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1	Introduction
UE Power Saving WID was approved in RAN#83 [1]. In this contribution, we discuss the remaining open items related to the cross-slot scheduling power saving procedures.
2	Discussion
2.1	On minimum scheduling offset restriction and BFR
In addition to the existing mechanisms for explicitly activating and disabling the minimum scheduling offset, implicit disabling should be considered at least when beam failure recovery is triggered. Considering that the above case would refer to failure situations at the UE side, it would be logical to assume that efficient recovery is ensured. The BFR can be done based on dedicated RACH resources (CFRA) or based on CBRA. For the CFRA beam failure recovery, UE can be provided a dedicated CORESET through a link to a search space set provided by recoverySearchSpaceId, where UE will start to monitor DCI format scrambled with C-RNTI or MCS-C-RNTI (gNB response) in a predefined time window after triggering BFR as defined in Section 6 of 38.213. In CBRA based BFR, UE will monitor RA-RNTI as defined in Section 8 of 38.213. When UE does BFR via CBRA, it will monitor the DCI scrambled by RA-RNTI, followed by TC-RNTI (at successful RACH procedure), until normal RNTI monitoring (e.g. C-RNTI etc.) is resumed. In order to avoid any additional delay in BFR procedure it would be good to consider whether the minimum cross-slot scheduling restriction is applied when BFR is triggered. 

In case of CBRA BFR procedure the recovery delay is driven by the normal RACH procedure. During the RACH procedure, in Msg4 network would be able to provide changes to the radio link configuration, if needed, and UE should resume the operation based on that. As for CBRA based BFR, the resolution can be done with RNTIs for which the minimum scheduling offset restriction is not applied, there is no additional delay introduced.  
 
In CFRA BFR, after BFR resolution carried via C-RNTI or MCS-C-RNTI based scheduling during the recovery window UE continues to monitor PDCCH on recoverySearchSpaceId until the UE receives MAC CE configuring UE with new PDCCH beam. In order to avoid any additional delay it would be best if the minimum cross-slot scheduling restriction is not applied when UE is monitoring the C-RNTI or MCS-C-RNTI based on recoverySearchSpaceId. 

Proposal 1: The minimum scheduling offsets is not applied when monitoring C-RNTI or MCS-C-RNTI on recoverySearchSpaceId.

Proposal 2: Adopt the following text proposals to section 5.1.2.1 and 6.1.2.1 of 38.214:

	[bookmark: _Hlk37165756]5.1.2.1	Resource allocation in time domain
<Unchanged text is omitted>
When the UE configured with [minimumSchedulingOffset] in an active DL BWP it applies a minimum scheduling offset restriction indicated by the [‘Minimum applicable scheduling offset indicator’‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1 or 1_1. When the UE configured with [minimumSchedulingOffset] in active DL BWP and it has not received [‘Minimum applicable scheduling offset indicator’]‘Minimum applicable scheduling offset indicator’ field in DCI format 0_1 or 1_1, UE shall apply a minimum scheduling offset restriction indicated based on [‘Minimum applicable scheduling offset indicator’] ‘Minimum applicable scheduling offset indicator’ value ‘0’. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to receive a PDSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K0 smaller than the applicable minimum scheduling offset restriction K0min. The minimum scheduling offset restriction is not applied when PDSCH transmission is scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI in common search space associated with CORESET0 and default PDSCH time domain resource allocation is used or when PDSCH transmission is scheduled with C-RNTI or MCS-C-RNTI a search space set provided by recoverySearchSpaceId, or when PDSCH transmission is scheduled with SI-RNTI or RA-RNTI. The application delay of the change of the minimum scheduling offset restriction is determined in Section 5.3.1.
<Unchanged text is omitted>

