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Introduction
In this contribution, there summarize the email discussion phases for cross-slot scheduling power saving agenda item. In particular, the following sections are devoted for
· Section 2 (preparation phase): T-doc summary and candidate issues for email discussion
· Section 3 (discussion phase): Views and results on the selected issues for email discussion


T-doc summary and candidate issues for email discussion 
In this section, the identified issues are proposed based on the contributions related to Rel-16 cross-slot scheduling adaptation [1] - [16] and covering the following aspects:
· Clarifications regarding BWP switch and application delay
· Exceptional case(s) and error handling
· Potential extensions and editorials


Clarification regarding BWP switch
In Rel-16, new cross-slot adaptation for an active BWP is introduced:
	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).



Further specification are provided along the following agreements:
	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):
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



However, it is not clear what the 1-bit indicates by DCI format 1_1 or 0_1 triggering BWP switch and with ‘Minimum applicable scheduling offset indicator’ field. In this regard, the following issue is suggested for email discussion: 
[bookmark: _Ref33120106][bookmark: _Ref33136600]
Proposal 1: For cross-BWP scheduling, the minimum applicable K0/K2 value indicated by the 1-bit in the DL/UL scheduling DCI (format 1_1/0_1) is specified as one of the following:
· Alt 1: The indicated minimum applicable K0/K2 value in the source DL/UL BWP. Numerology conversion applies if there is numerology change with the BWP switch.
· Alt 2: The indicated minimum applicable K0/K2 value in the target DL/UL BWP.


Clarification of UE adaptation behaviour
When UE is indicated to change the minimum applicable K0 and K2 values for the active DL and UL BWPs, there specifies application delay for UE to accomplish the adaptation. On the other hand, TDRA setting can also be changed via BWP switch, subject to BWP switch delay. When there is time overlapping between R16 cross-slot scheduling adaptation and R15 BWP switch, what delay should UE follow? In particular, if the end time of cross-slot of application delay is later than that of BWP switch, can UE apply the new indicated minimum applicable K0/K2 value after BWP switch?

From companies contribution there are 3 alternatives, which somehow relates to Proposal 1.
· Alt 1: If Alt 1 of Proposal 1 is selected, the indicated minimum applicable K0/K2 value in source BWP takes effect until the application delay expires.
· Support: Apple [12] 
· Alt 2: If Alt 2 of Proposal 1 is selected, the indicated minimum applicable K0/K2 value in target BWP by the cross-BWP scheduling is applied after BWP switch
· Support: HW/HiSilicon [1], MTK [3], ZTE [5], Qualcomm [15]
· Alt 2a: If Alt 2 of Proposal 1 is selected, the indicated minimum applicable K0/K2 value in target BWP is applied after a new BWP switch delay when BWP switch is triggered upon cross-slot scheduling.
· Support: Intel [10], Samsung [7]

By the above, the following proposal is suggested for email discussion and decision:

[bookmark: _Ref33136610]Proposal 2: If there is BWP switch triggered along or after the indication of cross-slot scheduling adaptation, UE behaviour is specified as one of the following:
· Alt 1: If Alt 1 of Proposal 1 is selected, the indicated minimum applicable K0/K2 value in source BWP takes effect until the application delay expires.
· Alt 2: If Alt 2 of Proposal 1 is selected, the indicated minimum applicable K0/K2 value in target BWP by the cross-BWP scheduling is applied after BWP switch
· Alt 2a: If Alt 2 of Proposal 1 is selected, the indicated minimum applicable K0/K2 value in target BWP is applied after a new BWP switch delay when BWP switch is triggered upon cross-slot scheduling.
· LS to RAN4 to further specify the BWP switch delay when BWP switch is triggered upon cross-slot scheduling

When there is repeated adaptation indication before a previous adaptation is finished, there shows ambiguity issue there can be different minimum applicable K0/K2 values indicated for the same slot [3]. To resolve the issue, the following proposal are therefore suggested for email discussion and decision:

[bookmark: _Ref33136616]Proposal 3: UE does not expect to receive another indication of minimum scheduling offset change in a scheduling DCI for the same active BWP before the slot for which a previous indication of minimum scheduling offset change is expected to be applied


Exceptional Case(s)
In [16], there considers the impact of cross-slot scheduling adaptation to BFR procedure. To minimize the latency impact to BFR, it is reasonable to consider the following proposal:

[bookmark: _Ref33136640]Proposal 4: The minimum scheduling offset restriction is not applied when PDSCH transmission is scheduled with C-RNTI or MCS-C-RNTI in search space set provided by recoverySearchSpaceId

In RAN1#99, there are two remaining FFS in the following agreement:
	Agreements (RAN1#99):
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




There are 3 alternatives observed from companies’ proposals:
Alt 1: Exclude Type-3 CSS when default TDRA table is applied: Ericsson [13], VIVO [2]  
Alt 2: Exclude Type-3 CSS (no matter default TDRA table is applied or not): CATT [6],
Alt 3: Not to exclude Type-3 CSS: Intel [10] 
Alt 4: Exclude all cases when default TDRA table is applied: LG [8], OPPO[9]
Regarding the diverse view, no further change is suggested for 38.214.

Note that, in [6][7][11], there propose to add P-RNTI in the description of exception case. On the other hand, according to Section 6.2 of 38.202, there is no PDSCH scheduled with P-RNTI in connected-mode. Therefore, there is no need of text change in current 38.214.


Error handling
In [7][14], there suggest error handling when UE identifies invalid TDRA entry in DCI format 0_0 or 1_0. In this case, UE can be in poor channel condition and not possible to receive format 1_0 or 1_1 for gNodeB to align the minimum applicable K0 and K2 values. In this regard, the following proposal is suggested for email discussion and decision:

[bookmark: _Ref33136647]Proposal 5: UE should fall back to lowest index of minimum scheduling offset if UE is indicated invalid TDRA entry by DCI format 0_0 or 1_0

In [2], there observed an ambiguity related to joint indication for cross-slot scheduling adaptation. When UE receives different indicated indices from DCI formats 0_1 and 1_1, which DCI format UE shall interpret joint indication on the minimum applicable K0 and K2 values is undefined. To resolve this issue, the following proposal is suggested for email discussion and decision:

[bookmark: _Ref33136777]Proposal 6: UE does not expect to receive at the same monitoring occasion DCI format 1-1 and format 0-1 with different 1-bit indications.


