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In RAN1#106bis-e, the following were agreed on timing relationship enhancements for NTN [1]:
Agreement:
Signalling one value for cell-specific K_offset is supported.
Agreement:
· For the reference subcarrier spacing value for the unit of K_offset in FR1, a value of 15 kHz is used.
· FFS: FR2
Agreement:
The granularity of the reported TA is slot.
· FFS how to round TA value to slot level granularity
Agreement:
For the reference subcarrier spacing value for the unit of K_mac in FR1, a value of 15 kHz is used.
· FFS: FR2
Agreement:
For defining value range(s) of K_offset, down-select one option from below:
Option
Value range
Step size
Option 1: One value range of K_offset covering all scenarios.
[0] – [542] ms
Same as the unit of K_offset
Option 2: Different value ranges of K_offset for different scenarios.
LEO: [0] – [49] ms
MEO: [93] – [395] ms
GEO: [477] – [542] ms
FFS: ATG and HAPS
FFS: How to determine the scenarios
Same as the unit of K_offset
Note: If deemed necessary, numbers in bracket can be further updated at RAN1#107-e.
Agreement:
For defining value range(s) of K_mac, down-select one option from below:
Option
Value range
Step size
Option 1: One value range of K_mac covering all scenarios.
[1] – [271] ms
Same as the unit of K_mac
Option 2: Different value ranges of K_mac for different scenarios.
LEO: [1] – [25] ms
MEO: [1] – [198] ms
GEO: [1] – [271] ms
FFS: ATG and HAPS
FFS: How to determine the scenarios
Same as the unit of K_mac
Note 1: If deemed necessary, numbers in bracket can be further updated at RAN1#107-e.
Note 2: Note that it was agreed already that when UE is not provided by network with a K_mac value, UE assumes K_mac = 0.


Agreement:
RAN1 to conclude the following as a basis to reply to RAN2:
· RAN1 definition of UE’s TA is given by the following agreement:
Agreement:
The Timing Advance applied by an NR NTN UE in RRC_IDLE/INACTIVE and RRC_CONNECTED is given by:

Where:
·   is defined as 0 for PRACH and updated based on TA Command field in msg2/msgB and MAC CE TA command. 
· FFS: details of NTA update/accumulation.
·   is UE self-estimated TA to pre-compensate for the service link delay.
·  is network-controlled common TA, and may include any timing offset considered necessary by the network.
·  with value of 0 is supported. 
· FFS:  details of signaling including granularity.   
·  is a fixed offset used to calculate the timing advance. 
· In addition, RAN1 has agreed the following for UE TA reporting:
Agreement:
The granularity of the reported TA is slot.
· FFS how to round TA value to slot level granularity
· It is up to RAN2 to decide which component or what combination of the components in the UE’s TA formula to use in TA reporting.

R1-2110663	LS on UE TA reporting	RAN1, Ericsson

In this contribution, we discuss the remaining details of timing relationship enhancements for NTN.
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Remaining details of K_offset and K_mac
Value range of K_offset and K_mac 
On the value range of K_offset, it was agreed to down select from the following two options  
· In option 1, one value range of K_offset covering all scenarios is defined. The total number of required bits in this option is 10 bits with the range of 0~542 ms. 
· In option 2, different value ranges of K_offset are defined for different scenarios. According to Table 4.1-1 from TR38.821, the value ranges of K_offset can be derived for UAS platform, LEO, MEO, and GEO, respectively. For UAS platform (including HAPS), the altitude range is within 50 km, this range can be covered by K1/K2 hence there is no need to define K_offset in this scenario.
With 1ms step size, the value range of K_offset and the number of required bits are given in Table 1. It can be observed that the number of required bits are 6 bits for LEO and GEO and 9 bits for MEO. Compared to option 1, the signaling overhead can be reuded by 4 bits for LEO and GEO and 1 bit and GEO. 
One may agure that there is a need of 2 additional bits to indentify the scenarios. If 2 extra bits are required, the signaling overhead reduction becomes 2 bits for LEO and GEO and there is even 1 more bit required for MEO. However, as discussed in our companion paper [2], the indication of scenarios has already been considered in the indication of satellite ephemeris. Compared to the working assumption made on satellite emphemeris, the signaling overhead can be saved by 24 bits, 16 bits and 48 bits for LEO, MEO and GEO even with the 2 extra bits. Therefore, taking the total signaling overhead of K_offset and ephameris into consideration, the singling overhead can be saved by 27bits, 17bits and 51bits (or 49bits) for LEO, MEO and GEO. 
In addition, one need to ensure that the value range of K_offset is forward compatible to support satellites with regenerative payload. The value range of K_offset for different scenarios with regenerative payload are provided in Table 2. Given the value range of K_offset for regenerative payload can also cover the value of K_offset for transparent payload, we propose to adopt a unified design to support both cases. 
Table 1: Range of K_offset and overhead for different scenarios (transparent payload)
	Option
	Scenarios
	Altitude range
	K_offset range
	Overhead

