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[bookmark: _Hlk510705081]At RAN #86 in December 2019 a work item for NTN was agreed (RP-193234,[1]). The normative activities include development of specifications for transparent payload-based LEO. In this document we discuss aspects related to DL-UL timing relations for NTN operation of NR. 
Discussion
Down-Selecting K_offset Range.
In the last meeting, one of the agreements regarded the range for K_offset values to be signalled by the gNB to the UE. So says the agreement:
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.



Looking at this table, the delay range provided by Option 2 seem to not capture the delays for regenerative architectures for MEO and GEO. 
Observation 1: The reference value ranges on the table for K_Offset under Option 2 are currently not capturing the RTT delays for regenerative architectures in MEO and GEO scenarios.  
In what regards the down-selection between the two Options, we would prefer a unified range that makes the SI design uniform for all scenarios. Besides the simpler framework design we see additional benefits for doing so:
· If we fix a range based on scenario, we may not capture all nuances that makes the “K_offset” range more deployment proof. For example, besides the satellite altitude and position, the K_offset may be impacted by the NTN-GW and the gNB not being co-located, which would add additional delays for the link. In other example, the K_mac can be used for providing UL-DL offsets in the time domain. As such, there may be implementations by gNB which utilizes K_mac to reduce the offset needed between DL and UL transmissions in the UE below the minimum range defined for a specific scenario.  
· Although the range for the different scenarios can be made wide enough to avoid the problems mentioned on the item above, the determination of each range would be subject to further studies and investigations. In the same manner the “determination of scenarios” on the UE side would also require further agreements. Given the limited amount of time for discussion in Release 17, there is no reason to spend time on reaching such agreements if clear benefits are not evident. 
· A unified range is more future proof: there will be less need for future specifications regarding: HEO (heterogeneous earth orbits), other ATG scenarios, HAPS deployments or even if the usage of Inter-satellite hops are used for relaying the information. 
· The bit saving is very reduced on the SI. At most 4 bits would be saved for LEO deployments, whereas 1 bit could be saved for MEO and GEO once the values in the table are updated. And this gain is only present if no additional bits are needed for the determination of the scenario. 

Observation 2: Using a “scenario-based” range does not provide evident overhead saving, whereas the unique range provide several advantages: simplicity, future-proofing, more flexibility for different deployments and less specification effort needed. 
Using the ranges provided in the Table 1, it is clear that 10 bits are enough to provide full range (with additional residual space).  
[bookmark: _Ref83640767]Table 1. Maximum differential Round Trip Time Delay for the different orbital types
	Orbital type
(km range)
	Minimum Delay to Earth (regenerative) [ms]
	Maximum Delay to Earth (Transparent) [ms]
	Maximum delay in the orbit [in 15 kHz slots]

	LEO 
(300-1500 km)
	2
	48.6
	49

	MEO
(7000 – 25000)
	46.7
	395.1
	396

	GEO
(35786)
	238.6
	541.1
	542



Proposal 1: For signalling of K_offset range in the SI, select the Option 1: unified range. 
Proposal 2: Utilize 10 bits in the SI to provide a full range of possibilities [0] to (up to) [1024] slots of K_offset.

 Down-Selecting K_Mac Range
In the same manner that the previous meeting asked companies to provide their view on the downselection of signalling options for K_offset, they were prompted to do so regarding the K_mac range. The agreement from chairman minutes reads:
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.



We believe the K_mac and K_offset signalling belong to the same signalling framework. And therefore, the same arguments are valid in both cases. Moreover, it is on line of previous discussions in RAN1 if a similar approach is adopted in both cases. 
Proposal 3: For the signalling of K_mac range in SI, select the Option 1: unified range. 
Proposal 4: Utilize 9 bits in the SI to provide a full range of possibilities [0] to (up to) [512] slots for K_mac.

TA Reporting Definitions
In the last meeting, it was agreed between RAN1 members that the granularity of reported Timing Advance (TA) by the UE would be the slot level. 