[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338]6.1.2.1	Resource allocation in time domain
<Unchanged text is omitted>
When the UE configured with [minimumSchedulingOffset] in active UL BWP it applies a minimum scheduling offset restriction indicated by the [‘Minimum applicable scheduling offset indicator’] ]‘Minimum applicable scheduling offset indicator’ field in DCI format 0_1 or 1_1. When the UE configured with [minimumSchedulingOffset] in active UL BWP and it has not received [‘Minimum applicable scheduling offset indicator’] ]‘Minimum applicable scheduling offset indicator’ field in DCI format 0_1 or 1_1, the UE shall apply a minimum scheduling offset restriction indicated based on [‘Minimum applicable scheduling offset indicator’] value ‘0’. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to transmit a PUSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K2 smaller than the applicable minimum scheduling offset restriction K2min in slot n. The minimum scheduling restriction is not applied when PUSCH transmission is scheduled by RAR UL grant for RACH procedure, or when PUSCH is scheduled with TC-RNTI, or when PUSCH is scheduled with C-RNTI or MCS-C-RNTI a search space set provided by recoverySearchSpaceId. The application delay of the change of the minimum scheduling offset restriction is determined in Section 5.3.1.




2.2	Exception cases 
Regarding the exceptional cases when configured and indicated minimum scheduling offsets are not in use the following agreements have been made in previous meetings:
	Agreements (RAN1 #96b):
· The adaptation on the minimum applicable value of K0 does not apply to at least the following cases:
	RNTI
	PDCCH search space

	SI-RNTI
	Type0 common

	SI-RNTI
	Type0A common

	RA-RNTI, TC-RNTI
	Type1 common

	P-RNTI
	Type2 common


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

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

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




The above agreements were implemented in 38.214 in Section 5.1.2.1 which states the following:
	When the UE configured with [minimumSchedulingOffset] in an active DL BWP it applies a minimum scheduling offset restriction indicated by the [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1 or 1_1. When the UE configured with [minimumSchedulingOffset] in active DL BWP and it has not received [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1 or 1_1, UE shall apply a minimum scheduling offset restriction indicated based on [‘Minimum applicable scheduling offset indicator’] value ‘0’. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to receive a PDSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K0 smaller than the applicable minimum scheduling offset restriction K0min. The minimum scheduling offset restriction is not applied when PDSCH transmission is scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI in common search space associated with CORESET0 and default PDSCH time domain resource allocation is used or when PDSCH transmission is scheduled with SI-RNTI or RA-RNTI. The application delay of the change of the minimum scheduling offset restriction is determined in Section 5.3.1.



In RAN1#99, the UE behaviour in terms of minimum scheduling offset for Type3-CSS was left open. Now from PDSCH or PUSCH scheduling perspective, for any DCI format scrambled with C-RNTI, CS-RNTI or MCS-C-RNTI configured Type3-CSS, the minimum scheduling offset restriction could be applied, hence UE could assume that e.g. PDSCH shall not be scheduled with K0 smaller that applicable minimum scheduling offset. However, when considering UE behaviour in terms of decoding the PDCCH candidates in Type3-CSS, it may not be possible to relax the PDCCH decoding. There are multiple DCI formats that can be configured to Type3-CSS that impact UE behaviour which would need to be accounted e.g. prior to transmission. DCI format 2_2 with CRC scrambled with TPC-PUSCH-RNTI, TPC-PUCCH-RNTI or TPC-SRS-RNTI carries a TPC command that UE needs to apply upon transmission of the scheduled PUSCH, PUCCH or SRS, respectively. Hence, it would appear relevant to be able to account this information before any scheduled transmission as described in Sections 7.1.1, 7.2.1 and 7.3.1 of 38.213. DCI format 2_4 (CRC scrambled with CI-RNTI) carries cancellation indication for the UL transmission of PUSCH and SRS, as described in Section 11.2A. In order to prevent unwanted UL transmission (which would originally be cancelled by the gNB) the UE would be required to decode PDCCH candidates that may contain DCI format 2_4 within . Also DCI format 2_0 (scrambled with SFI-RNTI may result in a slot format change. Thus, if these RNTIs are configured to the Type3-CSS, UE should decode the corresponding DCI formats prior to e.g. UL transmission. Thus, while the minimum scheduling offset restriction can be applied to Type3-CSS from PDSCH and PUSCH scheduling perspective (i.e. C-RNTI, CS-RNTI and MCS-C-RNTI), other behaviour related to Type3-CSS should not be relaxed and set requirements should be applied. 
Proposal 3: From PDSCH and PUSCH scheduling perspective the minimum scheduling offset restriction can be applied to Type3-CSS with C-RNTI, CS-RNTI and MCS-C-RNTI (if configured). UE behaviour related to other DCI formats configured to Type3-CSS should neither be impacted nor delayed. 
As current specification text refers only to scheduling by C-RNTI, CS-RNTI and MCS-C-RNTI specification change may not be required, unless the expected behaviour in relation to other RNTIs in Type3-CSS needs to be clarified and enforced.
2.3	On Application Delay
The following agreements were reached in RAN1#99 regarding application delay in case of cross-carrier scheduling:
	Agreements:
For PDCCH monitoring case 1-1 for Cross-carrier scheduling, the application delay of cross-slot scheduling adaptation, denoted by X slot(s) for the scheduling cell, is determined by
· X = max(Y, Z)
· Z is determined by the SCS of the active DL BWP of the scheduling cell and takes value of 1/1/2/2 slot(s) for DL SCS of 15/30/60/120 KHz, respectively
· Y is determined as one of the following alternatives:
· [bookmark: _Hlk31032181] (working assumption) ceiling(minK0,scheduled*2^scheudling/2^scheudled), where minK0,scheduled the minimum applicable K0 value of the active DL BWP of the scheduled cell prior to the change indication for the scheduled cell, scheudling and scheudled are the SCS indices for the scheduling cell and the scheduled cell, respectively.  