	Option 1
	LEO, MEO, GEO
	All
	0~542 ms
	10 bits

	Option 2
	LEO
	300 – 1500 km
	4~49 ms
	6 bits

	
	MEO
	7000 – 25000 km
	94~396 ms
	9 bits

	
	GEO
	35 786 km
	478~542 ms
	6 bits


Table 2: Range of K_offset and overhead for different scenarios (regenerative payload)
	Option
	Scenarios
	Altitude range
	K_offet range
	Overhead

	Option 1
	LEO, MEO, GEO
	All
	0~542 ms
	10 bits

	Option 2
	LEO
	300 – 1500 km
	2~49 ms
	6 bits

	
	MEO
	7000 – 25000 km
	47~396 ms
	9 bits

	
	GEO
	35 786 km
	239~542 ms
	9 bits


Proposal 1: Different value ranges of K_offset are defined  for different scenerios as follows
· LEO	: 2~49 ms, 6 bits
· MEO: 47~396 ms, 9 bits
· GEO: 239~542 ms, 9 bits
Similarly, to reduce the signaling overhead of K_mac, the value range of K_max can also be defined for different scenerios as given in Table 2. 
Table 3: Range of K_mac and overhead for different scenarios
	Option
	Scenarios
	Altitude range
	K_mac range
	Bit range 