In what regards the “slot” definition by the UE for the TA reporting, and the flexibility of the numerology in 5G NR, it is important to downselect and specify the slot definition for the TA reporting. Agreement:
The granularity of the reported TA is slot.
· FFS how to round TA value to slot level granularity


Observation 3: The slot definition used by the UE for reporting TA may be based on one of several:
· The maximum SCS used in the configured BWPs for the UE
· The minimum SCS used in the configured BWPs for the UE
· The SCS used in the default BWP for the cell
· The SCS used in the current active BWP the UE is transmitting
· An absolute reference value for the SCS (agnostic to cell settings).

Observation 4: One of the main usages of such reporting by the UE is to provide assistance information for the network in deciding new values for K_offset. 
This parameter however, were agreed in the previous meeting to be signalled at slot level, for a reference 15 kHz SCS in FR1. 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:
For the reference subcarrier spacing value for the unit of K_mac in FR1, a value of 15 kHz is used.
FFS: FR2


Proposal 5: The slot definition used by the UE for reporting TA should be the 15 kHz reference slot for FR1. 

On the MAC CE design to provide UE specific K_offset
In the previous meeting, companies were asked to provide their views among the different signalling framework for K_offset update. There were two options on the table:
· Option 1: MAC-CE provides a full UE specific K_offset value.
· Option 2. MAC-CE provides a differential UE specific K-offset value. 

The disadvantage to specify a differential value over the current MAC-CE is that, if the UE misses one MAC-CE update, or if it loses track of time, the connection has to be re-initiated via a new RACH procedure, as it cannot be recovered, unless the UE leaves the “UE-specific” offset state. In what concerns the speficiation of differential indication over the cell common K_offset, there is the disadvantage of the UE in connected mode to keep track of the SI modifications for K_offset, which is one of the advantages of the UE_speficic K_offset. 
Observation 5: The differential indication of the K_offset in relation to the previous K_offset may cause the UE to require a new RACH if one MAC-CE command is not received properly, as there is no way to recover the UE specific K_offset. 
Observation 6: The differential indication of the K_offset in relation to the common K_offset presents the disadvantage that the UE will be required to keep track of SI modifications on common K_offset while in connected mode.
Proposal 6: The MAC-CE containing the K_offset update provides an absolute update for the K_offset value. The range of the indicated values are the same as in SIB.
Proposal 7: The MAC-CE containing the K_offset update is made by 2 Octets (total of 16 bits), where 10 bits are used for providing the absolute K_offset value, as exemplified in Figure 1.

[image: ]
Figure 1. Example of MAC-CE indication for K_offset update


	On the application time of K_offset updates in SI.
Section 5.2.1 in TS 38.331 specifies the SI transmission for the broadcasted SIBs, which we repeat here for convenience:
- SIBs other than SIB1 are carried in SystemInformation (SI) messages, which are transmitted on the DL-SCH. Each SI message is associated with an SI-window and the SI-windows of different SI messages do not overlap. That is, within one SI-window only the corresponding SI message is transmitted. An SI message may be transmitted a number of times within the SI-window. […]

– For a UE in RRC_CONNECTED, the network can provide system information through dedicated signalling using the RRCReconfiguration message, e.g. if the UE has an active BWP with no common search space configured to monitor system information or paging.

The same document provides in Section 5.2.2.2.2 the procedure for SI modification. The SI can only be modified (updated) in periods called “modification periods”. “The modification period boundaries are defined by SFN values for which SFN mod m = 0” (TS 38.331). The modification has first to be notified in one modification period – via a Short Message transmitted via paging, and then modified on the next modification period, as depicted in Figure 2.
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[bookmark: _Ref87024206]Figure 2. Example of Modification of SI information using the Modification Periods.

For regular broadcasted SIBs (any other SIB that is not CMAS or ETWS related), the paging message does not indicate which SIB has been modified, therefore, the UE should go through the full SIB acquisition procedure. There are relevant aspects for the SI acquisition in specifications that impact when the UE will be able to acquire the information: 
The [x×N+K]th PDCCH monitoring occasion (s) for SI message in SI-window corresponds to the Kth transmitted SSB, where x = 0, 1, …X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in SI-window/N). The actual transmitted SSBs are sequentially numbered from one in ascending order of their SSB indexes. The UE assumes that, in the SI window, PDCCH for an SI message is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB and thus the selection of SSB for the reception SI messages is up to UE implementation.