The determination of value Y was discussed in RA1#99, and finally the determination above was taken as a working assumption. It is proposed to confirm the working assumption.
Proposal 4: Confirm the determination of value Y to be as follows:
· ceiling(minK0,scheduled*2^scheudling/2^scheudled), where minK0,scheduled the minimum applicable K0 value of the active DL BWP of the scheduled cell prior to the change indication for the scheduled cell, scheudling and scheudled are the SCS indices for the scheduling cell and the scheduled cell, respectively.  


2.4	Scheduling slot offset restriction in case of BWP switch
The choice of scheduling offset restriction for the case DCI based BWP switch is done was discussed in last meeting, converging (at a time) to two basic options. One approach is to follow the Rel-15 baseline and set the scheduling offset restriction based on the BWP switch delay, TBWPswitchDelay and other approach was to set the scheduling slot offset restriction (in case of BWP switch) as a maximum of BWP switch delay and applied minimumSchedulingOffset. 
When considering the scheduling offset restriction in case of BWP switch, it should first be clarified what is the assumed BWP switching interruption in case of cross-slot scheduling offset restriction. As determined by RAN4 specification, the UE is not required to receive (or transmit) during the TBWPswitchDelay in the cell where the BWP switch is done i.e. according to Type1 or Type2 as set by Table 8.6.2-1 in 38.133. It also has been further defined in RAN1 specification (Section 12 of 38.213) that UE is not required to transmit or receive on the new BWP until the slot offset indicated by the scheduling DCI (format 1_1 or 1_0). In addition, RAN4 allows also interruption to be applied other active cells during the TBWPswitchDelay. In the case when cross-slot scheduling restriction is to be applied, to enable the UE power saving, if the scheduling offset restriction in terms of absolute time is to be kept the same, the slot offset restriction in (absolute) time would be set by the source BWP K0min. As the cross-slot scheduling is per BWP, it could be envisioned that in case of CA, there could be cross-slot scheduling applied on BWPs of some CCS while, it would not be applied in others (or the delta would be different). To avoid dependency between these carries it should be good first to clarify that the scheduling offset restriction would only apply in the target BWP (indicated by the DCI) and not apply to other BWPs of other active cells. This would ensure that the impact due to BWP change is limited to the active cell where it is done.
Proposal 5: In case of cross-slot scheduling offset restriction and BWP switch, the scheduling slot offset restriction applies only to the scheduling of the target BWP (indicated by the DCI).
Additional aspect is the requirement set by the scheduling offset restriction to the TDRA table design. In case of DCI based BWP switch, the slot offset (i.e. K0 or K2) indicated by the DCI needs to be valid i.e. K0> TBWPswitchDelay. Again like noted above, if the scheduling restriction is set by maximum of the two, minimum applied scheduling offset and the BWP switch delay, i.e. K0>max(K0min,TBWPswitchDelay), in order to keep the time allowance for UE processing relaxation the same in terms of absolute time, the K0min restriction, would need to be set based on the source BWP K0min scaled by  (e.g. K0>max(,TBWPswitchDelay). Hence, the TDRA configuration would need to dedicate at least one row with slot offset that meets this requirement. Now when minimum scheduling offset restriction is applied, the TDRA configuration needs to accommodate two configurations, one with (for example) slot offsets suitable for same-slot scheduling and other for cross-slot scheduling. Of course, from this perspective it is seen undesirable to reserve one row in TDRA configuration for BWP change, but this does not differ from the Rel-15 requirement.
Observation 1: TDRA related restrictions do not appear to change significantly compared to Rel-15 if minimum scheduling offset is accounted in the scheduling slot offset restriction in case of BWP switch. 
Thus, it is considered that from system operation perspective, as long as the minimum scheduling offset is kept reasonable, it would not seem to cause too significant system operation restriction to base the scheduling offset restriction (in case of BWP switch) as the maximum of BWP switch delay and applied minimumSchedulingOffset. 
Proposal 6: The scheduling slot offset restriction when BWP switch is indicated by DCI is set as the maximum of the BWP switch delay and the applied minimumSchedulingOffset of the source BWP in absolute time. 

