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Introduction
Based on the agreements in RAN1 #96b, the following topics will be addressed for specifying the power saving design:

Section 2. Adaptation of cross/same-slot scheduling
Section 3. Additional conditions where the dynamic adaptation on cross-slot scheduling is not applied
Section 4. Adaptation on aperiodic SRS slot offset and/or K1 value
Section 5. Joint Considerations with BWP
Section 6. Other considerations


[bookmark: _GoBack]Adaptation of Cross/Same-Slot Scheduling
L1 or MAC-CE indication 	
For the down selection w.r.t. the following agreement in RAN1 #96b meeting:

	Agreements:
· For an active DL and an active UL BWP, a UE can be indicated via 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) where the signalling type is to be down-selected from:
· Alt 1: MAC-CE based
· Alt 2: L1 based
· FFS: How to determine the minimum applicable value if explicit value is not provided.



Table 1 summarizes companies’ views, where 15 out of 20 companies show support to Alt 2, and 1 companies are fine with either solution. Regarding the overwhelming support, L1 based indication is suggested.


[bookmark: _Ref8197513][bookmark: _Ref8197507]Table 1: Summary of companies' views on signaling type
	T-doc
	Proposal(s)
	Selection

	[3]
	Proposal 3: Support PDCCH-based power saving signal to indicate minimum applicable values of K0, K2 and aperiodic CSI-RS triggering offset.
	Alt 2

	[4]
	Proposal 3: If cross-slot scheduling is triggered/disabled by PDCCH based WUS for CDRX, the triggering signaling should be non-scheduling DCI. Or the adaptation of cross-slot/same-slot scheduling for CDRX can be automatically triggered if WUS is detected by UE.
Proposal 4: If cross-slot scheduling is triggered/disabled independent of WUS for CDRX, both non-scheduling DCI and scheduling DCI can be considered.
	Alt 2

	[5]
	
	

	[6]
	Proposal 1: L1-based signaling could be supported for cross-slot scheduling indication, which could achieve fast switching between different cross-slot scheduling type and parameter.
	Alt 2

	[7]
	
	

	[8]
	Proposal 1: For an active DL and an active UL BWP, a UE can be indicated via L1-based signaling from gNB to adapt the minimum applicable value(s) of K0, K2 and/or aperiodic CSI-RS triggering offset (with/without QCL_typeD configured).
	Alt 2

	[9]
	Proposal 3: Different TDRA tables can be configured for the UE and DCI or MAC CE signaling can be used to indicate which TDRA table is activated. And one of the TDRA table correspond to power saving mode.
	Alt 1/2

	[10]
	Proposal 1: Using power saving signal to indicate the minimum offset value.
	Alt 2

	[11]
	Proposal 1: The L1 signalling (e.g., PDCCH based power saving channel) is used for indicating minimum K0 and K2.
	Alt 2

	[12]
	Proposal 1: The existing DCI scheduling PDSCH/PUSCH is extended to include a field to switch between cross-slot and same-slot scheduling. 
	Alt 2

	[13]
	Proposal 1: DCI-based L1 signalling is used to indicate minimum values of K0, K2 and CSI-RS triggering offset
	Alt 2

	[14]
	Proposal 2: 1~2 bit in L1 based signaling is used to indicate preconfigured entries or time gaps used to derive minimum applicable K0 or K2 value.
	Alt 2

	[15]
	Proposal 1: Minimum applicable value of K0/K2 is indicated by L1 signalling, e.g., DCI format for PoSS.
	Alt 2

	[16]
	Proposal 1: For an active DL and an active UL BWP, the minimum applicable values of K0 and K2 are indicated by L1 signaling.
	Alt 2

	[17]
	Which scheme (Alt1 vs. Alt2) to choose could depend on frequency of K0_min indication and the traffic characteristics such as latency requirement and packet arrival rate. As a universal scheme for different traffic conditions, and considering the majority support, we are fine to support Alt2. 

For Alt2, both gNB and UE should be aligned on whether cross-slot or same-slot scheduling is performed in a slot. 
Either K0_min indication should be acknowledged by the UE (similar to SPS release) or a validation mechanism similar to PDCCH validation for DL SPS operation should be used.
	Alt2

	[18]
	Proposal 1: For an active DL or an active UL BWP, a UE can be indicated via L1-based signaling from gNB to adapt the minimum applicable value(s) of k0, k2, and the triggering offset for other types of DCI-triggered reception/transmission (e.g for A-CSI and/or A-SRS) for cross-slot scheduling power saving.
	Alt 2

	[19]
	[bookmark: _Toc7809702]Proposal 2: Triggering between the cross-slot slot scheduling and the same-slot scheduling is conducted based on L1 signalling (e.g. PDSCH reception for the cross-slot to same-slot scheduling, and a timer for switching from same-slot to cross-slot scheduling).
	Alt 2

	[20]
	Observation 1
•	If potential TDRA entry change mechanism is robust to signaling error, then DCI based approach is acceptable.
•	If potential TDRA entry change mechanism is less robust to signaling error, then MAC-CE based approach should be used.
Proposal 1: The decision of signaling type is to be determined after indication method is determined.
	TBD

	[21]
	
	

	[22]
	Proposal 6: Support Alt 2: L1 based. 
	Alt 2




According to RAN1 #96b agreement and the summary in Table 2, 9 out of the 11 companies who shared their views support PDCCH-based power-saving signal/channel as the L1 indication:

	Agreements:
Possible candidates of DCI format design for the PDCCH-based power saving signal/channel (including potential down-selection, which may or may not depend on power saving techniques/scenarios):
· New DCI format(s) 
· The size of new DCI format may or may not be the same size as the existing DCI size
· Enhancement of existing DCI. E.g.,:
· Additional new field(s)
· Using the existing DCI format for the power saving purpose
· Re-purpose field(s) in the DCI
· The detection of existing DCI format as the indication for the power saving technique 




Proposal 1: For an active DL and an active UL BWP, a UE can be indicated via a PDCCH-based power-saving signal/channel from gNB to adapt the minimum applicable value(s) of K0, K2 and/or aperiodic CSI-RS triggering offset (with/without QCL_typeD configured).
· Note: Candidates of DCI format design for the PDCCH-based power saving signal/channel include new DCI format(s) and enhancement of existing DCI.


[bookmark: _Ref8284152]Table 2: Summary of companies' views on the indication PDCCH/DCI
	T-doc
	Proposal(s)

	[3]
	Proposal 3: Support PDCCH-based power saving signal to indicate minimum applicable values of K0, K2 and aperiodic CSI-RS triggering offset.

	[4]
	Proposal 3: If cross-slot scheduling is triggered/disabled by PDCCH based WUS for CDRX, the triggering signaling should be non-scheduling DCI. Or the adaptation of cross-slot/same-slot scheduling for CDRX can be automatically triggered if WUS is detected by UE.
Proposal 4: If cross-slot scheduling is triggered/disabled independent of WUS for CDRX, both non-scheduling DCI and scheduling DCI can be considered.