Specification for application delay
Related to the specification of the application delay (Section 5.3.1 of TS 38.214), most companies are fine with removing the square brackets in the table for Z_u (Table 5.3.1-1). For the term µPDSCH, there suggest clarification for the case no PDSCH is scheduled since the minimum applicable K0 value can be adapted with DCI format 0_1. Also when there is no minimum applicable K0 value configured in the scheduling CC, assuming K_0min = 0 is suggested.

For cross-carrier scheduling, current working assumption is based on the minimum applicable K0 value(s) of the active DL BWP of the scheduled cell(s). Although there are two companies [5][7] suggesting to revise working assumption, other companies look fine with it. In this regard, confirming the working assumption can be considered

By the above, the following proposal is suggest for email discussion and decision:

[bookmark: _Ref33136784]Proposal 7: For the application delay specification in Section 5.3.1 of TS 38.214, the following are incorporated:
· Remove the square brackets in Table 5.3.1-1
· Clarify µPDSCH is the subcarrier spacing configuration of the active DL BWP of the scheduled cell
· Clarify that K_0min is assumed to be zero when there is no value configured in the scheduling CC
· [Confirm the working assumption for incorporating K_0min of the scheduled CC(s) for the case of cross-carrier scheduling]


Potential extensions
In [13], there proposes matching the range of A-CSI-RS triggering offset to that of K_0min so that A-CSI-RS triggering delay can become smaller when cross-slot scheduling is applied. Since reducing system impact is also one design aspect for UE power saving the following proposal is suggested for email discussion and decision:

[bookmark: _Ref33136890]Proposal 8: The CSI-RS triggering offset value range is extended from from {0, 1, 2, 3, 4, 16, 24} to {0, 1,2,3,4,5,6…16, 24} slots

In [16], there propose to improve the power saving gain of cross-slot scheduling adaptation and to extend its use case. Regarding the benefits, the following proposals are also suggested for email discussion and decision:

[bookmark: _Ref33136896]Proposal 9: Support applying minimum scheduling offset restriction of K2 to A-SRS so that UE can expect that DCI would not trigger transmission of A-SRS resource(s) with ‘slotOffset’< minimumSchedulingOffset

[bookmark: _Ref33136902]Proposal 10: Support cross-slot scheduling also for the new Rel-16 DCI formats 0_2 and 1_2

Finally, in [2], automatic adaptation per 1st data arrival in a DRX cycles are proposed. Regarding the saving in adaptation delay, the following are also suggested for email discussion and decision:

[bookmark: _Ref33136907]Proposal 11: Upon detecting PDCCH WUS indicating UE to wake up in the upcoming DRX OnDuration, UE automatically switch to same-slot scheduling in the upcoming DRX OnDuration. This mechanism can be switched on/off by network.

[bookmark: _Ref33136914]Proposal 12: If PDCCH WUS for CDRX is not configured, upon UE receives new transmission in DRX OnDuration, UE automatically switch to same-slot scheduling. This mechanism can be switched on/off by network.


Prioritization and refinement of the issues for chairman’s selection
The above proposals are posted in RAN1 email reflector for companies to review and suggest priorities. In [17], consensus is achieved with the following table, where 3 top issues are suggested for formal email discussions:

	Priority
	Proposal
	Note

	High priority group
	Proposal 1: For cross-BWP scheduling, the 1-bit indication, if available, is used to indicate the minimum scheduling offset in the target BWP.
	To specify the 1-bit indication for cross-BWP scheduling

	
	Proposal 2: For indicating the scheduling offset in cross-BWP scheduling, the scheduling offset should be no smaller than one or multiple of the following factors:
1. BWP switch delay
1. The indicated minimum scheduling offset in the target BWP
1. Active minimum scheduling offset in the active DL BWP before the BWP switch (assuming numerology conversion for the target BWP if needed)
1. An application delay
3. Please specify the calculation if including D
1. Others
4. Please specify if including E
	To specify the factor(s) (in addition to BWP switch delay) that should be included for cross-BWP scheduling

To first collect companies’ views and see what factors for further discussion and decision

	
	Proposal 3: UE does not expect to receive another indication of minimum scheduling offset change in a scheduling DCI for the same active BWP before the slot for which a previous indication of minimum scheduling offset change is expected to be applied
	To solve ambiguity in the applied minimum  scheduling offset

	

	Secondary group
	Proposal 4: The minimum scheduling offset restriction is not applied when PDSCH transmission is scheduled with C-RNTI or MCS-C-RNTI in search space set provided by recoverySearchSpaceId
	To resolve the impact to BFR procedure

	
	Proposal 5: For the application delay specification in Section 5.3.1 of TS 38.214, one or more the following are incorporated:
1. Remove the square brackets in Table 5.3.1-1
1. Clarify µ_PDSCH is the subcarrier spacing configuration of the active DL BWP of the scheduled cell
1. Clarify that K_0min is assumed to be zero when there is no value configured in the scheduling CC
1. Confirm the working assumption for incorporating K_0min of the scheduled CC(s) for the case of cross-carrier scheduling
1. Include numerology conversion if the numerology of the scheduling cell is changed after the adaptation trigger and before the adaptation delay expires
	To accomplish specification on the application delay

To first collect companies’ views on the items to be included before further discussion and decision

	
	Proposal 6: UE should fall back to lowest index of minimum scheduling offset if UE is indicated invalid TDRA entry by DCI format 0_0 or 1_0
	

	
	Proposal 7: UE does not expect to receive at the same monitoring occasion DCI format 1-1 and format 0-1 with different 1-bit indications.
	

	
	Proposal 8: The CSI-RS triggering offset value range is extended from from {0, 1, 2, 3, 4, 16, 24} to {0, 1,2,3,4,5,6…16, 24} slots
	

	
	Proposal 9: Clarification on minimumSchedulingOffset in 38.212 by specifying DL/UL BWP for DCI format 1_1/0_1
	

	
	Proposal 10: Support cross-slot scheduling also for the new Rel-16 DCI formats 0_2 and 1_2
	

	

	No discussion

(Only to collect companies’ views)
	Proposal 11: Support applying minimum scheduling offset restriction of K2 to A-SRS so that UE can expect that DCI would not trigger transmission of A-SRS resource(s) with ‘slotOffset’< minimumSchedulingOffset
	

	
	Proposal 12: Upon detecting PDCCH WUS indicating UE to wake up in the upcoming DRX OnDuration, UE automatically switch to same-slot scheduling in the upcoming DRX OnDuration. This mechanism can be switched on/off by network.
	

	
	Proposal 13: If PDCCH WUS for CDRX is not configured, upon UE receives new transmission in DRX OnDuration, UE automatically switch to same-slot scheduling. This mechanism can be switched on/off by network.
	