	Option 1
	LEO, MEO, GEO
	All
	1~271 ms
	10 bits

	Option 2
	LEO
	300 – 1500 km
	1~25 ms
	5 bits

	
	MEO
	7000 – 25000 km
	1~198 ms
	8 bits

	
	GEO
	35 786 km
	1~271 ms
	9 bits



Proposal 2: Different value ranges of K_mac are defined  for different scenerios as follows
· LEO	: 1~25 ms, 5 bits
· MEO: 1~198 ms, 8 bits
· GEO: 1~271 ms, 9 bits
Beam specific K_offset in initial access
In NTN, the maximum RTD within a cell may be larger than the maximum RTD in any beam within the same cell, using a cell specific K_offset can be conservative especially for UEs that are close to the satellite. Applying beam specific K_offset in the initial access can reduce the scheduling delay during RACH stage hence reduce the access delay. 
To indicate beam specific K_offset for initial access, the similar method discussed in the previous section can be applied. As the minimum and maximum value of beam specific K_offset is the same as the cell specific K_offset, the same value range, bit overhead and calculation for cell specific K_offset can be applied for beam specific K_offset. 
Proposal 3: Support beam specific K_offset used for initial access and the value range and bit overhead is the same as cell specific K_offset.
Similar to cell-specific K_offset, if a UE is provided with a beam-specific K_offset value via Msg2 or MsgB, the beam-specific K_offset value will be used for
· The transmission timing of RAR/fallbackRAR grant scheduled PUSCH
· The transmission timing of Msg3 retransmission scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI
· The transmission timing of HARQ-ACK on PUCCH to contention resolution PDSCH scheduled by DCI format 1_0 with CRC scrambled by TC-RNTI
· The transmission timing of HARQ-ACK on PUCCH to MsgB scheduled by DCI format 1_0 with CRC scrambled by MsgB-RNTI
Proposal 4: If a UE is provided with a beam-specific K_offset value, the beam-specific K_offset value is used for
· The transmission timing of RAR/fallbackRAR grant scheduled PUSCH
· The transmission timing of Msg3 retransmission scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI
· The transmission timing of HARQ-ACK on PUCCH to contention resolution PDSCH scheduled by DCI format 1_0 with CRC scrambled by TC-RNTI
· The transmission timing of HARQ-ACK on PUCCH to MsgB scheduled by DCI format 1_0 with CRC scrambled by MsgB-RNTI
Update of K_offset after initial access
For the update of K_offset after initial access, MAC CE based signalling was agreed at RAN1#106-e, and the need of RRC reconfiguration was left open. It seems redundant to support RRC configuration for the same purpose, let alone the frequent reconfigurations and longer application latency required. 
Proposal 5: There is no need to support RRC configuration for K_offset update.
On the update of K_offset, either an absolute value or a differential value with respective a reference value is feasible. From signalling overhead point of view, the latter option is better. The differential value can be with respect to cell-specific K_offset or the current UE-specific K_offset. The granularity of the differential value is also a slot with 15kHz for FR1. 
Proposal 6: Differential indication with a granularity of one slot is adopted for UE-specific K_offset update. 
UE-specific TA reporting
On UE-specific TA reporting, it was suggested by the FL to focus on the items that RAN2 would like to have RAN1 input, which are summarized below:
1. The content of UE specific TA pre-compensation reported in RA procedure using MAC CE is UE specific TA (this can be revisited after receiving RAN1 response).
2. Event-triggers for reporting on the information about UE specific TA in connected mode is supported. FFS on the details. Confirmation by RAN1 is also needed
3. The event-triggers for reporting information about UE specific TA are based on TA values (confirmation from RAN1 is needed)
4. Under the work assumption "the UE location information cannot be reported in connected mode", the content of UE specific TA reported in connected mode is UE specific TA pre-compensation(for the details of the TA value, confirmation from RAN1 is needed).
5. Under the work assumption "the UE location information can be reported in connected mode", for TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed) or the UE location information
On Q1, RAN1 has sent an LS to RAN2 and leave it up to RAN2 to decide the content of UE-specific TA reporting. On Q2 and Q3, RAN1 can confirm that the event-triggers for reporting information about UE specific TA are based on TA values. On Q4 and Q5, the answer would require some further input from SA3. RAN1 can send an LS to RAN2 and confirm that if there is no concern from SA3, a UE can be configured with either a UE location or a UE-specific TA. 
Proposal 7: RAN1 sends an LS to RAN2 address the following issue
Q1. The event-triggers for reporting information about UE specific TA are based on TA values (confirmation from RAN1 is needed)
From RAN1 point of view, the event-triggers for reporting information about UE specific TA are based on TA values. RAN1 also understands that RAN2 has already agreed that a TA offset threshold can be used for event-triggered reporting, at least the offset threshold can be between current information about UE specific TA and the last successfully reported information about UE specific TA. 
Q2. Under the work assumption "the UE location information cannot be reported in connected mode", the content of UE specific TA reported in connected mode is UE specific TA pre-compensation(for the details of the TA value, confirmation from RAN1 is needed). 
Q3. Under the work assumption "the UE location information can be reported in connected mode", for TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed) or the UE location information
RAN1 understands that whether the above two issues would require some further input from SA3, e.g. whether User Consent is required before NW acquires location information from the UE in NTN. If it can be reported, gNB can obtain a GNSS-based location information from the UE using existing signalling, i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig, which allows the network to request the accuracy it wants on the reported information. From RAN1 point of view, the accuracy can be same as the coarse UE location reported in RACH.
Timing relationship of BWP switch
The timing for DCI-based BWP switch is described in TS38.133 section 8.6.2:
For DCI-based BWP switch, after the UE receives BWP switching request at DL slot n on a serving cell, UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch on the first DL or UL slot occurs right after a time duration of TBWPswitchDelay + Y which starts from the beginning of DL slot n. Where,
-	Y=0, if the serving cell where UE receives DCI for BWP switch request is same as the serving cell on which BWP switch occurs.
    - Y equals to the length of 1 slot, if the serving cell where UE receives DCI for BWP switch is different from the serving cell on which BWP switch occurs for any involved serving cell. In this scenario, TBWPswitchDelay + Y shall follow the smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change.
The UE is not required to transmit UL signals or receive DL signals until the first DL or UL slot occurs right after a time duration of TBWPswitchDelay which starts from the beginning of DL slot n except DCI triggering BWP switch on the cell where DCI-based BWP switch occurs. The UE is not required to follow the requirements defined in this clause when performing a DCI-based BWP switch between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths. 