2.5	Applying minimum scheduling offset to SRS slot offset
In past meetings it has been discussed whether the adaptation of the minimumSchedulingOffset should also be applied for A-SRS. There are different approaches that could be chosen for this. Firstly, if nothing is agreed, the UE has to assume that even when minimum scheduling offset restriction is applied for K2, it needs to be prepared the transmit A-SRS based on the slotOffset in SRS-resource set. In this case, to enable UE power saving via cross-slot power saving, the network would need to determine the SRS-resource set so that for all the intended SRS-resources slotOffset≥ minimumSchedulingOffset. This would need to be applied for all the BWP where cross-slot scheduling power saving is enabled, thereby restricting network configuration flexibility. The second option is to follow similar behaviour as in case of PUSCH, so that UE can expect that it would not be indicated by DCI to transmit A-SRS resource(s) which slotOffset≥ minimumSchedulingOffset. In this approach, the network would need to configure the A-SRS resources to two groups so that some can be applied when e.g. K2 is 0 and others when K2 is set non-zero (‘cross-slot scheduling’ is indicated to be active). A third approach is that when minimumSchedulingOffset restriction is applied, the slotOffset would be set to be equal to K2min. Now, in order to enable the UE power saving and not overly restrict the network configuration flexibility, it would seem logical to use the same approach as for PDSCH and PUSCH scheduling.

Proposal 7: 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<K2min. 

Proposal 8: Adopt following text proposal to Section 6.2.1 of 38.214 :
	[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Hlk37166182]6.2.1	UE sounding procedure
<Unchanged text is omitted>
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'aperiodic':
-	the UE receives a configuration of SRS resource sets,
[bookmark: _Hlk515880410]-	the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching', the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2. Otherwise, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + 14. The minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS. When the minimum scheduling offset restriction is applied, the UE is not expected to receive a DCI in slot n to trigger SRS resource set(s) with slotOffset smaller than the applicable minimum scheduling offset restriction K2min.