Views and results on the selected issues for email discussion
With the suggested list in Section 2.7, chairman further approved the top 3 topics for formal email discussion. The following subsections further captures the views and results of the corresponding email threads.

[100e-NR-UE_pow_sav-Cross_Slot-01] E-mail discussion/approval on the 1-bit indication of cross-slot scheduling adaptation in cross-BWP scheduling
In this email thread, the feature lead first propose the following to collect companies’ views:

	Proposal: For cross-BWP scheduling, the 1-bit indication, if available, is used to indicate the minimum scheduling offset in the target BWP. The indicated minimum scheduling offset will be applied to limit the TDRA entry indication for the cross-BWP scheduling.


 
Below is the summary table quoted from [18]:

	CMCC
	Regarding the proposal, we agree with the first sentence, i.e., “For cross-BWP scheduling, the 1-bit indication, if available, is used to indicate the minimum scheduling offset in the target BWP”, since it follows the same rule as for TDRA field indication in DCI triggering BWP switching. However, regarding the second sentence, i.e., “The indicated minimum scheduling offset will be applied to limit the TDRA entry indication for the cross-BWP scheduling”, I’m not sure whether this is the common understanding. In my understanding, there could be two different views.
Option 1: The indicated minimum scheduling offset will be applied to limit the TDRA entry indication for the cross-BWP scheduling.
Option 2: The indicated minimum scheduling offset will be applied to limit the TDRA entry indication in the DCIs received in the target BWP after BWP switching instead of for the cross-BWP scheduling.
In option 2, the indicated K0min is only used for future, the current applied K0min value of the source BWP is used for the cross-BWP scheduling with numerology scaling based on the SCS of source BWP and target BWP.  When BWP switching is triggered by DCI in which the 1 bit-indication is also indicated, a new K0min will be applied to the target BWP after an application delay (which needs to be discussed and determined in another email thread). Before the new K0min takes effect, the old K0min should be used for the cross-BWP scheduling.
Regarding option 1 and option 2, we do not have strong views. If option 1 is the majority view, we can also go with it.

	
	(Suggested TP)

	(OPPO)
	We basically agree that the indicated 1-bit can apply to the target BWP when it switched to the BWP. The agreement(#98) you cited do missed the case when the BWP is switched by DCI, the very first DCI in that target BWP should have some minimum ks to be assumed for UE receiving. (some companies propose to just go back to 0, it would be too restrictive). So, for simplicity, we let the 1-bit be indicated to the target BWP.
There might be something need to be further clarify for “The indicated minimum scheduling offset will be applied to limit the TDRA entry indication for the cross-BWP scheduling.” as CMCC mentioned. But I think it can also solved by application delay in thread #02.

	
	(Suggested TP)

	Spreadtrum
	For this proposal, we share the similar view with CMCC that the first sentence is OK, and for the second sentence, we have the following consideration: 
In our understanding, the 1-bit indication in the source BWP to indicate the minimum scheduling offset in the target BWP is a kind of minimum scheduling offset switching scenario (e.g. No restrictionRestriction), therefore, application delay should be considered, i.e. the new K0min takes effect in target BWP after the application delay.

	
	(Suggested TP)

	Qualcomm
	We are supportive of the first sentence in the proposal: For cross-BWP scheduling, the 1-bit indication, if available, is used to indicate the minimum scheduling offset in the target BWP. But not the second sentence.
Based on the application delay concept, the 1-bit indication received in Slot n is for selecting the minimum scheduling offset for DCI received in Slot n+X where X is the application delay. In the case the 1-bit indication is in a DCI received in the same slot as BWP switch is triggered, we think it is natural that the 1-bit indication would be used to select the minimum scheduling offset from the candidate values of the target BWP and applied to the target BWP. How exactly the application delay is determined belongs to the discussion in another email thread, but in principle the application delay should not be zero (i.e. should not be immediately applied to restrict the k0 or k2 indicated in the DCI which triggers BWP switching) – otherwise, we are creating a special behavior and violates the application delay principle.
Regarding the 2nd sentence, for the DCI received in the same slot as BWP switch is triggered, there is already a currently active minimum scheduling offset which can be applied to the k0 or k2 indicated in the DCI. This behavior is consistent across same-BWP or cross-BWP scheduling, and the specification is simple (i.e. no extra specification in current 38.214, except to clarify 1-bit indication is for target BWP).

	
	38.214 Section 5.3.1, add the following underlined text: “Change of applied minimum scheduling offset restriction indication carried by DCI in slot n, shall be applied in slot n+X of the scheduling cell. In case BWP switch is triggered in slot n, the minimum scheduling offset restriction indication carried by DCI in slot n shall be applied in slot n+X with minimumSchedulingOffset configured for the target BWP.”

	LGE
	We are fine with the first sentence of the proposal.
Regarding second sentence, if the indicated minimum scheduling offset is applied to limit the TDRA entry indication for the cross-BWP scheduling, the minimum scheduling offset can be collide with application delay of the DCI (transmitted in source BWP), and it needs another handling method for the case. So, we support option 2 in the CMCC’s comment.

	
	(Suggested TP)

	Sony
	We understand that the principle behind the proposal is that the 1-bit indication can be used to indicate K0min / K2min in the target BWP and that the K0min / K2min value refers to values in the target BWP. We are OK with that principle.
 
In terms of the text proposal, it currently sounds like if the DCI is configured to include a 1-bit indication, then that 1-bit indicated has to be used by the gNB (“1-bit indication, if available, is used”) to change K0min / K2min in the target BWP. However, we understand that the previous agreement in RAN1#98bis (as highlighted in the introductory text by Weide) would still apply, i.e. that a BWP switch timer expiring could also cause a change of K0min / K2min, would still apply. So maybe some text like the following would be preferable:
 
For cross-BWP scheduling, when a DCI is received with a  1-bit indication, the 1-bit indication is used to indicate the minimum scheduling offset in the target BWP.
 
For the second sentence, the following text would be more in line with our understanding of the principle:
 
The indicated minimum scheduling offset will be applied to limit the TDRA entry indication in the target BWP.

	
	(Suggested TP)

	Panasonic
	1. We support the first part that “For cross-BWP scheduling, the 1-bit indication, if available, is used to indicate the minimum scheduling offset in the target BWP.”
1. For the second part, we are generally okay. But as we will have detailed discussion anyway in [100e-NR-UE_pow_sav-Cross_Slot-02], there are still other factors to consider/discuss. So we may have more detailed conclusion in that thread. Therefore, we propose a milder wording such that:
The indicated minimum scheduling offset will be applied a factor to limit the TDRA entry indication for the cross-BWP scheduling.