According to Figure 1, it can be observed that the DCI triggered DL BWP switch also works for NTN since the time duration of TBWPswitchDelay + Y starts from on the beginning of DL slot n. There will be no ambiguity between the gNB and UE on the BWP switching timing. However, there will be an issue for UL BWP switch due to the large TA in NTN. Essentially, even though the UE switches to a new UL BWP after a timer duration of TBWPswitchDelay + Y which starts from the beginning of DL slot n, it may still need to transmit UL data on the old UL BWP due to large TA. However, the gNB cannot receive the UL transmissions since it has also switched to the new UL BWP. To solve this issue, an offset should be applied to the time duration of TBWPswitchDelay + Y. The simplest way is to apply K_offset to the UL BWP switch.
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Figure 1 Illustration for timing relationship of DCI-based BWP switch 
Proposal 8: Apply K_offset to the timing relationship of DCI-based UL BWP switch, i.e. BWP switch on the first DL or UL slot occurs right after a time duration of TBWPswitchDelay + Y+K_offset which starts from the beginning of DL slot n.
Exceptional MAC CE timing relationship
The MAC CE timing for aperiodic CSI Trigger State subselection indication is described in TS38.214 section 5.2.1.5.1:
A trigger state is initiated using the CSI request field in DCI.





[bookmark: _Hlk498207844]-	When the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than , where  is the number of bits in the DCI CSI request field, the UE receives a subselection indication, as described in clause 6.1.3.13 of [10, TS 38.321], used to map up to  trigger states to the codepoints of the CSI request field in DCI.  is configured by the higher layer parameter reportTriggerSize where . When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the subselection indication, the corresponding action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH.

-	When the number of CSI triggering states in CSI-AperiodicTriggerStateList is less than or equal to , the CSI request field in DCI directly indicates the triggering state. 

According to the excerpt above, it can be observed that the timing for the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field has not taken the UE-specific TA into account, i.e. logical timing relationship is used. Therefore, both the gNB and UE will assume that the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied from the first slot that is after slot . Consequently, the gNB can only trigger CSI based on the updated CSI triggering state from the first slot that is after slot  since the gNB has no idea whether UE has correctly decoded the PDSCH carrying the updated subselection indication. This is illustrated in Figure 3. 
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Figure 3 Illustration for MAC-CE timing relationship
The MAC CE timing for updating the spatial relation of the aperiodic SRS is described in TS38.214 section 6.2.1
-	when a UE receives an spatial relation update command, as described in clause 6.1.3.26 of [10, TS 38.321], for an SRS resource configured with the higher layer parameter SRS-Resource, and when the HARQ-ACK corresponding to the PDSCH carrying the update command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on updating spatial relation for the SRS resource shall be applied for SRS transmission starting from the first slot that is after slot The update command contains spatial relation assumptions provided by a list of references to reference signal IDs, one per element of the updated SRS resource set. Each ID in the list refers to a reference SS/PBCH block, NZP CSI-RS resource configured on serving cell indicated by Resource Serving Cell ID field in the update command if present, same serving cell as the SRS resource set otherwise, or SRS resource configured on serving cell and uplink bandwidth part indicated by Resource Serving Cell ID field and Resource BWP ID field in the update command if present, same serving cell and bandwidth part as the SRS resource set otherwise. When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching', the UE shall not expect to be configured with different spatial relations for SRS resources in the same SRS resource set.