Observation 7: Each SSB (which may be mapped into one or more 5G NR beams) may transmit the same SI in different TTIs. 
Observation 8: UEs in different beams may acquire the same modified SI in different TTIs.
Observation 9: UEs in different beams of the same cell using different values for the cell-specific K_offset increases the gNB complexity and may cause confusion in the UL resources reserved for the different SSBs.
Previously, it was also mentioned that a UE may request a dedicated version of the SI message or be provided a dedicated message of the SI message via RRC messages. If a UE acquires the SI message containing the value of K_offset via RRC, this UE will have acquired a new cell specific value for K_offset in a different point in time than the other UEs monitoring the broadcast SI occasions. The problem is even amplified by the fact that the RRC protocol does not have pre-defined application timing.  
Observation 10: A UE receiving the SI via dedicated RRC message may acquire a cell-specific K_offset in a different point of time compared to the other UEs. 
Proposal 8: The application time of the updated cell-specific K_offset should be the same for a UE acquiring the new SI via RRC or via SIB acquisition.

The specifications also provide further indication that the different UEs may acquire the SI in different points in time:
1> if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message in the current modification period;
NOTE 1: The UE is only required to acquire broadcasted SI message if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
NOTE 2: The UE is not required to monitor PDCCH monitoring occasion(s) corresponding to each transmitted SSB in SI-window.
NOTE 3: If the concerned SI message was not received in the current modification period, handling of SI message acquisition is left to UE implementation.


Besides, the special cases provided in the specifications, the UE is also expected to acquire SIB1 before re-acquiring the other SIBs, which may include the SIB containing the NTN parameters. This means that there are several situations where the UE may fail to acquire the updated K_offset within the first SI-ocassion or even SI-window of the modification period.  
Observation 11: UE may fail to obtain the updated SI within the first SI-window for the SIB containing the NTN parameters such as K_offset in the modification period. 
The network cannot predict in which SI occasion each of the UEs have acquired the modified version of the SIB. There is uncertainty, and different UEs may have different acquisition times. 
Proposal 9: The application time of the updated K_offset at cell level needs to pre-defined and different from the first SIB occasion in the modification period. 
Proposal 10: RAN1 shall discuss the rules for the application time of cell-specific K_offset.
Proposal 11: As options for the application time of the recently acquired updated K_offset we propose:
A. The end of the first (or the n-th) SI-window for the SIB containing K_offset in the modification period
B. The end of the first modification period after the update
C. A specific SFN. 
Proposal 12: RAN1 shall discuss UE behavior if UE fails to acquire updated K_offset within valid time. 
In order to minimize the power consumption at the UE side, specially considering power harvesting UEs in NTN, RAN1 may consider special signalling for indicating that specifically the NTN SIB or the SIB containing NTN parameters has been modified in a given modification period.
Proposal 13: To reduce UE power consumption for SIB acquisition, RAN1 shall consider special indication for modifications in the NTN SIB in a given modification period. 

	Start of RAR window
In the last meeting, one of the company proposed further investigating a potential ambiguity in the RACH procedure when the UE performs a contention based random access (CBRA), and the time alignment timer is still running. Four concerns were raised:
A. N_TA values for delaying the start of the RAR window/MSGB response window if the TA timer is still running in RRC_CONNECTED.
B. For CBRA with a running TAT (In-Sync) and if UE ignores the received TAC in MSG2, N_TA for MSG3 transmission shall be FFS.
C. For CBRA with a running TAT (In-Sync) and if UE ignores the received TAC in MSG2, N_TA for the start of MSG4 reception, i.e., ra-ContentionResolutionTimer, shall be FFS. 
D. If a UE resets its N_TA according to the TAC in the received RAR, N_TA for the start of MSG4 reception, i.e., ra-ContentionResolutionTimer, shall be FFS.