	
	(Suggested TP)

	Nokia
	We are fine with the first sentence of the proposal that for cross-BWP scheduling, the 1-bit “Minimum applicable scheduling offset indicator” (if present) is used to indicate the minimum scheduling offset at the target BWP. As noted in the other thread the scheduling offset (in the DCI for the target BWP) should respect the absolute delay based on the scheduling BWP/cell.

	
	(Suggested TP)

	Huawei, HiSilicon
	Regarding the proposal, we agree with the first sentence. In Rel-15, the fields in DCI are interpreted based on the configuration of the target BWP, when the DCI indicates BWP switching. Following the same principle, the 1-bit indication should be used to indicate the minimum scheduling offset in the target BWP.
Regarding the second sentence, we can discuss the issue in the second email thread, i.e. [100e-NR-UE_pow_sav-Cross_Slot-02]. It is suggested to focus on the first sentence in this email thread.

	
	(Suggested TP)

	Intel
	We are fine with first sentence. Second sentence, as mentioned by other companies above as well, is related to application delay and can be discussed as part of other thread.

	
	(Suggested TP)

	Samsung
	Agree with the proposal. Since the proposal just describes a general operation for cross-BWP scheduling, it is enough to make a conclusion for clarification if needed rather than adopt additional TP. Refer to below description for cross-BWP scheduling in current 38.213:
[Sec 12 in TS 38.213]
A UE configured with a bandwidth part indicator in DCI formats 0_1 or 1_1 determines, in case of an active DL BWP or of an active UL BWP change, the DCI information applicable to the new active DL BWP or UL BWP,  respectively, as described in Subclause 12.

	
	(Suggested TP)

	ZTE
	We are okay with the first sentence of the proposal, which is the same with the operation in Rel-15, i.e., the information fields in cross-BWP 
scheduling DCI are interpreted based on the configuration of the         target BWP.
Regarding the second sentence, we think it should be discussed together with the second email tread [100e-NR-UE_pow_sav-Cross_Slot-02].

	
	(Suggested TP)

	Ericsson
	First sentence is OK. For second sentence, our understanding is that the  indicated minimum scheduling offset should be applied to the TDRA entry indication in the DCIs received in the target BWP.

	
	(Suggested TP)

	MediaTek 
	We are supportive to this proposal (both sentences) since this is consistent with the quoted text by Samsung in Section 10.1 of TS 38.213. Otherwise, additional TP is needed to describe that the indicated minimum scheduling offset doesn’t apply to the target BWP of cross-BWP scheduling. Note that even this minimum scheduling offset applies to the scheduling offset selection for cross-BWP scheduling, there can consider other delay factor(s), e.g., BWP switch delay. The concern of a small scheduling offset can be resolved by the email thread [100e-NR-UE_pow_sav-Cross_Slot-02].

We also agree with Samsung we can make it an conclusion (with both sentences) and there will be no need of any RAN1 specification change.

	
	(Suggested TP)



Since majority views are to separate whether the indicated minimum scheduling offset restriction of target BWP is applied to cross-BWP scheduling to the discussion of the second email thread, the group finally agree the following conclusion without specification change [19]:

	Dear all,

Thanks for the good discussion. Now the deadline for discussing the issues is passed. 

It seems that the latest proposal from Weide is agreeable, so we consider it as a conclusion:

Conclusion:
· If a DCI format 1_1 (or 0_1) indicates a target DL (or UL) BWP different from the active DL (or UL) BWP, the minimum applicable scheduling offset indicator field (if present in the DCI format) indicates the minimum scheduling offset restriction to be applied in the target BWP. 
· Note: No specification change needed
This also concludes this email thread. 

BR,

-Wanshi




[100e-NR-UE_pow_sav-Cross_Slot-02] E-mail discussion/approval on the factors to be considered for the scheduling offset in cross-BWP scheduling
For this email thread, the feature lead first suggest the following proposal for collecting companies’ views:

		Proposal: For indicating the scheduling offset in cross-BWP scheduling, the scheduling offset should be no smaller than the following factor(s):
A. BWP switch delay
· [LS to RAN4 if revising BWP switch delay for cross-slot scheduling case is needed]
[B. The indicated minimum scheduling offset in the target BWP]
· This relates to email discussion [100e-NR-UE_pow_sav-Cross_Slot-01]
[C. Active minimum scheduling offset in the active DL BWP before the BWP switch (assuming numerology conversion for the target BWP if needed)]
[D. An application delay
· Please specify the calculation if including D]
[E. Others
· Please specify if including E]



Note that, for Rel-15, the scheduling offset of cross-BWP scheduling is limited BWP switch delay as described in Section 12 of TS 38.213:
	A UE does not expect to detect a DCI format 1_1 or a DCI format 0_1 indicating respectively an active DL BWP or an active UL BWP change with the corresponding time domain resource assignment field providing a slot offset value for a PDSCH reception or PUSCH transmission that is smaller than a delay required by the UE for an active DL BWP change or UL BWP change [10, TS 38.133]. 






Below is the summary table quoted from [20]:

	CMCC
	We think either A or A+C could be sufficient, and we slightly prefer A only for simplicity.
In addition, the application delay of the K0min indicated by the cross-BWP scheduling DCI could also be defined as the BWP switch delay for simplicity.
 
I’m not sure whether companies have the same understanding when we are talking about “A+C” regarding this issue. I just want make sure that I’m aligned with others. Since the proposal is “For indicating the scheduling offset in cross-BWP scheduling, the scheduling offset should be no smaller than the following factor(s)”, there could be two different understandings for “A+C”.
Option 1:  the scheduling offset should be no smaller than max(A,C).
Option 2:  the scheduling offset should be no smaller than A+C.
Our original intention is option 1. It seems LGE’s understanding is option 2. The argument for option 2 is to achieve power saving gain of cross-slot scheduling by increasing sleep duration or relaxation of PDCCH processing, which I agree although this delay seems too much. For option 1, I think the power saving gain may not be achieved by relaxation of PDCCH processing since UE does not know the BWP will be switched or not. That’s the reason that why we slightly prefer A only compared with max(A,C), since both of them cannot achieve power saving gain through relaxation of PDCCH processing. 

	
	(Suggested TP)

	OPPO
	We suggest the A is sufficient.  The reason is when BWP is switched UE actually perform set of  adaptations. The minimum k and TDRA table are all configured under BWP, they would be reset in a hierarchical way. Define further separated time line would introduce more case handling and we do not prefer. The switching is not a frequent one, no optimization.  
BTW, the option C introduced more numerology conversion, should be avoided.