	[5]
	

	[6]
	

	[7]
	

	[8]
	Outside Active Time:
“For this case, PDCCH based power saving signal/channel design can be used to cancel the PDCCH monitoring in the upcoming DRX OnDuration if there is no data activity or apply cross-slot scheduling to a suitable traffic type per its data activity.”
During Active Time with PDCCH monitoring:
 “To realize the power saving gain, UE should keep monitoring power saving indication during Active Time with PDCCH monitoring. Since data inactivity timing is UE-specific and generally not aligned, group-based signalling may not be efficient. On the other hand, monitoring a dedicated UE-specific power-saving DCI during Active Time can exceed the DCI format size budget. It is therefore suggested to add additional bit in existing UE-specific scheduling DCI for the indication.”


	[9]
	

	[10]
	Indication signaling
“For the option of using L1 based signaling, a good example is to use power saving signal as an indication signal. In this scheme, indicating the minimum applicable value(s) of K0, K2 and/or aperiodic CSI-RS triggering offset will be more dynamic.”
Disabling of cross-slot scheduling 
“Alt 1: When cross slot scheduling is enabled for a UE, a timer can be started, after timer expire, UE falls back to no-restriction scheduling.” 
→ Use a timer
“Alt 2: Indication of disabling cross-slot scheduling is included through DCI.”
→ Use PS signal to set minimum offset = 0


	[11]
	“PDCCH-based power saving channel which is under discussion can be considered for dynamic indication to adapt the minimum applicable value of K0 (and K2).”

	[12]
	Proposal 1: The existing DCI scheduling PDSCH/PUSCH is extended to include a field to switch between cross-slot and same-slot scheduling.

	[13]
	Proposal 4: UE-specific DCI is used to carry the DCI that changes the same-slot / cross-slot scheduling parameters for the UE.

	[14]
	

	[15]
	

	[16]
	Proposal 3: Support indication of the minimum applicable value of K0 and K2 using scheduling DCI.

	[17]
	

	[18]
	Proposal 5: The PDCCH-based power saving channel monitored during active time can be considered for indication of the selection of the minimum scheduling offset.

	[19]
	Proposal 2: Triggering between the cross-slot slot scheduling and the same-slot scheduling is conducted based on L1 signalling (e.g. PDSCH reception for the cross-slot to same-slot scheduling, and a timer for switching from same-slot to cross-slot scheduling).

	[20]
	

	[21]
	

	[22]
	“As a baseline, as for other power saving signals like wake-up triggering, DCI based signalling mechanism is assumed also for adapting the scheduling related parameters dynamically. It can be further discussed whether a new DCI format is needed or extension of existing DCI format.”





Indication method for the minimum applicable values of K0 (K2)
For the down selection over the indication methods to adapt the minimum applicable value of K0 (or K2) for an active DL (or UL) BWP according to the following agreement in RAN1 #96b,

	Agreements:
Possible candidate indication methods to adapt the minimum applicable value of K0 (or K2) for an active DL (or UL) BWP, where the indication method is to be selected from:
· Alt 1: Indication of a subset of TDRA entries, e.g., bit-map based indication
· Alt 2: Indication of one active table from multiple configured TDRA tables
· Alt 3: Indication of the minimum applicable value
· Note: Other option is not precluded
Note: PDCCH monitoring case 1-1 is prioritized for the design. 
FFS: Whether and how the minimum applicable K0 (or K2) value of the active DL (or UL) BWP is also applied to cross-BWP scheduling 



15 out of 20 companies are supportive to Alt 3, 3 companies support Alt 2, and 2 companies are flexible, as summarized in Table 3. Regarding the majority support, Proposal 2 is suggested:


Proposal 2: To adapt the minimum applicable value of K0 (K2) for an active DL (UL) BWP with Rel-15 TDRA table(s), indication of the minimum applicable value is supported.
· FFS: Explicit or implicit
· FFS: How the indicated minimum applicable value is applied to the selection of a TDRA entry

For further offline discussion:
When the minimal applicable value is indicated, how it takes effect to the TDRA entries should be further specified. In particular, the following two options can be discussed:
· Option 1: It is an error case if UE receives a DCI indicating a K0 (K2) value smaller than the indicated minimum applicable value of K0 (K2)
· Option 2: The K0 (K2) value of the selected TDRA entry is interpreted as the indicated minimum applicable value if it is smaller than the indicated minimum
· The corresponding error handling should be considered


[bookmark: _Ref8200371]Table 3: Summary of selected indication methods for the minimum K0 (K2)
	T-doc
	Proposal(s)
	Selection

	[3]
	Proposal 3: Support PDCCH-based power saving signal to indicate minimum applicable values of K0, K2 and aperiodic CSI-RS triggering offset.
	Alt 3

	[4]
	Proposal 5: Indication of the minimum applicable value (Alt.3) through RRC signaling is preferred as the baseline methods to adapt the minimum applicable value of K0 (or K2) for an active DL (or UL) BWP. 
	Alt 3

	[5]
	Proposal 1: The minimum applicable value of K0 (or K2) should be explicitly indicated to adapt the minimum applicable value of K0 (or K2).
	Alt 3

	[6]
	Proposal2: Alt3 indication of minimum applicable K0/K2 value for an active DL or UL BWP is sufficient. For aperiodic CSI-RS triggering offset value indication should be explicit indicated with the minimum applicable value. 
	Alt 3

	[7]
	Proposal 1: For dynamic adaptation on cross-slot/same-slot scheduling, indication of the minimum applicable value is preferred.
	Alt 3

	[8]
	Proposal 3: To adapt the minimum applicable value of K0 (K2) for an active DL (UL) BWP, indication of the minimum applicable value is supported. For a selected TDRA entry, the K0 (K2) value is assigned to the indicated minimum applicable value if the selected value is smaller than the indicated minimum.
	Alt 3

	[9]
	Proposal 3: Different TDRA tables can be configured for the UE and DCI or MAC CE signaling can be used to indicate which TDRA table is activated. And one of the TDRA table correspond to power saving mode.
	Alt 2

	[10]
	Proposal 5: Candidate minimum values should be configured separately for PDSCH, PUSCH and AP-CSI-RS to achieve flexibility.
	Alt 3

	[11]
	Proposal 3: Minimum K0 for power saving is explicitly signalled by L1 signalling, and available rows in a TDRA table can be determined by the minimum K0.
	Alt 3

	[12]
	Proposal 2: A minimum applicable offset value is signaling by L1 signal, which is applied for K0/K2 and aperiodic CSI-RS offset.
	Alt 3

	[13]
	Proposal 2. For power saving purposes, DCI indicates minimum applicable values of K0 and K2.
	Alt 3

	[14]
	Proposal 1: For indication method of minimum applicable K0 or K2 value, entry based approach and time gap based approach are further considered.
	Alt 1/3

	[15]
	Proposal 1: Minimum applicable value of K0/K2 is indicated by L1 signalling, e.g., DCI format for PoSS.
Proposal 2: TDRA table is updated based on the indicated minimum applicable value of K0/K2.
	Alt 3

	[16]
	Proposal 2: Support indication of the minimum applicable value of K0 and K2.
	Alt 3

	[17]
	Proposal 2: K0_min value is explicitly signaled from a set of configured values. The configured K0_min values are determined based on UE capability.
	Alt 3