For points, A, C and D, we see no potential errors or ambiguity causing misbehavior at the UE side. The delay of the timers (contention resolution timer, and RAR response window) are introduced in NTN that the UE can monitor and receive the message in time, as the round trip duration in the PHY may be longer than previous specified timers.
If the UE has a valid TA, which is indicated in the presented scenario by a running TAT, this means the UE has good understanding of time synchronization. This behavior to avoid unnecessary sync procedures for terrestrial networks, and was not developed considering the NTN use case. In NTN, the UE is already required to perform a “pre-compensation” of the TA via GNSS and ephemeris.
Observation 12:  The difference between UE valid TA (running TAT) and the one eventually provided via RAR is not expected to be significant enough for the purpose of the postponement of RAR window.
If the difference was expected to be high, this would be a problem, as the network doesn’t know at this point (Msg2) if the user that tried a CBRA has a valid running TAT. Fortunately, the difference is not significant and the UE will be able to receive the RAR in time regardless of the choice of TA for RAR postponement.  
Proposal 14: The choice of the value of N_TA used for postponement of the RAR window is left for UE implementation. 
Proposal 15: The choice of the value of N_TA used for postponement of the contention resolution timer is left for UE implementation. 
In what regards point B, there should be no ambiguity to be considered at the UE side. This specification embraces all UEs with a running TA, and the application of such rule was developed to be generic in such cases. There is no element in this scenario that seems unique or different in NTN compared to other scenarios. And it seems there is no potential problem caused by this UE procedure. Otherwise, this would be a problem to be addressed for all cases, and not reduced to the discussion in NTN topic.  
Proposal 16: RAN 1 shall not consider further problems at the UE behaviour during a CBRA with a valid running TAT.  

	PDCCH ordered PRACH
Following up discussions initiated on last meeting, we believe all RACH triggers must be available for NTN, including PDCCH ordered RACH. In the specifications, there are multiple reasons to trigger a PDCCH ordered RACH, including loss of synchronizations and beam recovery. Especially, the loss of synchronization status may be reached when the Time Alignment Timer expires.  
In this case, the network is not able to guarantee there is a common understand of timing between UE and gNB. If the TA estimation by the gNB is not the same as current observed by the UE, the “next available RACH opportunity” may not be the same. Therefore, and also for safeguarding for processing times, the common K_offset should also be considered for PDCCH ordered RACH. Moreover, we see no downside in implementing the common K_offset for the PDCCH ordered RACH. 
Proposal 17: The common cell-specific K_offset value shall be used also for the PDCCH ordered RACH.

	Beam failure recovery timing relationship
The procedure for beam failure recovery is depicted in Figure 3. In this diagram, there are two points marked in red (points A and B), which are impacted by the delays observed in NTN. As proposed by the rapporteur on the feature lead summary, this topics need further investigation in this RAN 1 meeting. 
As a matter of principle, RAN1 should provide the minimal specification changes in order to enable the different procedures for NTN. The functionalities and procedural flow of the different mechanisms should be kept in a general manner. With this in mind, we analyze the impacts on point A and point B:
Point A: Starts Monitoring PDCCH
The beam failure recovery specification states 
“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.”.
This specification was made in view of the terrestrial networks use case. For TN, there is no significant time misalignment between UL and DL. So the monitoring starting in (DL) slot n+4, after transmission in (UL) slot n, indicates there is an interval of about 4 slots to be considered for processing plus eventual delays observed in TN PHY. The BFR request has to reach gNB before it can send back BFR response. Hence, an additional  needs to be added to enhance the time relationship on the BFR response window offset. This is similar to RAR window starting time, where  is used to capture the RTT between timing reference point and gNB. Specifically, we should clarify that UE monitors PDCCH starting from the first slot after uplink slot . 
Proposal 18: For beam failure recovery, the monitoring window for the PDCCH after the PRACH transmission must be postponed.
Proposal 19: The postponement used for the PDCCH monitoring window is equal to K_mac. 
Point B: PUCCH transmission. 
For the UE PUCCH transmission after the reception of the PDCCH there are several options to be considered. So says the specification:
	“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 PCell or the PSCell, after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where a UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE assumes same antenna port quasi-collocation parameters as the ones associated with index [image: ] for PDCCH monitoring in a CORESET with index 0.”
“For the PCell or the PSCell, if BFR MAC CE [11, TS38.321] is transmitted in Msg3 or MsgA of contention based random access procedure, and if a PUCCH resource is provided with PUCCH-SpatialRelationInfo, after 28 symbols from the last symbol of the PDCCH reception that determines the completion of the contention based random access procedure as described in Clause 5.1.5 of [11, TS38.321], the UE transmits the 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: ], where qnew is the SS/PBCH block index selected for the last PRACH transmission.”
“A UE can be provided, by schedulingRequestID-BFR-SCell, a configuration for PUCCH transmission with a link recovery request (LRR) as described in Clause 9.2.4. The UE can transmit in a first PUSCH MAC CE providing index(es) for at least corresponding SCell(s) with radio link quality worse than Qout,LR, indication(s) of presence of  for corresponding SCell(s), and index(es)  for a periodic CSI-RS configuration or for a SS/PBCH block provided by higher layers, as described in [11, TS 38.321], if any, for corresponding SCell(s). After 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs on the SCell(s) indicated by the MAC CE using the same antenna port quasi co-location parameters as the ones associated with the corresponding index(es) , if any
-	transmits PUCCH on a PUCCH-SCell using a same spatial domain filter as the one corresponding to , if any, for periodic CSI-RS or SS/PBCH block reception, as described in Clause 9.2.2, and using a power determined as described in Clause 7.2.1 with , , and , if 
-	the UE is provided PUCCH-SpatialRelationInfo for the PUCCH,
-	a PUCCH with the LRR was either not transmitted or was transmitted on the PCell or the PSCell, and
-	the PUCCH-SCell is included in the SCell(s) indicated by the MAC-CE
where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the at least one SCell.” 