	
	(Suggested TP)

	Qualcomm
	We prefer “A and C”, or equivalently, max(A,C). A is a given, as the indicated k0 or k2 in the cross-BWP scheduling DCI should satisfy the BWP switch delay. C is to strive for consistency across same-BWP and cross-BWP scheduling. For the DCI received in the same slot as BWP switch is triggered, there is already a currently active minimum scheduling offset which can be applied to the k0 or k2 indicated in the DCI. We don’t see the reason why an exception should be made just for cross-BWP grants. The current 38.214 does not specify this exception, and we think there is no need to introduce extra specification. It can be argued that A is usually big enough so C is not really needed, but then we also don’t see harm in including C (as current specification already is covering). Functionally A is driven by BWP switch delay requirement, and C is driven by minimum scheduling offset requirement. We don’t need to specifically remove condition C just for the case of cross-BWP scheduling.
The only minor issue with C is for the case of BWP switching across different numerologies – the currently active minimum scheduling offset may be defined in terms of a SCS different from the indicated k0 or k2. On the other hand, this is a very common and simple issue to handle – it is straight-forward to do numerology conversion to match the SCS. Also, BWP adaptation with different numerology is an advanced UE feature. For regular BWP adaptation UE feature 6-2/6-3, the numerologies across BWPs should be the same.

	
	As discussed above and in our contribution (R1-2000977), current specification in 38.214 (for min k0 or k2) and legacy 38.213 (for BWP switch delay) are sufficient, except some new specification is needed to describe numerology conversion, which we preferred to be addressed in a general manner (suggested TP):
For a time quantity (X) defined in slots (i.e. the application delay, as well as K0min and K2min) corresponding to the original active BWP’s numerology, if the slot definition is changed due to active BWP switch across different numerologies, the time quantity should be converted to the slot definition corresponding to the new BWP’s numerology according to [image: cid:image006.png@01D5ED0B.20E83650] before it is applied.

	LGE
	Power saving gain of cross-slot scheduling could be achieved by increasing sleep duration or relaxation of PDCCH processing. If only “A” is considered for this issue, a UE should decode DCI within a time duration “A”, and it is difficult to achieve power saving gain by PDCCH processing relaxation. So, followings can be considered for this issue; Option 1) New BWP switching delay (dBWP) can be defined considering minimum scheduling offset (k0,min) , Option 2) the scheduling offset should be no smaller than the time duration dBWP + k0,min (i.e., A+C). We prefer option 2 slightly.

	
	(Suggested TP)

	Nokia
	Following the Rel-15 behaviour, and accounting the possible PDCCH relaxation, setting the scheduling offset limitation to be max(A,C) would seem most straight forward. This would not require change in RAN1 specification as this would comply with Sections 5.1.2.1/6.1.2.1 as well as Section 12 (of 38.213).  We are not convinced that there would be need to adjusting the existing BWP switch delay i.e. no LS to RAN4 would be needed. 
For the numerology conversion aspect in case of BWP switch, it would seem reasonable to assume that the scheduling offset limitation is accounted as absolute time, i.e. we would apply a numerology conversion. 

	
	(Suggested TP)

	Panasonic
	To handle the scheduling offset in cross-BWP scheduling, we need to look after the UE processing timeline, which determines the basic UE capability on how fast the new scheduling restriction can take effect and then apply the scheduling offset. So factor C is needed.
Since the scheduling offset will be applied/chosen in the target BWP TDRA table, it is good to be consistent with the new behavior after the BWP switching. Thus factor B is also a reasonable factor.
 
Therefore, we support the scheduling offset should be no smaller than B and C, which is no smaller than max(B,C).
 
On the other hand, if BWP switching delay needs to be considered, we think it is already covered by the factor B and C, which is similar case in Rel.15/16 as TDRA table is anyway RRC-configured and such restriction may also happen. But we understand this operation would happen more and be more typical for power saving, we can also support below as second priority:
The scheduling offset should be no smaller than ( k0_min +  BWP switching delay), which is no smaller than sum(A,C).

	
	(Suggested TP)

	Sony
	We think that both factors A and C need to be taken into account. 
 
· A is required to satisfy the BWP switch delay.
 
· C is required to avoid excessively fast PDCCH processing in the active DL BWP before the BWP switch. We think that performing a numerology conversion is a tractable problem.
 
It is unclear to us whether some of the above responses are proposing that the scheduling delay (1) is no smaller than (1) “A: time for switch delay” PLUS “C: min sched offset”, or (2) just takes account of “A: time for switch delay” and “C: min sched offset”
 
We think that the scheduling delay should be no smaller than max(A,C).  

	
	(Suggested TP)

	Intel
	Discussion on restriction on indicated scheduling offset
 
It is common understanding that the indicated scheduling offset as part of TDRA should be no less than BWP switch delay (Option A) and this is consistent with Rel15 approach. 
 
Now thanks to Rel16, we have the option that one or two minimum values of scheduling offset can be configured per BWP. Few companies have proposed that existing scheduling restriction K0min of active BWP, i.e., source BWP where DCI was received, should be taken into account (Option C). Some arguments made in favor include maintain consistency in same and cross-BWP scheduling or straightforward approach. In our view, the fundamental difference here is that PDCCH monitoring BWP is being changed compared to same BWP scheduling and restriction to K0 values should be determined based on BWP config where data is being delivered. Hence, technical justification seems to be missing why scheduling restriction in source BWP should apply for TDRA in target BWP. In our view, if further restriction on indicated scheduling offset on top of BWP switch delay is needed, e.g., relaxed PDCCH processing, this restriction should be given by the configuration of minimum values of scheduling offset provided in the target BWP configuration. 
 
To this end, we propose that the indicated scheduling offset should be no smaller than Option A and Option E, i.e., max (A, E), where
E: configured value if one value is RRC configured for the minimum applicable value of K0 in the scheduled/target BWP; The lowest-indexed RRC configured value if two values are RRC configured for the minimum applicable value of K0 in the scheduled/target BWP. 
 
In other words, as target BWP is not “active” when K0min indication is received, we propose to take the configured value as “existing” scheduling restriction until the application delay ends. This is also consistent with the case of BWP switching without 1-bit indication with what to assume in terms of scheduling restriction right after BWP switching, i.e., until DCI indication takes effect.

We are also fine to consider Option A only to have same baseline behavior in R15 and R16, which maybe adequate in most cases if further restriction is not required.
 