	[18]
	Proposal 2: One or more minimum scheduling offset values (or referred to as the minimum applicable value for k0 and A-CSI triggering offset) can be configured per DL BWP. One or more minimum scheduling offset values (or referred to as the minimum applicable value for k2 and/or A-SRS triggering offset) can be configured per UL BWP.
Proposal 4: L1 signaling can indicate selection of a minimum scheduling offset value among the configured value(s) for the active DL (or UL) BWP. The selection can be indicated by an index into a list containing the configured values for the active DL (or UL) BWP.
Proposal 6: UE does not expect to detect a DCI indicating the relevant scheduling parameter (e.g. k0, k2, A-CSI/A-SRS triggering offset) that is smaller than the corresponding minimum scheduling offset.
	Alt 3

	[19]
	[bookmark: _Toc535000888][bookmark: _Toc7809699]Proposal 1: For switching between cross-slot scheduling and regular scheduling (i.e. without cross-slot restriction), allow configuration of multiple TDRA tables in pdsch-Config. 
a. [bookmark: _Toc7809700][bookmark: _Toc7809701]first pdsch-TimeDomainAllocationList provided in pdsch-Config with no restriction on minimum k0
b. second pdsch-TimeDomainAllocationList provided in pdsch-Config with a minimum k0 >X
	Alt 2

	[20]
	Proposal 2:	As a cross slot indication method, support Alt1 or Alt3
	Alt 1/3

	[21]
	Proposal 3: For single BWP operation case, it is proposed to take Alt 2: indication of one active table from multiple configured TDRA tables.
	Alt 2

	[22]
	Proposal 1: Support Alt 3: Indication of the minimum applicable value.
	Alt 3





Indication method to adapt the minimum applicable value of aperiodic CSI-RS triggering offset
For the down selection of indicate method to adapt the minimum applicable value of the aperiodic CSI-RS triggering offset according to the following agreement in RAN1 #96b,

	Agreements:
Possible candidate indication methods to adapt the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP, where the indication method is to be selected from: 
· Alt 1: Implicit indication by defining the minimum applicable value the same as the minimum applicable K0 value when indicated
· Alt 2: Indication of the minimum applicable value 
· Note: Other option is not precluded
Note: PDCCH monitoring case 1-1 is prioritized for the design. 



7 out of 20 companies support Alt 1, 6 companies support Alt 2, and 7 companies are flexible

For further offline discussion the down selection between Alt 1 and Alt 2 to adapt the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP

[bookmark: _Ref8200955]Table 4: Summary of selected indication methods for the minimum A-CSI-RS triggering offset
	T-doc
	Proposal(s)
	Choice

	[3]
	Proposal 3: Support PDCCH-based power saving signal to indicate minimum applicable values of K0, K2 and aperiodic CSI-RS triggering offset.
	Alt 2

	[4]
	Proposal 7: Explicit indication of the minimum applicable value of the aperiodic CSI-RS triggering offset (Alt 2) by RRC signaling is preferred. Further constraints for Alt 2 should be addressed such that minimum K0 and minimum KCSI should be both equal to 0 or both large than 0.
	Alt 2

	[5]
	Proposal 3: The indication of the minimum applicable value of K0, K2 and aperiodic CSI-RS triggering offset is independent respectively, if the independent indication can provide additional power saving gain on the aspect of UE processing.
	Alt 2

	[6]
	Proposal2: Alt3 indication of minimum applicable K0/K2 value for an active DL or UL BWP is sufficient. For aperiodic CSI-RS triggering offset value indication should be explicit indicated with the minimum applicable value. 
	Alt 2

	[7]
	
	

	[8]
	Proposal 4: To adapt the minimum applicable value of the aperiodic CSI-RS triggering offset, indication of the minimum applicable value is supported. For a triggered aperiodic CSI-RS, the triggering offset is assigned to the indicated minimum applicable value if the selected value is smaller than the indicated minimum.
	Alt 2

	[9]
	[bookmark: _Toc534394004][bookmark: _Toc1163994][bookmark: _Toc528958970][bookmark: _Toc528960886]Proposal 7: UE associate a larger CSI-RS triggering offset in UE power saving state/mode, in the case that all the associated trigger states do not contain QCL Type D information.
	

	[10]
	Proposal 5: Candidate minimum values should be configured separately for PDSCH, PUSCH and AP-CSI-RS to achieve flexibility.
	Alt 2

	[11]
	Proposal 4: UE can assume that aperiodic CSI-RS triggering offset should not be indicated within a minimum K0 slot offset configured for power saving.
	Alt 1

	[12]
	Proposal 2: A minimum applicable offset value is signaling by L1 signal, which is applied for K1/K2 and aperiodic CSI-RS offset.
	Alt 1

	[13]
	
	

	[14]
	
	

	[15]
	Proposal 7: Minimum applicable value for CSI-RS triggering offset is the same as the minimum applicable K0/K2 value when indicated.
	Alt 1

	[16]
	Proposal 4: Support implicit indication of the aperiodic CSI-RS triggering offset by defining the minimum applicable value the same as the minimum applicable K0 value.
	Alt 1

	[17]
	
	

	[18]
	Proposal 2: One or more minimum scheduling offset values (or referred to as the minimum applicable value for k0 and A-CSI triggering offset) can be configured per DL BWP. One or more minimum scheduling offset values (or referred to as the minimum applicable value for k2 and/or A-SRS triggering offset) can be configured per UL BWP.
Proposal 4: L1 signaling can indicate selection of a minimum scheduling offset value among the configured value(s) for the active DL (or UL) BWP. The selection can be indicated by an index into a list containing the configured values for the active DL (or UL) BWP.
Proposal 6: UE does not expect to detect a DCI indicating the relevant scheduling parameter (e.g. k0, k2, A-CSI/A-SRS triggering offset) that is smaller than the corresponding minimum scheduling offset.
	Alt 1

	[19]
	[bookmark: _Toc7809703]Proposal 3: For cross-slot scheduling power savings, RAN1 should agree on 
a. [bookmark: _Toc7809704][bookmark: _Toc7809705]applicable minimum value k0 for downlink (also applicable for aperiodic CSI triggering offset)
b. applicable minimum value k2 for uplink (can also be applicable for aperiodic SRS)
	Alt 1

	[20]
	
	

	[21]
	
	

	[22]
	Proposal 3: Support one common minimum scheduling offset which is applied for both downlink and uplink.
	Alt 1


Switch Delay/Application Delay Requirement 
If UE receives the adaptation indication at slot n and the switch delay/Application delay is Y slot(s), UE shall be ready to receive PDSCH with new settings at slot n + Y. For the case of switch delay, UE does not expect a DL/UL scheduling after slot n and before slot n + Y.

From Table 5, companies still have no consensus on the specification. The following is suggested:

For further offline discussion:
For the switch delay/application delay specification, the following 2 can be further discussed:
1. Switch delay/application delay is the minimum applicable K0 value or the minimum applicable K2 value UE currently applies
2. Whether UE expects DL/UL data scheduling during the delay?
[bookmark: _Ref8284312]
[bookmark: _Ref8759002]Table 5: Summary of companies' views on switch delay/application delay requirement
	T-doc
	Proposal(s)

	[3]
	[bookmark: OLE_LINK22][bookmark: OLE_LINK15]Proposal 4: For DCI based indication of minimum applicable values of K0, K2 and aperiodic CSI-RS triggering offset to switch UE from cross-slot scheduling to same-slot scheduling, the effective start time of the updated minimum values should be no earlier than the old minimum value number of slots after receiving the corresponding value changing DCI.
Proposal 5: For DCI based indication of minimum applicable values of K0, K2 and aperiodic CSI-RS triggering offset to switch UE from same-slot scheduling to cross-slot scheduling, the effective start time of the updated minimum values should be no earlier than a pre-defined number of slots, where the number can depend on the SCS of the carrier.