 
2.5	Cross-slot scheduling suggestions for cross-carrier case
In RAN1#99 following agreement was made regarding the cross-slot scheduling power saving in case of same-carrier scheduling:-
	Agreements:
· For K0/K2 under same-carrier scheduling, possible suggested values by the UE are:
· 15kHz/30kHz SCS: {1, 2, 4, 6} slots
· 60kHz/120kHz SCS: {2, 4, 8, 12} slots




It was left open what values would be adopted for cross-carrier case. In case of cross-carrier scheduling, the scheduling and the scheduled carrier could potentially have different numerologies. In principle, in terms of suggested value this should not differ from same-carrier scheduling case, as the UE can have both, same- and cross-carrier scheduling applied. Thereby it would seem possible to apply same suggested values also for cross-carrier scheduling.
Proposal 9:  Same single suggested value is applicable both in case of cross-carrier scheduling as well as in same-carrier scheduling.
2.6	Support of cross-slot scheduling for new DCI formats 0_2 and 1_2
The Rel-16 eURLLC WI introduced two new DCI formats 0_2 and 1_2 supporting the same functionalities as DCI formats 0_1 and 1_1, but having more flexibility in the configurability of the size of the individual DCI fields to support a smaller DCI size compared to 0_1 and 0_2 by RRC configuration. These two new Rel-16 DCI formats for scheduling PUSCH and PDSCH have so far not been considered in the discussions on cross-slot scheduling. 
As DCI formats 0_2 and 1_2 in principle should provide the same functionalities as 0_1 and 1_1 (but with a potentially smaller DCI size), we think this feature should also be supported for DCI formats 0_2 and 1_2 to decrease the DCI size also when operating with power saving on a specific BWP. Not enabling this would basically mean, that power saving due to cross-slot scheduling in combination with lower DCI overhead or improved PDCCH reliability would not be possible. 
Please note, that if one thinks about URLLC in terms of latency clearly power saving on a BWP should not be supported at all – but then again the gNB would not configure the Rel-16 for such UE at all and/or on a specific BWP of a serving cell which is thought to carry latency critical data.
From this perspective, we think that the Rel-16 cross-slot scheduling feature should be able to be operated with DCI formats 0_2 and 1_2 and do not see a need for DCI format specific configuration. 
Proposal 10: Support cross-slot scheduling also for the new Rel-16 DCI formats 0_2 and 1_2 and adopt following TPs to TS 38.212 and 38.214:
	TP to TS 38.212 to support cross-slot scheduling for DCI formats 0_2 and 1_2, Sec. 7.3.1.1.3 & 7.3.1.2.3 
7.3.1.1.3	Format 0_2
<Unchanged text is omitted>
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffset is not configured;
-	1 bit if higher layer parameter minimumSchedulingOffset is configured. The 1 bit indication is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value. 
<Unchanged text is omitted>
7.3.1.2.3	Format 1_2
<Unchanged text is omitted>
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffset is not configured;
-	1 bit if higher layer parameter minimumSchedulingOffset is configured. The 1 bit indication is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value. 



	TP to TS 38.214 to support cross-slot scheduling for DCI formats 0_2 and 1_2, Sec. 5.1.2.1, 5.3.1 and 6.1.2.2 
5.1.2.1	Resource allocation in time domain
<Unchanged text is omitted>
 When the UE configured with [minimumSchedulingOffset] in an active DL BWP it applies a minimum scheduling offset restriction indicated by the [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1, 0_2, 1_1 or 1_12. When the UE configured with [minimumSchedulingOffset] in active DL BWP and it has not received [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1, 0_2, 1_1 or 1_12, UE shall apply a minimum scheduling offset restriction indicated based on [‘Minimum applicable scheduling offset indicator’] value ‘0’. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to receive a PDSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K0 smaller than the applicable minimum scheduling offset restriction K0min. The minimum scheduling offset restriction is not applied when PDSCH transmission is scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI in common search space associated with CORESET0 and default PDSCH time domain resource allocation is used or when PDSCH transmission is scheduled with SI-RNTI or RA-RNTI. The application delay of the change of the minimum scheduling offset restriction is determined in Section 5.3.1.
<Unchanged text is omitted>