The intent of the specifications is that after a time corresponding to 28 symbols is elapsed, UE must either monitor for PDCCH and/or transmits a PUCCH. It is important to observe that the specifications say “after 28 symbols (…) where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception”, so after a given amount of time. There is no indexing of values such as n_symbol+28 or alike. 
For the PDCCH monitoring, no further discussion is needed, as it is a DL event measured from another DL event. For the PUCCH transmission, there is a need to clarify the 28 symbols measures only the elapsed time, not an indexing for the UL slot. 
Proposal 20: For the BFR, the PUCCH transmission should occur in the first PUCCH opportunity, after the time interval corresponding to 28 symbols in DL have been elapsed.    
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[bookmark: _Ref83721982]Figure 3. Signalling flow diagram for Beam Failure Recovery procedure.

Fallback DCI formats
RAN1 is still discussing methods and the final clarification on the K_offset updates, in special for UE specific K_offset. There is no discussion yet in place for what happens if the UE fails to decode a K_offset update. In this case, UE may lose the updated value for K_offset. 
For example, in a certain scenario the UE decodes a error in the PHY interface and triggers the T310 (Radio Link Failure timer). The UE may then recover the connection via RRC connection re-establishment procedure or handover order. If a MAC-CE with K_offset update was transmitted in the meantime, the UE may not have been able to decode it, but the network is not aware if the UE was capable or not of decoding it. There is uncertainty about the validity of the UE specific K_offset. But the UE should still be reachable for UL allocations while K_offset is re-established. 

Some of the other usages for the fallback DCI format include HO operations, transition periods for RRC updates, beam recovery, RRC connection re-establishment and others. In this case, there may be a short period where the UE specific K_offset is under update procedure or is not recognizable by the gNB (HO procedure).
Observation 13: During a HO procedure, the fallback DCI is used, but the understanding of UE-specific K_offset may differ between source and target gNB. 
Observation 14: During a RRC connection re-eestablishment or after a beam failure recovery procedure within short interval of a K_offset update via MAC-CE, there may be uncertainty about the UE current value for UE-speficic K_offset. 
There should be a mechanism for the network still be capable to maintain exchange information with the UE while UE specific K_offset is re-established.  

Proposal 21: For Fallback DCI formats, the cell-specific K_offset, which is broadcasted in SI, should be used.  

Conclusion
In this contribution we have presented our observations and proposals. These are as follows:
Observation 1: The reference value ranges on the table for K_Offset under Option 2 are currently not capturing the RTT delays for regenerative architectures in MEO and GEO scenarios.  
Observation 2: Using a “scenario-based” range does not provide evident overhead saving, whereas the unique range provide several advantages: simplicity, future-proofing, more flexibility for different deployments and less specification effort needed. 
Observation 3: The slot definition used by the UE for reporting TA may be based on one of several:
· The maximum SCS used in the configured BWPs for the UE
· The minimum SCS used in the configured BWPs for the UE
· The SCS used in the default BWP for the cell
· The SCS used in the current active BWP the UE is transmitting
· An absolute reference value for the SCS (agnostic to cell settings).