	[4]
	

	[5]
	

	[6]
	

	[7]
	

	[8]
	[bookmark: _Ref7808730][bookmark: _Ref7808713]Proposal 7: For L1-based adaptation of cross/same-slot scheduling, when UE receive the request at slot n, UE shall be ready to receive PDSCH with new settings at slot n+ Y, where Y is specified as the following table:

	 
(SCS = )
	NR Slot length (ms)
	Switch delay Y for adaptation of cross/same-slot scheduling (in unit of slot)

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	2

	3
	0.125
	2




	[9]
	

	[10]
	“The next issue is whether there would be some switch delay for after cross-slot is disabled. The delay is to give UE proper time for the adaptation operation. We should carefully study this and involve RAN4 if needed.”

	[11]
	

	[12]
	

	[13]
	Proposal 3: The switching delay between cross-slot scheduling configurations is the value K0 currently being applied by the UE.

	[14]
	

	[15]
	

	[16]
	

	[17]
	

	[18]
	

	[19]
	

	[20]
	Observation 7: If DCI is selected as signaling type, the application time of derived new minimum K0/K2 should be at least Z slots apart from the slot where the DCI is received. Z is at least current minimum K0/K2 value
Observation 8: If MAC-CE is selected as signaling type, the application time of derived minimum K0 and K2 should be [Y] slots from the slot where ACK is transmitted corresponding to the PDSCH containing the MAC-CE. Y is FFS.

	[21]
	

	[22]
	Proposal 7: BWP switching interrupt time for Type 1 capability can be considered as an upper bound.
“it would be worth to study if the power saving channel based adaptation can be guaranteed to be equal or less than 1 slot (without negatively impacting the micro-sleep)”






[bookmark: _Ref7811545]Additional Conditions Not to Apply Adaptation of Cross/Same-Slot Scheduling
In RAN1 #97 meeting, it is agreed that the adaptation on the minimum applicable value of K0 does not apply to cell-specific PDSCHs. The consideration is to avoid duplicated transmission of the cell-specific data because a R15 UE not aware of the adaptation and a R16 UE supporting this adaptation will expect different PDSCH scheduling offsets.

	Agreements:
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






It is also encouraged to further consider the following cases:

	Conclusion:
Companies are encouraged to further investigate whether to apply the adaptation for at least the following cases:
· K0 related:
	RNTI
	PDCCH search space

	C-RNTI, CS-RNTI
	

	MCS-C-RNTI
	



· K2 related:
	RNTI
	PDCCH search space

	PUSCH scheduled by MAC RAR as described in subclause 8.2 of TS 38.213

	C-RNTI, TC-RNTI, CS-RNTI
	

	MCS-C-RNTI
	






In the following subsections, we separately check the two cases relating to K0 and K2, respectively.

Additional cases where adaptation on the minimum applicable value of K0 is not applied
From the summary in Table 6, there are 10 companies express their views, where
a) 6 companies support no change to existing agreement. Note that the proposals in [11] and [15] do not exclude more slots than the agreement.
b) 2 companies, [10] [13], want to exclude the slots MCS-C-RNIT is configured for monitoring.
c) 2 companies, [19] [21], want to exclude the following case for DL:

	RNTI
	PDCCH Search Space

	C-RNTI, CS-RNTI, MCS-C-RNTI
	Any common search space associated with CORESET 0


	
For b), if the intention is not to apply cross-slot scheduling for URLLC service, it is gNodeB flexibility to disable the power saving feature for the UE or always adapt UE to same-slot scheduling. On the other hand, MCS-C-RNTI may be monitored every slot, and this will cause cross-slot scheduling applied to no slot. For c), it is also noted that Type3 CSS can be configured for every slot and completely exclude cross-slot scheduling based power saving. 

For further offline discussion to see if we need additional case(s) to be excluded for the adaptation of the minimum applicable K0 value


[bookmark: _Ref8263447]Table 6: Additional case(s) to be excluded for the adaptation of the minimum applicable K0 value
	T-doc
	Proposal(s)
	New case?

	[3]
	Proposal 9: Minimum applicable value of K0 for PDSCH is applicable to the cases of C-RNTI, CS-RNTI and MCS-C-RNTI. 
	No

	[4]
	
	

	[5]
	
	

	[6]
	
	

	[7]
	
	

	[8]
	Proposal 8: No change to the following agreed cases where the adaptation on the minimum applicable value of K0 does not apply to

	RNTI
	PDCCH search space

	SI-RNTI
	Type0 common

	SI-RNTI
	Type0A common

	RA-RNTI, TC-RNTI
	Type1 common

	P-RNTI
	Type2 common



	No

	[9]
	
	

	[10]
	Proposal 10: Cross slot scheduling is not supported when DCI is scrambled with MCS-C-RNTI or high layer parameter mcs-Table is set to qam64LowSE
	Yes

	[11]
	Proposal 5: At least, for C-, CS-, or MCS-C-RNTI monitored in Type0, 0A, 1, or 2, the adaptation on the minimum applicable value of K0 is not applied to corresponding PDSCH. 
	No

	[12]
	Proposal 3: The adaptation on the minimum applicable value of K0 applies to C-RNTI, CS-RNTI and MCS-C-RNTI in CSS associated with CORESET 0.
	No

	[13]
	Proposal 6: Adaptation on the minimum applicable value of K0 and K2 do not apply for MCS-C-RNTI in any search space.
	Yes

	[14]
	
	

	[15]
	Proposal 4: The adaptation on the minimum applicable value of K0 (K2) does not apply to at least the following cases:
	RNTI
	PDCCH search space

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

	PUSCH scheduled by MAC RAR described in subclause 8.2 in TS 38.213



	No

	[16]
	
	

	[17]
	Proposal 4: The adaptation on the minimum applicable value of K0 does not apply to slots after the slot in which DL SPS with short periodicity is activated.
· The UE is not expected to receive a PDSCH in the same slot or in a slot that is less than the indicated K0_min value with respect to the slot in which the activation DCI is received.
Proposal 5: The adaptation on the minimum applicable value of K0 does not apply to a slot in which DCI format with CRC scrambled by MCS-C-RNTI is monitored.  
	Yes

	[18]
	Proposal 9: The minimum DL scheduling offset is applied to PDSCH-scheduling with DCI scrambled with C-RNTI, MCS-C-RNTI, CS-RNTI, regardless of whether the search space where the DCI is monitored is associated with CORESET #0 or another CORESET, and regardless of whether pdsch-TimeDomainAllocationList is provided in pdsch-ConfigCommon and/or pdsch-Config or in none.
	No

	[19]
	[bookmark: _Toc7809706]Proposal 4: The adaptation on the minimum applicable value of K0 or K2 does not apply to the cases listed in Table 1. 

