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1	Introduction
According to NR NTN WID[1], enhancement on UL scheduling to reduce scheduling latency is one objective for RAN2. RAN2 agreed to further study methods to enhance UL scheduling such as BSR over 2-step RACH and CG. But how to support BSR over 2-step RACH to reduce UL scheduling delay was not concluded in previous meetings.
Agreements via email - from offline 107:
1. At least the following methods to enhance UL scheduling are further studied in NTN: configured grant and BSR over 2-step RACH. (other solutions to enhance UL scheduling are not precluded)

Agreements:
4.    UE in NTN can have both 2-step RACH and configured grant configurations at the same time.

For DRX, there is one left issue on whether running drx-RetransmissionTimerUL for the HARQ process configured with HARQ state B to support blind UL retransmissions where drx-HARQ-RTT-TimerUL is not started. Furthermore, for CFRA, due to the long RTT in NTN, when the UE enters DRX active time should be discussed. 
	Agreements online:
1.	For HARQ state B, FFS to run drx-RetransmissionTimerUL for blind UL retransmission



In LS[2], RAN1 inform RAN2 that a validity duration is defined at least for satellite ephemeris data. We would like to discuss how the validity timer works from RAN2 point of view.
2	Discussion
2.1	Enhancement on UL scheduling to reduce scheduling latency
According to discussion in RAN2#111e regarding to UL scheduling enhancements for NTN, BSR over 2-step RACH need further studied. 
For RRC Connected NTN UE, the UE will trigger a BSR at new data arrival or higher priority LCH data arrival. When there is no UL-SCH resource for new transmission available (or when the data cannot be transmitted on the UL-SCH, e.g., because allowedCG-List disallows it in LCP) and if the PUCCH SR resource is configured for LCH who trigger the BSR, the UE will trigger an SR to ask for resources (e.g. for BSR reporting). The legacy SR-BSR procedure which trigger the NW to schedule UL data has a big drawback, as it would take at least 2 Round-trip times from data arriving in the buffer at the UE side until it can be properly scheduled with resources that would fit the data and the required QoS [3].
Observation 1: In the case BSR is triggered while no UL-SCH resource available, the SR-BSR reporting procedure will result in high scheduling latency due to long RTT in NTN.
On the other hand, in the case BSR is triggered while there is no UL-SCH resource available, if the PUCCH SR resource is not configured for LCH that triggered the BSR, the UE will initiate RACH to ask for resources (i.e. trigger RACH with the event “UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available”). 
In the RACH procedure, if both 2-step and 4-step RACH are configured, whether to perform 2-step RA or 4-step RA depends on RSPR threshold (msgA-RSRP-Threshold). The UE can only perform 2-step RA if it’s RSRP above the threshold, otherwise UE perform 4-step RACH.
Observation 2: In the case BSR is triggered while no UL-SCH resource available, if PUCCH SR resource is NOT configured for LCH that triggered the BSR, UE may trigger 2-step RACH or 4-step RACH for BSR reporting.
If 2-step RACH is triggered, the BSR can be sent by MsgA PUSCH if the TBS is large enough to accommodate the BSR MAC CE. Hence the UL scheduling latency can be reduced since the BSR can be reported to network in the first step of RACH. 
However, if 4-step RACH is triggered, the earliest occasion where UE can send the BSR is Msg3. Same as SR-BSR procedure, the 4-step RACH would take at least 2 Round-trip times (e.g. 4 messages include preamble, RAR, Msg3, UL grant) from data arriving in the buffer at the UE side until it can be properly scheduled with resources that would fit the data and the required QoS. This means the UL scheduling latency can NOT be reduced but it takes more 4-step RACH resource and causes more RACH collisions than BSR reported by SR-BSR procedure.
Observation 3: If both 2-step and 4-step RACH are configured, the UL scheduling latency may not be reduced even if no PUSCCH SR resource is configured for the LCH that triggered the BSR. However, it takes more 4-step RACH resource and causes more RACH collisions than BSR reported by SR-BSR procedure.
Another possible implementation is that network can configure only 2-step RACH for the UE (e.g. no 4-step RACH type resource configured), so the BSR can always be reported via MsgA PUSCH to save UL scheduling delay. If the UE is in poor RF conditions, the gNB may not detect PUSCH part of MsgA but the gNB can detect the preamble part and then schedule a fallbackRAR to fallback from 2-step RACH to 4-step RACH. In our understanding, network cannot mandate that the UE always performs 2-step RACH, especially for NTN where one cell will cover a huge area, otherwise when the UE is in poor RF conditions it will fall back to 4-step RACH anyway which will cost PUSCH for MsgA in vain. Furthermore, if the UE fallbacks to 4-step RACH, the UL scheduling latency will not be reduced as well.
Observation 4: UE should not be mandated to always perform 2-step RACH for NTN.
According to TS38.300 section 9.2.6, the RACH procedure can be triggered by many events. If 2-step RACH is triggered by existing events, the BSR can be sent by MsgA PUSCH to save UL scheduling latency. But for existing events the UE still needs to select either the 2-step or 4-step RACH type when both are configured. When BSR is triggered while no UL-SCH resource available, to avoid the UE selecting 4-step RACH for BSR reporting, we believe a new event should be considered to trigger a 2-step RACH (instead selection between 2-step and 4-step RACH) to report BSR in order to save the UL scheduling latency.
Proposal 1: Introduce a new event that triggers a 2-step RACH to report the BSR for NTN, in the case BSR is triggered while no UL-SCH resource available.
For the new event, if the 2-step RACH can always be triggered by the BSR, it will have the issue that when UE is in poor RF conditions it will fall back to 4-step RACH anyway, which will cost the PUSCH for MsgA in vain. Therefore, the RSRP threshold (e.g. msgA-RSRP-Threshold) should be used to trigger 2-step RACH for BSR. For UE in poor RF conditions where 2-step RACH is not suitable, instead of using 4-step RACH to report BSR (i.e. behaviour if no SR configured), it is more resource-efficient to use the legacy SR-BSR procedure. Since the PUCCH SR resource can be reserved dedicated for a UE, the new proposal will reduce the 4-step RACH collision probability and improve the BSR reporting successful rate which is quite important for UE in poor RF conditions.   
Proposal 2: The RSRP threshold should be applied to the BSR-directly triggered 2-step RACH. The UE selects 2-step RACH if the UE’s RSRP is above the threshold, otherwise the UE selects legacy SR-BSR procedure.
As confirmed in RAN2-113e meeting, UE in NTN can have both 2-step RACH and configured grant configurations at the same time. It seems a common understanding that configured grant can also be used for BSR reporting. Though BSR over 2-step RACH and Configured Grant may provide short UL scheduling delay than legacy SR-BSR procedure, both of them consume more radio resources (e.g. PUSCH reservation) than PUCCH SR. So, in any scenarios that configured with low latency resource (i.e. CG/2-step RACH with 1 RTT scheduling delay) and high latency resource (i.e. PUCCH SR with 2 RTT scheduling delay), the selection of the resource/mechanism could depend on the QoS requirement of the LCH that triggers the BSR.
· For LCH with delay-tolerant service, the UE selects the configured PUCCH SR resource, because SR-BSR solution is more resource-efficient than the other two options.
· For LCH with time sensitive service, the UE selects the resource results in shortest estimated scheduling delay. 