Similar to the discussion above, the MAC CE action timing for updating the spatial relation of the aperiodic SRS also has not taken the UE-specific TA into account, i.e. logical timing relationship is used. Therefore, both the gNB and UE will assume that the updated spatial relation for the SRS resource shall be applied for SRS transmission starting from the first slot that is after slot . Consequently, the gNB can only trigger SRS assuming the updated spatial relation from the first slot that is after slot 
Proposal 9: The MAC CE action timing for the aperiodic CSI Trigger State subselection indication and updating the spatial relation of the aperiodic SRS are for the CSI request and SRS triggering respectively.
PDCCH ordered PRACH
For random access procedure initiated by a PDCCH order received in downlink slot , UE determines the next available PRACH occasion after uplink slot  to transmit the ordered PRACH. There are two remaining issues for PDCCH order PRACH. The first issue is which value of  should be applied for PDCCH ordered PRACH. In RAN1#106bis-e, there was general consensus that cell-specific K_offset can be used even though UE-specific K_offset is also feasible. 
The second issue is whether the UE specific K_offset is valid after receiving a PDCCH order. PDCCH ordered in NTN (similar to TN) shall be invoked when the time alignment Timer gets expired due to the reason that there is no UL/DL data transmission for a long time and also when there is no Time alignment command sent from the gNB. Given that there is no UE-specific TA report during this period, there is no need for the gNB to reconfigure the UE-specific K_offset. Therefore, it is not obvious that the PDCCH order PRACH should inactivate the UE-specific K_offset. On the other hand, if the gNB would like to deactivate the UE-specific K_offset, it can include the signaling in MAC-CE of a subsequent PDSCH. Therefore, it is not reasonable to couple PDCCH ordered PRACH to UE-specific K_offset inactivation. In other words, UE-specific K_offset can be applied for PDCCH ordered PRACH if configured, otherwise, cell-specific K_offset is applied.
Proposal 10: For random access procedure initiated by a PDCCH order received in downlink slot , UE determines the next available PRACH occasion after uplink slot , where K_offset is the cell-specific K_offset.
Beam failure recovery
Although NTN channel is dominated by LOS, there is still a large possibility of NLOS especially when the elevation angle is small according to the channel model in TR 38.811 [3]. Therefore, beam failure recovery is still useful in NR NTN as UE can change to the neighboring beams when it is located in the junction of beams. Moreover, one service area may be covered by two beams inter or intra satellites for improving the coverage or throughput. In this case, UE can choose an alternative beam when beam failure happens.
For beam failure recovery, the timing relationship between PRACH transmission and PDCCH monitoring at UE are defined as follows:
For the PCell or the PSCell, the UE can be provided, by PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Clause 8.1. For PRACH transmission in slot [image: ] and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index [image: ] provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot [image: ] within a window configured by BeamFailureRecoveryConfig. 

[image: ]
Figure 5 Illustration of timing relationship for Beam failure recovery 
As shown in Figure 5, an additional offset shall be introduced between PRACH transmission and PDCCH monitoring, i.e. the UE shall monitor PDCCH starting from slot n+4+BFR_offset, wherein the BFR_offset equals to RTD-TA=K_mac.
Proposal 11: The timing relationship for beam failure recovery needs to be enhanced with K_mac, i.e. a UE monitors PDCCH from slot n+4+K_mac within a window configured by BeamFailureRecoveryConfig.
The delay between PDCCH reception and application of new PUCCH beam is described in TS 38.213. 
For the PCell or the PSCell, after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId for which the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI and until the UE receives an activation command for PUCCH-SpatialRelationInfo [11, TS 38.321] or is provided PUCCH-SpatialRelationInfo for PUCCH resource(s), the UE transmits a PUCCH on a same cell as the PRACH transmission using 
-	a same spatial filter as for the last PRACH transmission
-	a power determined as described in Clause 7.2.1 with [image: ], [image: ], and [image: ] 