Discussion on application delay
 
We would also like to draw attention of the group to the calculation of application delay as few other companies mentioned above. For similar reasons mentioned above, Y in the formula X = max (Y, Z) should be based on scheduled/target BWP, not the source BWP. One example to note here is the case of cross-CC where Y based on scheduled BWP in the CC is numerology converted to the scheduling BWP. And, as Z corresponds to PDCCH processing and is based on SCS of source BWP, we may need numerology conversion for Z so that X can be expressed in the numerology of target/scheduled BWP. So we obtain X as follows 
X = max(Y, ceiling(Z*2^target-BWP/2^source-bwp)), where
Y is the configured value if one value is RRC configured for the minimum applicable value of K0 in the scheduled/target BWP; The lowest-indexed RRC configured value if two values are RRC configured for the minimum applicable value of K0 in the scheduled/target BWP.

	
	(Suggested TP)

	Samsung
	We prefer A + C. The minmum scheduling offset assumed by UE for the current active BWP should be also applied to the other inactive BWPs for scheduling restriction. Otherwise, the UE cannot operate in power saving mode properly during the time duration reserved by the minimum scheduling offset. In this sense, for cross-BWP scheduling, the scheduling offset should be no smaller than the active minimum scheduling offset in the active DL BWP before the BWP switching. On top of this, it should be further considered that the potential BWP switching delay. 

	
	(Suggested TP)

	Ericsson
	We don’t see a need to discuss revising BWP switching delay.
The PDCCH to PDSCH/PUSCH gap should be no smaller than max(A,C) below: 
· A , BWP switching delay
· C (translated to absolute time, as Nokia suggests)

	
	(Suggested TP)

	MediaTek
	Our preference is A only (BWP switch delay only). Since change of minimum scheduling offset during BWP switch is equivalent to change a TDRA table, UE should be able to comply with its reported BWP switch delay. By definition, UE is capable of changing all BWP parameters during its reported BWP switch delay. If UE cannot comply with the small BWP switch delay, it can report the large BWP switch delay where ~3 ms delay will be able to accommodate generic parameter change. RAN1 can send a LS to RAN4 for inquiring whether and how existing BWP switch delay can be relaxed by taking into account PDCCH processing relaxation with cross-slot scheduling.

	
	To clarify the application delay is defined for an active BWP, the following revision for Section 5.3.1 of TS 38.214 can be considered:
 
…. Change of applied minimum scheduling offset restriction indication carried by DCI in slot n, shall be applied in slot n+X of the scheduling cell for the same active BWP. In case of active BWP change, UE follows the behavior described in Clause 12 of [6, TS38.213].

	Huawei, HiSilicon
	We think the scheduling offset should consider both the factor A and factor C. Regarding the way to discuss this issue, we could agree A and send an LS triggering RAN4 to further discuss the relaxed BWP switching. Another way is to directly agree factor A and C should be considered and further decide in RAN1 which option should be adopted: 1) Option 1: max (A, C); 2) Option 2: A+C. 
Either way can work, and we are fine with either one for the discussion. If the discussion is limited in this email thread in RAN1, regarding the two options, we slightly prefer the option 2: A+C. If it is decided to consider both factor A and C, it would be better to allow the PDCCH processing relaxation for a larger power saving gain. 

	
	(Suggested TP)

	vivo
	We try to provide some analysis regarding the following three options in terms of Power saving gain and Scheduling delay:
· Option 1:  the scheduling offset should be no smaller than max(A,C).
· Option 2:  the scheduling offset should be no smaller than A+C.
· Option 3:  the scheduling offset should be no smaller than A
 
DCI based BWP switch can achieve power saving gain and will be supported by more and more UEs in future. So we expect that UE can achieve cross-slot power saving gain not only for same-BWP scheduling but also for cross-BWP scheduling. 
 
We think BWP switch delay value is defined assuming same-slot scheduling in RAN4.  
· Option 3 seems to have lower power saving gain compared with the other two options. 
· Option 2 (A+C) can do PDCCH processing relaxing, BWP switching and data buffering step by step, so can achieve the higher power saving gain. But with larger scheduling offset restriction, the TDRA table  need to be configured with more entries with larger K0/K2, which we think it will results in scheduling flexibility limitation. 
· For Option 1 (max(A,C)), when assuming A=C, it is the same as Option 3, and in this case, option 1 cannot perform PDCCH processing relaxation. If A>C or C>A, Option 1 can achieve medium power saving gain.
 
Regarding the Scheduling delay, it is clear that Option 2 > Option 1 > Option 3. Option 2 has the largest delay and may cause that less entries in TDRA table is feasible. The pros and cons are summarized in Table below.
 
	 
	Power saving gain
	Scheduling delay
	Scheduling flexibility restriction

	Option 1
	Medium
	Medium
	Low

	Option 2
	High
	large
	High

	Option 3
	Low
	small
	low


 
So we slightly prefer Option 1, or a medium value between Option 1 and Option 2.
In addition, we slightly prefer no LS to RAN4 is needed if the cross-slot BWP switching delay is changed compared to same-slot BWP switch.

	
	(Suggested TP)

	ZTE
	We think A is enough. During BWP switch delay, UE will update the parameters including the per-BWP configured TDRA table and minimum K0/K2, it is reasonable that the TDRA entry scheduled in the target BWP considers only BWP switch delay.
And whether the cross-slot scheduling will impact the BWP switch delay or not should be discussed in RAN4. So we are okay to send a LS to RAN 4 to check impact on BWP switch delay when cross-slot scheduling is applied. And as it was discussed in our contribution R1-1911926 in the last meeting, there are impacts on other timelines as well . 
However, if the majority views is that other restriction should be considered, we are also open to re-discucss it.

	Spreadtrum
	We prefer A and C,  i.e. max(A,C)
We think factor A is common understanding, a UE does not expect to detect a DCI format 1_1 or a DCI format 0_1 indicating respectively an active DL BWP or an active UL BWP change with the corresponding TDRA field providing a slot offset value for a PDSCH reception or PUSCH transmission that is smaller than a daley required by the UE for an active DL BWP change or UL BWP change.
Regarding factor B, the application delay should be considered, which means the new K0min takes effect in target BWP after the application delay. Therefore, before the new K0min takes effect, the old K0min in source BWP should be used for the cross-BWP scheduling, then, Option C is needed. 
Regarding the scheduling delay, compare with (A+C), we prefer max(A,C).

	
	(Suggested TP)

	DOCOMO
	We prefer only A. We think, in most case, the BWP switch delay time is sufficient. If UE needs to decode DCI quickly with only A and the UE power saving gain would be significantly lost , max(A, C) would be also fine.