	Downlink
	Uplink

	RNTI
	PDCCH Search Space
	RNTI
	PDCCH Search Space

	C-RNTI, CS-RNTI, MCS-C-RNTI
	Any common search space associated with CORESET 0
	C-RNTI, TC-RNTI, CS-RNTI, MCS-C-RNTI
	Any common search space associated with CORESET 0

	SI-RNTI
	Type0/0A common
	PUSCH scheduled by MAC RAR as described in subclause 8.2 of TS 38.213

	RA-RNTI, TC-RNTI
	Type1 common
	



	Yes

	[20]
	
	

	[21]
	Proposal 5: Cross slot scheduling function is not applied to following case.
•	Regarding to K0 and K2, C-RNTI and CS-RNTI with any common search space associated with CORESET 0
•	Regarding to K2, PUSCH scheduled by MAC RAR as described in subclause 8.2 of TS 38.213 
•	Regarding to K2, TC-RNTI
	Yes

	[22]
	
	





Additional cases where adaptation on the minimum applicable value of K2 is not applied
From the summary in Table 7, there are 8 companies express their views, where
a) 5 companies suggest to exclude PUSCH related to RACH process
· 1 company is to exclude PUSCH related to contention-based RACH only [3]
b) 2 companies, [19] [21] suggest to exclude PUSCH scheduled by the following setting

	RNTI
	PDCCH Search Space

	C-RNTI, CS-RNTI, MCS-C-RNTI
	Any common search space associated with CORESET 0


c) 1 company, [13], what to exclude the slides with MSC-C_RNTI
d) 1 company, [8],  suggests no exception in terms of RNTI and search space

Item a) looks more feasible to agree. For b) and c), similar reasons for K0 may be applied to resolve their concerns. For d), since the probability of a) is low, the impact to UE power saving is limited. Consequently the following proposal is suggested:

Proposal 3: The adaptation on the minimum applicable value of K2 does not apply to PUSCH scheduled by MAC RAR. 

For further offline discussion whether to exclude PUSCH scheduled with TC-RNTI for the adaptation of the minimum applicable K2 value

[bookmark: _Ref8263775]Table 7: Summary of companies' views of cases without adaptation on minimum K2 value
	T-doc
	Proposal(s)

	[3]
	Proposal 9: Minimum applicable value K2 for PUSCH does not apply to the following cases and is applicable to other cases:
PUSCH scheduled by MAC RAR for contention based RACH
PUSCH scheduled by TC-RNTI scrambled PDCCH in common search space associated with/without CORESET0 and in UE specific search space

	[4]
	

	[5]
	

	[6]
	

	[7]
	

	[8]
	[bookmark: _Ref7811552]Proposal 9: The adaptation on the minimum applicable value of K2 does not apply to PUSCH scheduled by MAC RAR (as described in subclause 8.2 of TS 38.213).

	[9]
	

	[10]
	

	[11]
	

	[12]
	

	[13]
	Proposal 6: Adaptation on the minimum applicable value of K0 and K2 do not apply for MCS-C-RNTI in any search space.

	[14]
	

	[15]
	Proposal 4: The adaptation on the minimum applicable value of K0 (K2) does not apply to at least the following cases:
	RNTI
	PDCCH search space

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

	PUSCH scheduled by MAC RAR described in subclause 8.2 in TS 38.213




	[16]
	

	[17]
	

	[18]
	Proposal 10: No exception in terms of RNTI and search space for applying the minimum UL scheduling offset is needed.

	[19]
	Proposal 4: The adaptation on the minimum applicable value of K0 or K2 does not apply to the cases listed in Table 1. 

	Downlink
	Uplink

	RNTI
	PDCCH Search Space
	RNTI
	PDCCH Search Space

	C-RNTI, CS-RNTI, MCS-C-RNTI
	Any common search space associated with CORESET 0
	C-RNTI, TC-RNTI, CS-RNTI, MCS-C-RNTI
	Any common search space associated with CORESET 0

	SI-RNTI
	Type0/0A common
	PUSCH scheduled by MAC RAR as described in subclause 8.2 of TS 38.213

	RA-RNTI, TC-RNTI
	Type1 common
	




	[20]
	

	[21]
	Proposal 5: Cross slot scheduling function is not applied to following case.
•	Regarding to K0 and K2, C-RNTI and CS-RNTI with any common search space associated with CORESET 0
•	Regarding to K2, PUSCH scheduled by MAC RAR as described in subclause 8.2 of TS 38.213 
•	Regarding to K2, TC-RNTI

	[22]
	





























Adaptation on aperiodic SRS slot offset and K1 value
In this section, companies’ view in additional adaptation on aperiodic SRS slot offset and K1 value are summarized in Table 8. For aperiodic SRS slot offset, 6 out of the 8 companies who share views are supportive on the adaptation. 1 company objecting the adaptation concern the restricted scheduler flexibility, which may be resolved by flooring the invalid slot offsets instead of excluding them.  For K1 value, 3 out of the 5 companies are supportive on the adaptation. However, the 2 objecting company shows strong concerns in SI/WI scope and the increased power consumption. 

For further offline discussion to see whether to include aperiodic SRS slot offset in the adaptation.


[bookmark: _Ref8262253]Table 8: Summary of companies' views on additional adaptation
	T-doc
	Proposal(s)
	Additional Adaptation

	[3]
	Proposal 6: Minimum values of K2 and aperiodic SRS triggering offset are configured through different RRC parameters.
Proposal 10:  The UE reports relaxed processing timeline values of K0/K1/K2 to gNB.
	A-SRS slot offset, K1

	[4]
	
	

	[5]
	
	

	[6]
	
	

	[7]
	
	

	[8]
	Proposal 10: For Rel-16, joint adaptation on the set of minimum applicable values for at least K0, K2, aperiodic CSI-RS triggering offset, aperiodic SRS slot offset and K1 is supported for an active BWP. 
•	FFS: More baseband-only parameters related to UE power consumption
•	FFS: The maximum number of candidate sets of the targeted values/limits
	A-SRS slot offset, K1

	[9]
	Proposal 1: The processing time components for cross-slot scheduling include:
A. PDCCH decoding time
B. Relaxing UE processing time
If we only consider A, then the K0 can be relaxed only. Otherwise, K0/K1/K2 can be relaxed.
Proposal 2: Different sets of k0/k1/k2 values can be configured to the UE for adaptation in processing timeline.
Proposal 8: UE associate a larger SRS triggering offset in UE power saving state/mode
	A-SRS slot offset, K1

	[10]
	Proposal 9: We slightly prefer to not restrict the minimum offset value of aperiodic SRS.
“SRS is only transmitted in the last 6 symbols in a slot. There are already several symbols between DCI and aperiodic SRS resource, the UE operation could be much relaxed. In addition, the offset value of SRS is associated with one resource set. And there are 2 bits and three triggering states at most in the DCI field for SRS request. If some offset values are disabled by the minimum offset value, the scheduling flexibility is much limited. Furthermore, there is neither power model nor evaluation for SRS transmission in SI phase.”
	No A-SRS slot offset

	[11]
	
	

	[12]
	
	

	[13]
	
	

	[14]
	
	

	[15]
	
	