5.3.1	Application delay of the minimum scheduling offset restriction
When the UE is scheduled with DCI format 0_1, 0_2, 1_1 or 1_12 with a [‘Minimum applicable scheduling offset indicator’]‘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. The UE does not expect to be scheduled with DCI format 0_1, 0_2, 1_1 or 1_12 with [‘Minimum applicable scheduling offset indicator’] field indicating another change to the applied K0minK0min or K2minK2min for the same active BWP before slot n+X of the scheduling cell. 
When the DCI format 0_1, 0_2, 1_1 or 1_12 with [‘Minimum applicable scheduling offset indicator’]‘Minimum applicable scheduling offset indicator’ field indicating a change to the applied K0min or K2min is contained within the first three symbols of the slot, the value of application delay X is determined by, where  K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell, and Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell, and given in Table 5.3.1-1 and µPDCCH and µPDSCH are the sub-carrier spacing configurations for PDCCH and PDSCH, respectively 
When the DCI format 0_1, 0_2, 1_1 or 1_12 with [‘Minimum applicable scheduling offset indicator’]‘Minimum applicable scheduling offset indicator’ field is received outside the first [three] symbols of the slot, value of Zµ from Table 5.3.1-1 is incremented by one before determining the application delay X.
<Unchanged text is omitted>

6.1.2.1	Resource allocation in time domain
<Unchanged text is omitted>
When the UE configured with [minimumSchedulingOffset] in active UL BWP it applies a minimum scheduling offset restriction indicated by the [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1, 0_2, 1_1 or 1_12. When the UE configured with [minimumSchedulingOffset] in active UL BWP and it has not received [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1, 0_2, 1_1 or 1_12, the UE shall apply a minimum scheduling offset restriction indicated based on [‘Minimum applicable scheduling offset indicator’] value ‘0’. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to transmit a PUSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K2 smaller than the applicable minimum scheduling offset restriction K2min in slot n. The minimum scheduling restriction is not applied when PUSCH transmission is scheduled by RAR UL grant for RACH procedure, or when PUSCH is scheduled with TC-RNTI. The application delay of the change of the minimum scheduling offset restriction is determined in Section 5.3.1.



3	Conclusions
In this contribution we have discussed about procedure of cross-slot scheduling power saving techniques. 
In Section 2.1 we discussed on applying minimum scheduling offset restriction and BFR related operation and propose as follows:
Proposal 1: The minimum scheduling offsets is not applied when monitoring C-RNTI or MCS-C-RNTI on recoverySearchSpaceId.

Proposal 2: Adopt the following text proposals to section 5.1.2.1 and 6.1.2.1 of 38.214:
	5.1.2.1	Resource allocation in time domain
<Unchanged text is omitted>
When the UE configured with [minimumSchedulingOffset] in an active DL BWP it applies a minimum scheduling offset restriction indicated by the [‘Minimum applicable scheduling offset indicator’‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1 or 1_1. When the UE configured with [minimumSchedulingOffset] in active DL BWP and it has not received [‘Minimum applicable scheduling offset indicator’]‘Minimum applicable scheduling offset indicator’ field in DCI format 0_1 or 1_1, UE shall apply a minimum scheduling offset restriction indicated based on [‘Minimum applicable scheduling offset indicator’] ‘Minimum applicable scheduling offset indicator’ value ‘0’. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to receive a PDSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K0 smaller than the applicable minimum scheduling offset restriction K0min. The minimum scheduling offset restriction is not applied when PDSCH transmission is scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI in common search space associated with CORESET0 and default PDSCH time domain resource allocation is used or when PDSCH transmission is scheduled with C-RNTI or MCS-C-RNTI a search space set provided by recoverySearchSpaceId, or when PDSCH transmission is scheduled with SI-RNTI or RA-RNTI. The application delay of the change of the minimum scheduling offset restriction is determined in Section 5.3.1.
<Unchanged text is omitted>
6.1.2.1	Resource allocation in time domain
<Unchanged text is omitted>
When the UE configured with [minimumSchedulingOffset] in active UL BWP it applies a minimum scheduling offset restriction indicated by the [‘Minimum applicable scheduling offset indicator’] ]‘Minimum applicable scheduling offset indicator’ field in DCI format 0_1 or 1_1. When the UE configured with [minimumSchedulingOffset] in active UL BWP and it has not received [‘Minimum applicable scheduling offset indicator’] ]‘Minimum applicable scheduling offset indicator’ field in DCI format 0_1 or 1_1, the UE shall apply a minimum scheduling offset restriction indicated based on [‘Minimum applicable scheduling offset indicator’] value ‘0’. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to transmit a PUSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K2 smaller than the applicable minimum scheduling offset restriction K2min in slot n. The minimum scheduling restriction is not applied when PUSCH transmission is scheduled by RAR UL grant for RACH procedure, or when PUSCH is scheduled with TC-RNTI, or when PUSCH is scheduled with C-RNTI or MCS-C-RNTI a search space set provided by recoverySearchSpaceId. The application delay of the change of the minimum scheduling offset restriction is determined in Section 5.3.1.



