot scheduling, the UE is not expected to receive a PDSCH scheduled with K0 smaller than   or a PUSCH scheduled with K2 smaller than for cross carrier scheduling, in which  or  is the minimum value on scheduling carrier.
[bookmark: OLE_LINK12]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.
Application delay for cross-carrier scheduling
[bookmark: OLE_LINK10][bookmark: OLE_LINK5]It was agreed that for same-carrier scheduling and at least for PDCCH monitoring case 1-1, the application delay of minimum K0/K2 indication is X = max (Y, Z). Regarding the minimum applicable K0/K2 indication for the scenario of CA, the application delay is preferred to use the same principle of same –carrier scheduling. The issue is to clarify the definition of the parameters for CA. For the cross-carrier scheduling, Y is the active minimum applicable K0 value of the active DL BWP of the scheduling carrier prior to the change indication, which because it is used for the UE to process PDCCH decoding. The UE needs adapt or calculate parameters because of minimum applicable K0/K2 changing on the scheduled carrier, the value of Z should correspond to the SCS of the scheduled carrier. As any active carrier can be scheduled possibly in CA, therefore, for the case of cross-carrier scheduling, the maximum absolute value (in unit of ms) of Z for all the active carriers should be applied for the application delay. The application delay can be defined as , Z is the value for the SCS , which corresponds to the active BWP for all the active carriers with maximum absolute value of Z.
[bookmark: OLE_LINK14]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.
Impact of the “” in case of cross carrier scheduling
Another issue discussed during last few meetings for cross-carrier scheduling is about the “”. To avoid too much DL reception/buffering on the scheduled carrier (i.e. carrier without PDCCH monitoring configured), some companies proposed that a duration of  should be inserted between PDCCH on the scheduling CC, and the PDSCH on the scheduled CC, when the SCS of the scheduled CC is larger than that of the scheduling CC. We think this issue should be mainly discussed under CA topic, and only consider its impact to cross-slot scheduling for UE power saving here.
For the case of same-slot scheduling,  works as the implicit minimum K0 value on the scheduled CC for cross-carrier scheduling, since it is greater than zero. However, for the case of cross-slot scheduling, since the duration corresponding to  slots on the scheduled CC with larger numerology, is shorter than the duration corresponding to one slot on the scheduling CC, it does not have impact on the derived minimum value of K0 for cross-slot scheduling. 
Observation 4: For cross-carrier scheduling, “” is the implicit minimum K0 value on the scheduled CC for same-slot scheduling, and does not impact cross-slot scheduling.
Indication of minimum K0/K2 by DCI without data scheduling
In RAN1#98bis, one issue is raised that gNB cannot predict whether a scheduled TB can be successfully transmitted when the TB is scheduled by a scheduling DCI. Even if the scheduling DCI can be configured with 1-bit indication to switch between same-slot scheduling and cross-slot scheduling, the issue of potential retransmission of the last TB always exist. This may prevent gNB from implementing a simple scheduling strategy to use same-slot scheduling for actual scheduling and switch the UE directly to cross-slot scheduling for UE to monitor PDCCH only. This simple scheduling strategy would be able to minimize the impact on legacy gNB to support the feature.
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.
It has been agreed that additional 1-bit is introduced to non-fallback DCI to indicate minimum applicable K0/K2. In this way, the minimum K0/K2 switching should be always coupled with data scheduling. Then, as observed in Observation 5, the potential retransmission may always prevent gNB to use the simple implementation to support this feature. 
To resolve the issue, the indication of minimum K0/K2 by DCI format 0_1/1_1 without actual data scheduling is proposed to be introduced. Considering the 1-bit indication has been already introduced, the additional specification work is marginal to support the indication of minimum K0/K2 by using DCI format 0_1/1_1 without actual data scheduling. When there is no data transmission, the 1-bit field of minimum K0/K2 indication in scheduling DCI format still indicates to update the minimum applicable K0/K2, and some existing DCI field(s) is set to special unused state, e.g.  all ‘0’s, or all ‘1’s FDRA field.
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.
Cross slot scheduling in case of PDCCH monitoring case 1-2 and case 2
It was concluded in RAN1#96bis as a note of an agreement to prioritize the design of PDCCH monitoring case 1-1 [5], which means the design for case 1-2 and case 2 should not be discussed before all the remaining issues for case 1-1 are resolved. Cross slot scheduling in case of PDCCH monitoring case 1-2 and case 2 can be further considered in Rel-17.
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.
Values of the minimum applicable K0/K2 
In RAN1#98bis [1], the range of minimum K0/K2 is discussed and the following agreements are achieved, in which the potential values are provided. In this section, we will confirm the range of minimum K0/K2. 
	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:
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


Range of configured minimum applicable K0/K2
Based on the above agreement, the range of RRC configured minimum applicable K0/K2 value(s) is defined independent of the SCS. For the larger SCS, e.g., 120Khz, the length of one slot is very short, the larger number of slots may need to relax PDCCH processing for power saving. Considering the scenario of different SCS, we prefer to support configuring a larger value of minimum applicable K0/K2 and agree with the value of 16 provided in the agreement. It is proposed to remove the square brackets for the value in the agreement.
Range of UE suggested minimum applicable K0/K2
Relaxing PDCCH processing timeline is related to UE implementation. For different UE implementation, the requirement of minimum K0/K2 may be different. For example, to achieve the same power saving gain, some UEs may need 2 slots but some UEs may need 4 slots to complete PDCCH decoding. Considering more flexibility for UE implementation, it is preferred to support a larger value of suggested minimum K0/K2. We prefer the upper bound of UE suggested minimum applicable values for 15kHz/30kHz SCS is set as 4 slots and for 60kHz/120kHz SCS is set as 8 slots.
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 
Conclusion
The contribution focuses on addressing the remaining issues for cross slot scheduling. Based on the analyses and discussions, we have the following observations:
Observation 1: The BWP switching delay requirement specified in TS 38.133 is based on a UE which is capable to handle same-slot scheduling.
Observation 2: Before the prior minimum K0/K2 indication takes effect, it is not essential for gNB to indicate a minimum value larger than the prior indicated value; however, it may be necessary to indicate a minimum value smaller than the prior indicated value when the low latency traffic arrives.
Observation 3: Frequently adapting the minimum K0/K2 will increase the complexity of the UE implementation, which is not beneficial for the UE to save power.
Observation 4: For cross-carrier scheduling, “” is the implicit minimum K0 value on the scheduled CC for same-slot scheduling, and does not impact cross-slot scheduling.
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.
It is proposed that
Proposal 1: Support the 1-bit indication to be always present in the scheduling DCI if anyone of the DL/UL BWPs is configured with one or two minimum value(s) of scheduling offset.
Proposal 2: Confirm the value of Z is (1, 1, 2, 2) for DL SCS of (15, 30, 60, 120) KHz, respectively.
Proposal 3: The value of upper bound of application delay is same as the upper bound of UE suggested minimum K0/K2.
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. 
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.
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.
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.
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.
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.
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
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