	
	(Suggested TP)

	CATT
	

	
	The  indicating the scheduling offset in the cross-slot scheduling during the BWP switching should be greater than (A) BWP switching delay indicated by UE capability and (C) the 1-bit indicated minimum scheduling offset in the active BWP before BWP switching.    This is an implementation issue.  The application delay should be far smaller than the BWP switching delay.  Thus, no conversion of application delay numerologies is needed.   There is no specification change



From the table collecting companies’ views, as quoted above, there can observe the following [20], where companies with [] indicate their flexibility to support an alternative proposal as 2nd preference:
· A only (5 + [1]): CMCC, OPPO, MediaTek, ZTE, DoCoMo, [Intel]
· Max(A, C) (7 + [6]): Qualcomm, Nokia, Sony, Ericsson, VIVO, Spreadtrum, CATT, [CMCC], [ZTE], [DoCoMo], [LGE], [Huawei], [HiSilicon]
· A+C (4 + [1]): LGE, Samsung, Huawei, HiSilicon, [Panasonic] 
· Others (2): Panasonic (max(B, C)), Intel (max(A, E)), 

Since the group have diverse views in the issue, chairman decided to discuss the issue in next meeting [21]:

	Dear all,

It seems that it’s not possible to reach consensus for the two issues during the e-Meeting. Let’s discuss them further in the future. 

Br,

-Wanshi



To move forward, the following are suggested by the feature lead for next meeting [22]:

	[bookmark: _GoBack]This email thread is to clarify cross-BWP scheduling, but there are somehow two related issues mixed. The general demand for cross-BWP scheduling is whether UE can have a proper time gap for changing the applied minimum scheduling offset restriction. There are two possibilities related to issue #1 and issue #2:
· Issue #1: Whether and how to apply the currently active minimum scheduling offset restriction in the case of cross-BWP scheduling 
· Some companies think the above proposal can ensure the time gap between PDCCH and PDSCH/PUSCH (K0min/K2min) for cross-BWP case, but some companies think the following agreement in RAN1 #97 only applies to an active BWP, not covering the cross-BWP case. For the time gap, there are still BWP switch delay and the application delay to accommodate UE adaptation. 
	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)


· Since there is no interpretation ambiguity for same-BWP case, whether to agree the proposal can base on whether BWP switch delay and the application delay are sufficient to accommodate UE adaptation. Note that type-1 BWP switch delay for 120kHz SCS is only 6 slots while K0min/K2min can be set to 16 slots (considering some cross-carrier scheduling case). Also the application delay is determined by K0min, and there may be concern for active UE BWP change where K2min of source BWP is larger than K0min. On the other hand, type-2 BWP delay for 120k Hz SCS is 18 slots, which is able to accommodate all possible K0min/K2min setting.
· Note: Some companies raised the concern in reduced power saving gain if current active minimum scheduling offset restriction cannot be fulfilled in the case of cross-BWP scheduling. UE cannot know currently scheduling DCI is same-BWP scheduling or cross-BWP scheduling before finish the decoding. Therefore, UE processing timeline can only follow the worst case which will be cross-BWP scheduling case when UE reported BWP switch delay is smaller than currently active minimum scheduling offset restriction.
· There are two possible ways forward: 
· Alt 1: Agree; TP is needed to clarify how K0min/K2min of source BWP is applied to target BWP of cross-BWP scheduling
· Alt 2: Disagree; TP to clarify the applied K0min/K2min only for an active BWP, not covering cross-BWP case
· Alt 3: Disagree; but agree that there should be additional factor(s) for cross-BWP scheduling restriction (in addition to Rel-15 BWP switch delay). Further discuss the factor(s) (e.g. based on the currently active application delay, etc).

· Issue #2: Whether and how to decide the applied minimum scheduling offset restriction for the slots after BWP switch and before the application delay is ended. 
· While there is debate in whether the applied K0min/K2min can cover cross-BWP case, there is common understanding change of the applied minimum scheduling offset restriction should be subject to an application delay X (as quoted below). 
	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,
               o UE receives DCI of the change indication in slot n of the scheduling cell
               o 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


· By treating the scheduling DCI triggering active BWP change as a change indication (due to referring the configuration of a different BWP), the application delay can provide a time gap for UE to change the applied restriction, which also resolves the case with small BWP switch delay. But, for the slots after BWP switch and before the application delay is ended, there are several possibilities for the applied minimum scheduling offset restriction: 
· Alt 1: Scaled K0min/K2min from source BWP: There may reuse the TP for issue #1 if the proposal is agreed
· Alt 2: The indicated K0min/K2min in target BWP: This is effectively to say only BWP switch delay is considered even when the application delay is longer. TP may be needed to clarify it.
· Alt 3: The lowest-indexed RRC configuration of target BWP (some company think it belongs to the following agreement): TP needed for specifying the UE behavior
	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


·  Alt 4: UE implementation (some companies think it is corner case that network can avoid): A conclusion can be decided independent from issue #1 and no TP needed.




[100e-NR-UE_pow_sav-Cross_Slot-03] E-mail discussion/approval on avoiding sucessive change indicationo on minimum scheduling offset
For this email thread, the feature lead first suggest the following proposal for collecting companies’ views:

	Proposal: UE does not expect to receive another indication of minimum scheduling offset change in a scheduling DCI for the same active BWP before the slot for which a previous indication of minimum scheduling offset change is expected to be applied



Below is the summary table quoted from [23]:

	OPPO
	We don’t need to put special case for the miss-scheduling by gNB. As the spec already specify the application delay of minimum k indication and gNB know it already.

	
	No change for this purpose.

	CMCC
	We support this proposal.

	
	(Suggested TP)

	Panasonic
	We are okay with the intention of the proposal. 
Slight wording proposal: UE does not expect to receive another indication of minimum scheduling offset change in a scheduling DCI for the same active BWP before the slot for which a previous indication of minimum scheduling offset change is expected to be applied take effect.

	
	(Suggested TP)

	Huawei, HiSilicon
	Firstly, we think the issue needs to be discussed and specified because it would impact UE behavior. If the minimum scheduling offset indicated in slot n is allowed to be updated by a DCI transmitted in a slot earlier than the slot n+X (X is the application delay), the UE needs to be ready for any update indicated during the application delay. In this case, the PDCCH processing may not be able to be relaxed, which is one motivation for the introduction of non-zero minimum K0 and K2 restriction. So, we share the same view with CMCC and support the proposal.

	
	(Suggested TP)

	Sony
	Agree with the proposal.
We also agree with the argumentation in R1-200444, which is consistent with previous proposals from Sony (e.g. R1-1912358).