	[16]
	
	

	[17]
	
	

	[18]
	Proposal 2: One or more minimum scheduling offset values (or referred to as the minimum applicable value for k0 and A-CSI triggering offset) can be configured per DL BWP. One or more minimum scheduling offset values (or referred to as the minimum applicable value for k2 and/or A-SRS triggering offset) can be configured per UL BWP.
Proposal 4: L1 signaling can indicate selection of a minimum scheduling offset value among the configured value(s) for the active DL (or UL) BWP. The selection can be indicated by an index into a list containing the configured values for the active DL (or UL) BWP.
Observation 7: HARQ-ACK timing (k1) adaptation was discussed during SI phase in another sub-topic, and the sub-topic was removed during the course of the SI. RAN1 was aware of this technique and it was agreed to be dropped due to insufficient interest. It was never part of the scope for cross-slot scheduling power saving during the SI phase. It follows that it should not be added into the scope for the cross-slot scheduling power saving agenda.
	A-SRS slot offset;
 
No K1

	[19]
	Proposal 3: For cross-slot scheduling power savings, RAN1 should agree on 
c. applicable minimum value k0 for downlink (also applicable for aperiodic CSI triggering offset)
d. applicable minimum value k2 for uplink (can also be applicable for aperiodic SRS)
	A-SRS slot offset

	[20]
	Proposal 4: Do not limit aperiodic SRS slot offset.
Observation 6: It is not clear whether limiting minimum K1 (and relaxing PDSCH processing) would accrual lead to increase or decrease power consumption.
	No A-SRS slot offset; No K1

	[21]
	
	

	[22]
	Proposal 4: Support applying dynamically adapted minimum scheduling for A-SRS.
Proposal 5: Study further how indicated minimum scheduling offset is applied for A-SRS
	A-SRS slot offset

























Joint Considerations with BWP
Configuration and BWP
For further offline discussion:
Option 1: The candidate set(s) of the minimal applicable value(s) for K0 and A-CSI-RS triggering 
offset (K2 and A-SRS slot offset) will be configured per DL (UL) BWP. 
· What is the applied candidate set for cross-BWP scheduling, what are the default parameter set for a BWP
Option 2: The candidate set(s) of the minimal applicable value(s) for K0 and A-CSI-RS triggering
offset (K2 and A-SRS slot offset) will be configured per UE (i.e. BWP independent)
· SCS independent specification for the value(s)


	T-doc
	Proposal(s)

	[3]
	

	[4]
	

	[5]
	Proposal 6: Support UE reporting preferred minimum K0/K2 for different numerologies.
“… considering cross-BWP scheduling and cross-carrier scheduling, the minimum applicable value of 1 may not be sufficient to skip any preparation of switching and PDSCH reception. If so, power saving can be additionally increased.”

	[6]
	

	[7]
	

	[8]
	

	[9]
	Proposal 6: If minimum values for K2 and K1 are introduced for power saving, different values can be applied for different SCSs.

	[10]
	“For cross-BWP scheduling, the target BWP’s TDRA table should be used. UE … Hence it’s better to support the configuration of candidate minimum offset on a per-UE or per-cell basis. “

	[11]
	

	[12]
	

	[13]
	

	[14]
	

	[15]
	Proposal 3: A default minimum K0/K2 value is assumed when BWP switching until a new minimum K0/K2 value is indicated for the new switched BWP.

	[16]
	

	[17]
	

	[18]
	Proposal 3: If more than one minimum scheduling offset values are configured for a BWP, one of the values is designated by configuration as the initial value to be implicitly selected for use when the BWP is activated. If only one minimum scheduling offset value is configured for a BWP, the value is implicitly designated as the initial value.
Proposal 7: The minimum scheduling offset currently in use is applied to same-BWP scheduling as well as cross-BWP scheduling.
Proposal 8: For cross-BWP scheduling, in case the scheduled PDSCH (or PUSCH) has a different numerology than the current BWP, the minimum scheduling offset is converted according to the SCS ratio and then applied.

	[19]
	

	[20]
	Observation 3: … If minimum applicable K0 > TBWPswitchDelay,, then minimum applicable value needs to be considered in TDRA table in target BWP for cross BWP scheduling.
Proposal 3: UE expects that TDRA tables are configured such that their entries are ordered in descending order of K0 value.
Observation 5: If derived minimum K0/K2 is to be applied to TDRA table in target BWP, then it should be translated and applied accordingly in terms of SCS of the target BWP.

	[21]
	Proposal 4: During TDRA table adaptation, it needs to be studied on how to deal with the scheduling flexibility and error case.

	[22]
	



Potential enhancement for BWP Switching
For further offline discussion whether to enhance BWP switching for the adaptation without RF parameter change

	T-doc
	Proposal(s)

	[3]
	“Some companies have proposed to reduce the special case of BWP switch with the exact same center frequency and bandwidth to be less than the requirements in current TS 38.133, and it may need more specification work.”
“ … from the perspective of PDCCH processing speed relaxation, both DL and UL BWP have to be intended for UE power saving (or called cross-slot scheduling for simplicity), which means gNB may have to indicate twice (for DL and UL BWP switching respectively) to achieve relaxed PDCCH processing speed for UE power saving. “

	[4]
	

	[5]
	

	[6]
	Proposal 3: for multiple carriers and BWP cross-slot scheduling, same cross-slot scheduling parameters is configured for all active carriers and BWP 

“Option2: using separated cross-slot scheduling parameters indication for each active carrier and BWP.  This option would give the gNB the full flexibility in scheduling the PDSCH transmission at each active carrier and BWP.   However, the UE might need to receive PDSCH at different slot for each active carrier for cross-slot scheduling.   Thus, the UE power consumption would increase. “

	[7]
	“However, for BWP based approach, considering that there are only 4 BWPs allowed in Rel-15, duplicating one BWP configuration due to different applicable K0 values for power saving purpose is actually a waste of resource and reduces the flexibility of network operation ...”

	[8]
	[bookmark: _Ref7811564]Proposal 11: RAN1 send LS to RAN4 for reducing interruption time and switch delay when BWP switching only changes baseband-only parameters.

	[9]
	

	[10]
	“For cross-BWP scheduling, the target BWP’s TDRA table should be used. UE does not know a-priori which BWP it would be triggered to … Hence it’s better to support the configuration of candidate minimum offset on a per-UE or per-cell basis.”

	[11]
	

	[12]
	

	[13]
	

	[14]
	

	[15]
	

	[16]
	

	[17]
	

	[18]
	

	[19]
	

	[20]
	

	[21]
	

	[22]
	“it would be worth to study … whether BWP switching interrupt time could be further reduced when BWP switching effectively updates certain, limited set of parameters, like the ones enabling/disabling micro-sleep.”


Other Considerations
	T-doc
	Proposal(s)

	[3]
	

	[4]
	

	[5]
	Proposal 2: The minimum applicable value(s) larger than 1 should be supported.

	[6]
	

	[7]
	

	[8]
	

	[9]
	

	[10]
	Proposal 7: The minimum value for K0 should be set as a small value which enables cross-slot scheduling but does not introduce significant latency.
Proposal 8: For CSI-RS without QCL Type D configured, the minimum value of aperiodic CSI-RS offset should be kept as small as possible to reduce latency. For CSI-RS with QCL Type D configured, the minimum value of aperiodic CSI-RS offset value should take beam switching time into account.