In Section 2.2 we consider need for possible additional exception cases, focusing mainly to the Type3-CSS and make following proposal:

Proposal 3: From PDSCH and PUSCH scheduling perspective the minimum scheduling offset restriction can be applied to Type3-CSS with C-RNTI, CS-RNTI and MCS-C-RNTI (if configured). UE behaviour related to other DCI formats configured to Type3-CSS should neither be impacted nor delayed. 
As current specification text refers only to scheduling by C-RNTI, CS-RNTI and MCS-C-RNTI specification change may not be required, unless the expected behaviour in relation to other RNTIs in Type3-CSS needs to be enforced.

Section 2.3 proposes to confirm the working assumption related to application delay and conclude the Z values also for same-carrier scheduling:
Proposal 4: Confirm the determination of value Y to be as follows:
· ceiling(minK0,scheduled*2^scheudling/2^scheudled), where minK0,scheduled the minimum applicable K0 value of the active DL BWP of the scheduled cell prior to the change indication for the scheduled cell, scheudling and scheudled are the SCS indices for the scheduling cell and the scheduled cell, respectively.  



The scheduling slot offset restriction in case of BWP change and minimum scheduling offset restriction was discussed in Section 2.4, and proposal are made as follows:-
Proposal 5: In case of cross-slot scheduling offset restriction and BWP switch, the scheduling slot offset restriction applies only to the scheduling of the target BWP (indicated by the DCI).
Observation 1: TDRA related restrictions do not appear to change significantly compared to Rel-15 if minimum scheduling offset is accounted in the scheduling slot offset restriction in case of BWP switch. 
Proposal 6: The scheduling slot offset restriction when BWP switch is indicated by DCI is set as the maximum of the BWP switch delay and the applied minimumSchedulingOffset of the source BWP in absolute time. 


The interaction with minimum scheduling offset restriction and A-SRS triggering is discussed in Section 2.5, where we propose:- 

Proposal 7: 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<K2min. 

Proposal 8: Adopt following text proposal to Section 6.2.1 of 38.214 :
	6.2.1	UE sounding procedure
<Unchanged text is omitted>
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'aperiodic':
-	the UE receives a configuration of SRS resource sets,
-	the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). For SRS in a resource set with usage set to 'codebook' or 'antennaSwitching', the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2. Otherwise, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + 14. The minimal time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between the PDCCH and the aperiodic SRS. When the minimum scheduling offset restriction is applied, the UE is not expected to receive a DCI in slot n to trigger SRS resource set(s) with slotOffset smaller than the applicable minimum scheduling offset restriction K2min.