	
	(Suggested TP)

	Qualcomm
	We support the proposal.
We think the proposal is important to ensure reasonably feasible UE implementation. The motivation for application delay is for UE to be able to adapt its processing hardware to respond to change in timing requirement (including potential processing timeline relaxation), so that UE would have more opportunities to go to lower power state. When the DCI received in Slot n is decoded, UE prepares its hardware for the updated minimum scheduling offset, which is to be applied after the application delay. For example, for transitioning from small min k0 to large min k0, during the application delay period, UE can execute the change to lower its hardware’s voltage, clock, etc. Until the indicated change takes effect after the application delay, it is preferable not to let UE handle another change, which may lead to complexity in cancellation of the on-going execution of the previous change.
In addition, we think the proposal also implies that the indication in DCI received in a slot should be consistent. If two or more DCI are received within a slot, and the indications are different, this should be considered “another change”. Otherwise, the UE behavior would be ill-defined.

	
	(Suggested TP)

	Intel
	We agree with the proposal

	
	(Suggested TP)

	Ericsson
	OK with the proposal.

	
	(Suggested TP)

	Samsung
	We conditionally support the proposal.
Not allowing successive Kmin value update is important for the UE power saving. However, we think the current proposal is incomplete and recognize an issue of the proposal when DCI is missed by the UE. If UE missed DCI indicating a new minimum scheduling offset, gNB and UE could miss-understand the slots not allowing new Kmin indication (More details can be found in our previous Tdoc R1-1912487.). Therefore, it is very important to address this miss-detection issue together if we are going to introduce the proposal. A simple solution could be the slots not allowing new Kmin update is explicitly pre-configured by gNB.

	
	(Suggested TP)

	MediaTek
	It is necessary to resolve the ambiguity issue as identified in Section 3 of R1-200444. In this regard, we are supportive to this proposal. If there is issue in the case of miss-detection, an alternative is to still allow successive change indication while specifying that UE should follow the latest indication.

	
	(Suggested TP)

	Spreadtrum 
	We agree with the proposal.
In order to simplify the implementation of UE, another indication of minimum scheduling offset change during the application delay is undesired.

	
	(Suggested TP)

	ZTE
	we are okay with the propsal.

	
	(Suggested TP)

	DOCOMO
	We are basically okay with the proposal, but we would like some clarification. "another indication" in proposal means "with different value"? gNB indicates a value of minimum scheduling offset in slot n, and gNB may indicate the same value of minimum scheduling offset during application delay considering the case the UE missed DCI. Such indication is allowed? The UE may receive the same value of minimum scheduling offset during application delay, but in that case the UE behaviour based on the first indication is not changed.

	
	(Suggested TP)

	Nokia
	We are OK with the proposal.

	
	(Suggested TP)

	Vivo
	We conditionally support the proposal with some modification.
This case can be caused by UE miss detection of the first DCI#1 (as illustrated as follow)
[image: cid:image001.png@01D5ECD1.315EBCF0]By not impacted by miss detection of DCI#1, we think it is still allowed for UE receiving PDSCH with valid TDRA value (compared to indicated minK0 value from DCI#1 and DCI#2).

	
	Proposal:
UE does not expect to receive update another indication of minimum scheduling offset change in a scheduling DCI for the same active BWP before the slot for which a previous indication of minimum scheduling offset change is expected to be applied

	(Company name)
	(Company view)

	
	(Suggested TP)



Since companies’ views are more aligned in this issue, the following agreement and TP are finally endorsed by chairman, as can be referred in [24]:

	Agreement:
UE does not expect to receive another change in the ‘Minimum applicable scheduling offset indicator’ field of DCI format 0_1 or 1_1  for the same active BWP before the slot for which a previous change of applied minimum scheduling offset restriction is expected to take effect.




	Agreed TP (to 1st paragraph of Section 5.3.1 of TS 38.214):
When the UE is scheduled with DCI format 0_1 or 1_1 with a [‘Minimum applicable scheduling offset indicator’] field, it shall determine the K0min and K2min values to be applied, while the previously applied K0min and K2min values are applied until the new values take effect after application delay. Change of applied minimum scheduling offset restriction indication carried by DCI in slot n, shall be applied in slot n+X of the scheduling cell. UE does not expect to be scheduled with DCI format 0_1 or 1_1 with [‘Minimum applicable scheduling offset indicator’] field indicating another change to the applied K0min or K2min for the same active BWP before slot n+X of the scheduling cell.
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[23] [bookmark: _Ref34427122]“[100e-NR-UE_pow_sav-Cross_Slot-03] E-mail discussion/approval on avoiding successive change indication on minimum scheduling offset”, intermediate summary, available @ https://list.etsi.org/scripts/wa.exe?A2=ind2002D&L=3GPP_TSG_RAN_WG1&O=D&P=2283755
[24] [bookmark: _Ref34427370]“[100e-NR-UE_pow_sav-Cross_Slot-03] E-mail discussion/approval on avoiding successive change indication on minimum scheduling offset”, available @ https://list.etsi.org/scripts/wa.exe?A2=ind2003A&L=3GPP_TSG_RAN_WG1&O=D&P=1382517
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Introduction


 


In this contribution, there summarize the email discussion phases for cross


-


slot scheduling power saving agenda 


item. In 


particular, the following sections are devoted for


 


·


 


Section 2 (preparation phase): T


-


doc summary and candidate issues for email discussion


 


·


 


Section 3 (discussion phase): Views and results on the selected issues for email discussion
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T


-


doc summary and candidate 


issues


 


for email discussion 


 


In this 


section, the identified issues are proposed based on the contributions related to Rel


-


16 cross


-


slot scheduling 


adaptation 


[1]


 


-


 


[16]


 


and covering the following aspects:


 


·


 


Clarifications regarding BWP switch and application delay


 


·


 


Exceptional case(s) and error handling


 


·


 


Potential extensions and editorials


 


 


 


2.1


 


Clarification 


regarding BWP switch


 


In Rel


-


16, new cross


-


slot adaptation for an active BWP is introduced


:


 


Agreements (RAN1 #97):


 


For an active DL and an active UL BWP, a UE can be indicated via L1


-


based signalling(s) f


rom gNB to adapt the 


minimum applicable value(s) of K0, K2 and/or aperiodic CSI


-


RS triggering offset (with/without QCL_typeD 


configured).


 


 


Further specification are provided along the following agreements:


 


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 o


r two RRC configured values for a BWP, 1


-


bit indication to indicate one value from two 


candidate values


 


o


 


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


 


Agreem


ents (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 ti


mer expiration, etc., the value applied for the BWP before the 1


-


bit indication is received 


within the BWP is determined by
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