	[11]
	

	[12]
	

	[13]
	Proposal 5: RAN1 further considers robustness of DCI-based signalling that causes a persistent change in the configuration of the UE.

	[14]
	

	[15]
	Proposal 5: Indicated minimum applicable value of K0/K2 also applies to the default values when the field of K0/K2 in scheduling DCI is absent.
Proposal 6: Support joint adaptation on minimum K0/K2 and minimum PDCCH monitoring periodicity if the UE is operated with cross-slot scheduling based power saving.

	[16]
	

	[17]
	Proposal 2: K0_min value is explicitly signaled from a set of configured values. The configured K0_min values are determined based on UE capability
Proposal 3: If the UE receives a K0_min>0 indication for PDSCH transmissions from the first TRP, the UE assumes that PDSCH transmissions from the second TRP are also scheduled with K0_min >0. 
1) In that case, the UE is not expected to receive a PDCCH for the second TRP with TDRA entry corresponding to K0_min=0.

	[18]
	Observation 6: Explicit configuration/signaling of the minimum scheduling offsets can be a unified mechanism that works for both self-carrier scheduling and cross-carrier scheduling with same or different numerologies.
Proposal 11: Minimum DL/UL scheduling offset values greater than one slot should be supported.
Proposal 12: Minimum scheduling offset determination should be based on UE capability signaling and/or UE-assistance framework.

	[19]
	•	Alt 1 : Minimum k0  = 1 which is enough for power savings as per the model used in the SI.
•	Alt 2 : One minimum k0 value per SCS required for power savings is specified.

	[20]
	Proposal 6
•	NR supports that UE reports its preferred TDRA entry sets back to gNB among the entries in the RRC-configured TDRA table.
•	NR supports UE preferred minimum K0/K2 value indication.
Proposal 7
•	Derived minimum applicable K0 value could be at least 1.
•	Further discuss whether configuring derived minimum applicable K0 larger than 1 would provide power saving gain.

	[21]
	Proposal 2: The PoSS could be considered to indicate whether to skip PDCCH monitoring during gap of cross-slot scheduling.

	[22]
	


 Summary
Summarizing companies’ views for the adaptation of cross/same-slot scheduling, we suggest:

Proposal 1: For an active DL and an active UL BWP, a UE can be indicated via a PDCCH-based power-saving signal/channel from gNB to adapt the minimum applicable value(s) of K0, K2 and/or aperiodic CSI-RS triggering offset (with/without QCL_typeD configured).
· Note: Candidates of DCI format design for the PDCCH-based power saving signal/channel include new DCI format(s) and enhancement of existing DCI.

Proposal 2: To adapt the minimum applicable value of K0 (K2) for an active DL (UL) BWP with Rel-15 TDRA table(s), indication of the minimum applicable value is supported.
· FFS: Explicit or implicit
· FFS: How the indicated minimum applicable value is applied to the selection of a TDRA entry

Proposal 3: The adaptation on the minimum applicable value of K2 does not apply to PUSCH scheduled by MAC RAR.

On the other hand, the following still require further offline discussions to accomplish the adaptation of cross/same-slot scheduling:

For further offline discussion whether to exclude PUSCH scheduled with TC-RNTI for the adaptation of the minimum applicable K2 value

For further offline discussion:
For the switch delay/application delay specification, the following proposal can be further discussed:
Proposal: For an active DL and an active UL BWP, when UE is indicated to adapt the minimum applicable value(s) of K0, K2 and/or aperiodic CSI-RS triggering offset in slot n, UE is expected to apply the new indicated minimum applicable value(s) in slot n + Y, where Y is the minimum applicable [K0] value in slot n. [After slot n and before slot n + Y, UE does not expect any DL/UL data scheduling.]

For further offline discussion the down selection between Alt 1 and Alt 2 to adapt the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP

For further offline discussion to see whether to include aperiodic SRS slot offset in the adaptation.

For further offline discussion:
When the minimal applicable value is indicated, how it takes effect to the TDRA entries should be further specified. In particular, the following two options can be discussed:
· Option 1: It is an error case if UE receives a DCI indicating a K0 (K2) value smaller than the indicated minimum applicable value of K0 (K2)
· Option 2: The K0 (K2) value of the selected TDRA entry is interpreted as the indicated minimum applicable value if it is smaller than the indicated minimum
· The corresponding error handling should be considered

For further offline discussion:
Option 1: The candidate set(s) of the minimal applicable value(s) for K0 and A-CSI-RS triggering 
offset (K2 and A-SRS slot offset) will be configured per DL (UL) BWP. 
· What is the applied candidate set for cross-BWP scheduling, what are the default parameter set for a BWP
Option 2: The candidate set(s) of the minimal applicable value(s) for K0 and A-CSI-RS triggering
offset (K2 and A-SRS slot offset) will be configured per UE (i.e. BWP independent)
· SCS independent specification for the value(s)
For further offline discussion to see if we need additional case(s) to be excluded for the adaptation of the minimum applicable K0 value

For further offline discussion whether to enhance BWP switching for the adaptation without RF parameter change
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PDSCH and PUSCH TDRA Specification (38.214)
[bookmark: _Hlk512342368]
Table 5.1.2.1.1-1: Applicable PDSCH time domain resource allocation
	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	pdsch-ConfigCommon includes pdsch-TimeDomainAllocationList
	pdsch-Config includes pdsch-TimeDomainAllocationList
	PDSCH time domain resource allocation to apply

	SI-RNTI

	Type0 common
	1
	-
	-
	Default A for normal CP

	
	
	2
	-
	-
	Default B

	
	
	3
	-
	-
	Default C

	SI-RNTI
	Type0A common
	1
	No
	-
	Default A

	
	
	2
	No
	-
	Default B

	
	
	3
	No
	-
	Default C

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

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

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

	P-RNTI
	Type2 common
	1
	No
	-
	Default A

	
	
	2
	No
	-
	Default B

	
	
	3
	No
	-
	Default C

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

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

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

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

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

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

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



Table 5.1.2.1.1-2: Default PDSCH time domain resource allocation A for normal CP 
	Row index
	[bookmark: _Hlk513099354]dmrs-TypeA-Position
	PDSCH mapping type
	K0
	S
	L

	1
	2
	Type A
	0
	2
	12

	
	3
	Type A
	0
	3
	11

	2
	2
	Type A
	0
	2
	10

	
	3
	Type A
	0
	3
	9

	3
	2
	Type A
	0
	2
	9

	
	3
	Type A
	0
	3
	8

	4
	2
	Type A
	0
	2
	7

	
	3
	Type A
	0
	3
	6

	5
	2
	Type A
	0
	2
	5

	
	3
	Type A
	0
	3
	4

	6
	2
	Type B
	0
	9
	4

	
	3
	Type B
	0
	10
	4

	7
	2
	Type B
	0
	4
	4

	
	3
	Type B
	0
	6
	4

	8
	2,3
	Type B
	0
	5
	7

	9
	2,3
	Type B
	0
	5
	2

	10
	2,3
	Type B
	0
	9
	2

	11
	2,3
	Type B
	0
	12
	2

	12
	2,3
	Type A
	0
	1
	13

	13
	2,3
	Type A
	0
	1
	6

	14
	2,3
	Type A
	0
	2
	4

	15
	2,3
	Type B
	0
	4
	7

	16
	2,3
	Type B
	0
	8
	4



Table 5.1.2.1.1-3: Default PDSCH time domain resource allocation A for extended CP 
	Row index
	dmrs-TypeA-Position
	PDSCH mapping type
	K0
	S
	L