Observation 4: One of the main usages of such reporting by the UE is to provide assistance information for the network in deciding new values for K_offset. 
Observation 5: The differential indication of the K_offset in relation to the previous K_offset may cause the UE to require a new RACH if one MAC-CE command is not received properly, as there is no way to recover the UE specific K_offset. 
Observation 6: The differential indication of the K_offset in relation to the common K_offset presents the disadvantage that the UE will be required to keep track of SI modifications on common K_offset while in connected mode.
Observation 7: Each SSB (which may be mapped into one or more 5G NR beams) may transmit the same SI in different TTIs. 
Observation 8: UEs in different beams may acquire the same modified SI in different TTIs.
Observation 9: UEs in different beams of the same cell using different values for the cell-specific K_offset increases the gNB complexity and may cause confusion in the UL resources reserved for the different SSBs.
Observation 10: A UE receiving the SI via dedicated RRC message may acquire a cell-specific K_offset in a different point of time compared to the other UEs. 
Observation 11: UE may fail to obtain the updated SI within the first SI-window for the SIB containing the NTN parameters such as K_offset in the modification period. 
Observation 12:  The difference between UE valid TA (running TAT) and the one eventually provided via RAR is not expected to be significant enough for the purpose of the postponement of RAR window.
Observation 13: During a HO procedure, the fallback DCI is used, but the understanding of UE-specific K_offset may differ between source and target gNB. 
Observation 14: During a RRC connection re-eestablishment or after a beam failure recovery procedure within short interval of a K_offset update via MAC-CE, there may be uncertainty about the UE current value for UE-speficic K_offset. 

Proposal 1: For signalling of K_offset range in the SI, select the Option 1: unified range. 
Proposal 2: Utilize 10 bits in the SI to provide a full range of possibilities [0] to (up to) [1024] slots of K_offset.
Proposal 3: For the signalling of K_mac range in SI, select the Option 1: unified range. 
Proposal 4: Utilize 9 bits in the SI to provide a full range of possibilities [0] to (up to) [512] slots for K_mac.
Proposal 5: The slot definition used by the UE for reporting TA should be the 15 kHz reference slot for FR1. 
Proposal 6: The MAC-CE containing the K_offset update provides an absolute update for the K_offset value. The range of the indicated values are the same as in SIB.
Proposal 7: The MAC-CE containing the K_offset update is made by 2 Octets (total of 16 bits), where 10 bits are used for providing the absolute K_offset value, as exemplified in Figure 1.
Proposal 8: The application time of the updated cell-specific K_offset should be the same for a UE acquiring the new SI via RRC or via SIB acquisition.
Proposal 9: The application time of the updated K_offset at cell level needs to pre-defined and different from the first SIB occasion in the modification period. 
Proposal 10: RAN1 shall discuss the rules for the application time of cell-specific K_offset.
Proposal 11: As options for the application time of the recently acquired updated K_offset we propose:
A. The end of the first (or the n-th) SI-window for the SIB containing K_offset in the modification period
B. The end of the first modification period after the update
C. A specific SFN. 

Proposal 12: RAN1 shall discuss UE behavior if UE fails to acquire updated K_offset within valid time. 
Proposal 13: To reduce UE power consumption for SIB acquisition, RAN1 shall consider special indication for modifications in the NTN SIB in a given modification period. 
Proposal 14: The choice of the value of N_TA used for postponement of the RAR window is left for UE implementation. 
Proposal 15: The choice of the value of N_TA used for postponement of the contention resolution timer is left for UE implementation. 
Proposal 16: RAN 1 shall not consider further problems at the UE behaviour during a CBRA with a valid running TAT.  
Proposal 17: The common cell-specific K_offset value shall be used also for the PDCCH ordered RACH.
Proposal 18: For beam failure recovery, the monitoring window for the PDCCH after the PRACH transmission must be postponed.
Proposal 19: The postponement used for the PDCCH monitoring window is equal to K_mac. 
Proposal 20: For the BFR, the PUCCH transmission should occur in the first PUCCH opportunity, after the time interval corresponding to 28 symbols in DL have been elapsed.    
Proposal 21: For Fallback DCI formats, the cell-specific K_offset, which is broadcasted in SI, should be used.  
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