For the above, the referred 28 symbols can be interpreted as an absolute time between the last symbol of PDCCH reception and the time when UE applies new PUCCH beam (interpretation 1), i.e. the effect of TA needed to be taken into consideration at the UE. The UE behavior with respect to its PUCCH beam adjustment is clear but for NTN it is better to have some further clarifications in specification to align the timing between gNB and UE.
Proposal 12: The 28 symbols delay between PDCCH reception and application of new PUCCH beam can be interpreted as an absolute time and clarifications of the specification is needed for NTN.
RRC parameters
Several new RRC parameters are required, including K_offset, K_mac and K1, as shown in Appendix.
Conclusion
In this contribution, we further discuss the issues of timing relationship. The following proposals are presented:
Proposal 1: Different value ranges of K_offset are defined  for different scenerios as follows
· LEO	: 2~49 ms, 6 bits
· MEO: 47~396 ms, 9 bits
· GEO: 239~542 ms, 9 bits
Proposal 2: Different value ranges of K_mac are defined  for different scenerios as follows
· LEO	: 1~25 ms, 5 bits
· MEO: 1~198 ms, 8 bits
· GEO: 1~271 ms, 9 bits
Proposal 3: Support beam specific K_offset used for initial access and the value range and bit overhead is the same as cell specific K_offset.
Proposal 4: If a UE is provided with a beam-specific K_offset value, the beam-specific K_offset value is used for
· The transmission timing of RAR/fallbackRAR grant scheduled PUSCH
· The transmission timing of Msg3 retransmission scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI
· The transmission timing of HARQ-ACK on PUCCH to contention resolution PDSCH scheduled by DCI format 1_0 with CRC scrambled by TC-RNTI
· The transmission timing of HARQ-ACK on PUCCH to MsgB scheduled by DCI format 1_0 with CRC scrambled by MsgB-RNTI
Proposal 5: There is no need to support RRC configuration for K_offset update.
Proposal 6: Differential indication with a granularity of one slot is adopted for UE-specific K_offset update. 
Proposal 7: RAN1 sends an LS to RAN2 address the following issue
Q1. The event-triggers for reporting information about UE specific TA are based on TA values (confirmation from RAN1 is needed)
From RAN1 point of view, the event-triggers for reporting information about UE specific TA are based on TA values. RAN1 also understands that RAN2 has already agreed that a TA offset threshold can be used for event-triggered reporting, at least the offset threshold can be between current information about UE specific TA and the last successfully reported information about UE specific TA. 
Q2. Under the work assumption "the UE location information cannot be reported in connected mode", the content of UE specific TA reported in connected mode is UE specific TA pre-compensation(for the details of the TA value, confirmation from RAN1 is needed). 
Q3. Under the work assumption "the UE location information can be reported in connected mode", for TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed) or the UE location information
RAN1 understands that whether the above two issues would require some further input from SA3, e.g. whether User Consent is required before NW acquires location information from the UE in NTN. If it can be reported, gNB can obtain a GNSS-based location information from the UE using existing signalling, i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig, which allows the network to request the accuracy it wants on the reported information. From RAN1 point of view, the accuracy can be same as the coarse UE location reported in RACH.
Proposal 8: Apply K_offset to the timing relationship of DCI-based UL BWP switch, i.e. BWP switch on the first DL or UL slot occurs right after a time duration of TBWPswitchDelay + Y+K_offset which starts from the beginning of DL slot n.
Proposal 9: The MAC CE action timing for the aperiodic CSI Trigger State subselection indication and updating the spatial relation of the aperiodic SRS are for the CSI request and SRS triggering respectively.
Proposal 10: For random access procedure initiated by a PDCCH order received in downlink slot , UE determines the next available PRACH occasion after uplink slot , where K_offset is the cell-specific K_offset.
Proposal 11: The timing relationship for beam failure recovery needs to be enhanced with K_mac, i.e. a UE monitors PDCCH from slot n+4+K_mac within a window configured by BeamFailureRecoveryConfig.
Proposal 12: The 28 symbols delay between PDCCH reception and application of new PUCCH beam can be interpreted as an absolute time and clarifications of the specification is needed for NTN.
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	K_mac
	New
	K_mac
	K_mac is a scheduling offset provided by network if downlink and uplink frame timing are not aligned at gNB. It is needed for UE action and assumption on downlink configuration indicated by a MAC-CE command in PDSCH [see TS 38.2xy].
When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.

The unit of K_mac is number of slots for a given subcarrier spacing of 15 kHz
	LEO
	1~25 ms
	0
	cell
	Cell-specific
	38.331
	The clarifications on the usage of the parameters by “It is needed … “ would be captured in [see TS 38.2xy]

If a UE is provided with a K_mac value, when the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to a PDSCH carrying a MAC CE command on a downlink configuration, the UE action and assumption on the downlink configuration shall be applied starting from the first slot that is after slot n+〖3N〗_slot^(subframe,µ)+K_mac, where µ is the SCS configuration for the PUCCH.       
For the reference subcarrier spacing value for the unit of K_mac in FR1, a value of 15 kHz is used.
• FFS: FR2
	Stable

	
	
	
	
	
	
	
	
	
	
	MEO
	1~198 ms
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	GEO
	1~271 ms
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