	1
	2
	Type A
	0
	2
	6

	
	3
	Type A
	0
	3
	5

	2
	2
	Type A
	0
	2
	10

	
	3
	Type A
	0
	3
	9

	3
	2
	Type A
	0
	2
	9

	
	3
	Type A
	0
	3
	8

	4
	2
	Type A
	0
	2
	7

	
	3
	Type A
	0
	3
	6

	5
	2
	Type A
	0
	2
	5

	
	3
	Type A
	0
	3
	4

	6
	2
	Type B
	0
	6
	4

	
	3
	Type B
	0
	8
	2

	7
	2
	Type B
	0
	4
	4

	
	3
	Type B
	0
	6
	4

	8
	2,3
	Type B
	0
	5
	6

	9
	2,3
	Type B
	0
	5
	2

	10
	2,3
	Type B
	0
	9
	2

	11
	2,3
	Type B
	0
	10
	2

	12
	2,3
	Type A
	0
	1
	11

	13
	2,3
	Type A
	0
	1
	6

	14
	2,3
	Type A
	0
	2
	4

	15
	2,3
	Type B
	0
	4
	6

	16
	2,3
	Type B
	0
	8
	4



Table 5.1.2.1.1-4: Default PDSCH time domain resource allocation B
	Row index
	dmrs-TypeA-Position
	PDSCH mapping type
	K0
	S
	L

	1
	2,3
	Type B
	0
	2
	2

	2
	2,3
	Type B
	0
	4
	2

	3
	2,3
	Type B
	0
	6
	2

	4
	2,3
	Type B
	0
	8
	2

	5
	2,3
	Type B
	0
	10
	2

	6
	2,3
	Type B
	1
	2
	2

	7
	2,3
	Type B
	1
	4
	2

	8
	2,3
	Type B
	0
	2
	4

	9
	2,3
	Type B
	0
	4
	4

	10
	2,3
	Type B
	0
	6
	4

	11
	2,3
	Type B
	0
	8
	4

	12 (Note 1)
	2,3
	Type B
	0
	10
	4

	13 (Note 1)
	2,3
	Type B
	0
	2
	7

	14 (Note 1)
	2
	Type A
	0
	2
	12

	
	3
	Type A
	0
	3
	11

	15 
	2,3
	Type B
	1
	2
	4

	16
	Reserved

	Note 1: If the PDSCH was scheduled with SI-RNTI in PDCCH Type0 common search space, the UE may assume that this PDSCH resource allocation is not applied




Table 5.1.2.1.1-5: Default PDSCH time domain resource allocation C 
	Row index
	dmrs-TypeA-Position
	PDSCH mapping type
	K0
	S
	L

	1 (Note 1)
	2,3
	Type B
	0
	2
	2

	2 
	2,3
	Type B
	0
	4
	2

	3
	2,3
	Type B
	0
	6
	2

	4
	2,3
	Type B
	0
	8
	2

	5
	2,3
	Type B
	0
	10
	2

	6
	Reserved

	7
	Reserved

	8
	2,3
	Type B
	0
	2
	4

	9
	2,3
	Type B
	0
	4
	4

	10
	2,3
	Type B
	0
	6
	4

	11
	2,3
	Type B
	0
	8
	4

	12
	2,3
	Type B
	0
	10
	4

	13 (Note 1)
	2,3
	Type B
	0
	2
	7

	14 (Note 1)
	2
	Type A
	0
	2
	12

	
	3
	Type A
	0
	3
	11

	15 (Note 1)
	2,3
	Type A
	0
	0
	6

	16 (Note 1)
	2,3
	Type A
	0
	2
	6

	Note 1: The UE may assume that this PDSCH resource allocation is not used, if the PDSCH was scheduled with SI-RNTI in PDCCH Type0 common search space
















Table 6.1.2.1.1-1: Applicable PUSCH time domain resource allocation
	[bookmark: _Hlk512342651]RNTI
	PDCCH search space
	pusch-ConfigCommon includes pusch-TimeDomainAllocationList
	pusch-Config includes pusch-TimeDomainAllocationList
	PUSCH time domain resource allocation to apply

	PUSCH scheduled by MAC RAR as described in subclause 8.2 of [6, TS 38.213]
	No
	-
	Default A

	
	Yes
	
	pusch-TimeDomainAllocationList provided in pusch-ConfigCommon

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

	
	
	Yes
	
	pusch-AlloTimeDomaincationList provided in pusch-ConfigCommon

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

UE specific search space
	No
	No
	Default A

	
	
	Yes
	No
	pusch-TimeDomainAllocationList provided in pusch-ConfigCommon 

	
	
	No/Yes
	Yes
	pusch-TimeDomainAllocationList provided in pusch-Config



Table 6.1.2.1.1-2: Default PUSCH time domain resource allocation A for normal CP
	Row index
	PUSCH mapping type
	
	S
	L

	1
	Type A
	j
	0
	14

	2
	Type A
	j
	0
	12

	3
	Type A
	j
	0
	10

	4
	Type B
	j
	2
	10

	5
	Type B
	j
	4
	10

	6
	Type B
	j
	4
	8

	7
	Type B
	j
	4
	6

	8
	Type A
	j+1
	0
	14

	9
	Type A
	j+1
	0
	12

	10
	Type A
	j+1
	0
	10

	11
	Type A
	j+2
	0
	14

	12
	Type A
	j+2
	0
	12

	13
	Type A
	j+2
	0
	10

	14
	Type B
	j
	8
	6

	15
	Type A
	j+3
	0
	14

	16
	Type A
	j+3
	0
	10



Table 6.1.2.1.1-3: Default PUSCH time domain resource allocation A for extended CP 
	Row index
	PUSCH mapping type
	K2
	S
	L

	1
	Type A
	j
	0
	8

	2
	Type A
	j
	0
	12

	3
	Type A
	j
	0
	10

	4
	Type B
	j
	2
	10

	5
	Type B
	j
	4
	4

	6
	Type B
	j
	4
	8

	7
	Type B
	j
	4
	6

	8
	Type A
	j+1
	0
	8

	9
	Type A
	j+1
	0
	12

	10
	Type A
	j+1
	0
	10

	11
	Type A
	j+2
	0
	6

	12
	Type A
	j+2
	0
	12

	13
	Type A
	j+2
	0
	10

	14
	Type B
	j
	8
	4

	15
	Type A
	j+3
	0
	8

	16
	Type A
	j+3
	0
	10



Table 6.1.2.1.1-4: Definition of value j
	µPUSCH
	j

	0
	1

	1
	1

	2
	2

	3
	3



Table 6.1.2.1.1-5: Definition of value Δ
	µPUSCH
	Δ

	0
	2

	1
	3

	2
	4

	3
	6