In Section 2.5 we propose apply same suggested values for cross-slot as for same slot:-
Proposal 9:  Same single suggested value is applicable both in case of cross-carrier scheduling as well as in same-carrier scheduling.
To account the new DCI formats introduced in Rel-16 eURLLC WI, it proposed to enable adapting the minimum scheduling restriction with DCI format 0_2 and 1_2 as follows:
Proposal 10: Support cross-slot scheduling also for the new Rel-16 DCI formats 0_2 and 1_2 and adopt following TPs to TS 38.212 and 38.214:
	TP to TS 38.212 to support cross-slot scheduling for DCI formats 0_2 and 1_2, Sec. 7.3.1.1.3 & 7.3.1.2.3 
7.3.1.1.3	Format 0_2
<Unchanged text is omitted>
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffset is not configured;
-	1 bit if higher layer parameter minimumSchedulingOffset is configured. The 1 bit indication is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value. 
<Unchanged text is omitted>
7.3.1.2.3	Format 1_2
<Unchanged text is omitted>
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffset is not configured;
-	1 bit if higher layer parameter minimumSchedulingOffset is configured. The 1 bit indication is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value. 



	TP to TS 38.214 to support cross-slot scheduling for DCI formats 0_2 and 1_2, Sec. 5.1.2.1, 5.3.1 and 6.1.2.2 
5.1.2.1	Resource allocation in time domain
<Unchanged text is omitted>
When the UE configured with [minimumSchedulingOffset] in an active DL BWP it applies a minimum scheduling offset restriction indicated by the [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1, 0_2, 1_1 or 1_12. When the UE configured with [minimumSchedulingOffset] in active DL BWP and it has not received [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1, 0_2, 1_1 or 1_12, UE shall apply a minimum scheduling offset restriction indicated based on [‘Minimum applicable scheduling offset indicator’] value ‘0’. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to receive a PDSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K0 smaller than the applicable minimum scheduling offset restriction K0min. The minimum scheduling offset restriction is not applied when PDSCH transmission is scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI in common search space associated with CORESET0 and default PDSCH time domain resource allocation is used or when PDSCH transmission is scheduled with SI-RNTI or RA-RNTI. The application delay of the change of the minimum scheduling offset restriction is determined in Section 5.3.1.
<Unchanged text is omitted>

5.3.1	Application delay of the minimum scheduling offset restriction
When the UE is scheduled with DCI format 0_1, 0_2, 1_1 or 1_12 with a [‘Minimum applicable scheduling offset indicator’] field, it shall determine the K0min and K2min values to be applied, while the previously applied K0min and K2min values are applied until the new values take effect after application delay. Change of applied minimum scheduling offset restriction indication carried by DCI in slot n, shall be applied in slot n+X of the scheduling cell. 
When the DCI format 0_1, 0_2, 1_1 or 1_12 with [‘Minimum applicable scheduling offset indicator’] field indicating a change to the applied K0min or K2min is contained within the first three symbols of the slot, the value of application delay X is determined by, where  K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell, and Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell, and given in Table 5.3.1-1 and µPDCCH and µPDSCH are the sub-carrier spacing configurations for PDCCH and PDSCH, respectively 
When the DCI format 0_1, 0_2, 1_1 or 1_12 with [‘Minimum applicable scheduling offset indicator’] field is received outside the first [three] symbols of the slot, value of Zµ from Table 5.3.1-1 is incremented by one before determining the application delay X.
<Unchanged text is omitted>

6.1.2.1	Resource allocation in time domain
<Unchanged text is omitted>
When the UE configured with [minimumSchedulingOffset] in active UL BWP it applies a minimum scheduling offset restriction indicated by the [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1, 0_2, 1_1 or 1_12. When the UE configured with [minimumSchedulingOffset] in active UL BWP and it has not received [‘Minimum applicable scheduling offset indicator’] field in DCI format 0_1, 0_2, 1_1 or 1_12, the UE shall apply a minimum scheduling offset restriction indicated based on [‘Minimum applicable scheduling offset indicator’] value ‘0’. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to transmit a PUSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K2 smaller than the applicable minimum scheduling offset restriction K2min in slot n. The minimum scheduling restriction is not applied when PUSCH transmission is scheduled by RAR UL grant for RACH procedure, or when PUSCH is scheduled with TC-RNTI. The application delay of the change of the minimum scheduling offset restriction is determined in Section 5.3.1.
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