Proposal 3: If multiple BSR reporting resources are configured, the selection of the resource could be depending on the QoS requirement of the LCH that triggers the BSR. 
· For LCH with delay-tolerant service, the UE selects the configured PUCCH SR resource. 
· For LCH with time sensitive service, the UE selects the resource results in shortest estimated scheduling delay.

2.2	Remaining issues on DRX enhancement
DL HARQ DRX Timer impact
With DRX enabled, RAN2 agreed that the drx-HARQ-RTT-TimerDL is not be started for HARQ process with feedback disabled. According to current specification, the absence of RTT timer expiry means drx-RetransmissionTimerDL will not be started as well. 
In RAN1#105 meeting, enhancing link performance through aggregated transmission (including consecutive repetition) is prioritized to improve the performance, while other potential enhancement such as blind retransmission (i.e. retransmissions scattered in the time domain to have time diversity gain) are also possible. To facilitate network schedule blind retransmissions including the aggregated transmission with repetition, there may have different options on which timer should be used to monitor PDCCH for blind retransmissions. For example,
· Option1: per-UE drx-InactivityTimer 
· Option2: per-HARQ drx-RetransmissionTimerDL 
For Option1, the inactivity timer is typically set longer enough for new transmission of a data burst. In RAN1#106 meeting, there are further discussion on the maximum number of supported aggregation factor (i.e., pdsch-AggregationFactor) for DL PDSCH is [X] and it is FFS on X : X = 8, 16 or 32. To support larger aggregation factor, it requires the larger inactivity timer to enable UE to monitor next PDCCH after consecutive/aggregated PDSCH transmissions. If the enhancement is to support blind retransmission scattered in the time domain, the drx-InactivityTimer  should be extended to cover all possible blind retransmissions scheduled by network, which will increase the UE’s power consumption. Furthermore, drx-InactivityTimer is a per-UE timer, the extension of the timer will happen even if there is only one HARQ process with HARQ feedback disabled. This will drain the UE’s power in vain considering this HARQ may not always has data to be scheduled.
For Option2, RAN2 agreed that even HARQ feedback is disabled, HARQ process is assumed to be configured. This is to allow to use the DRX retransmission timer following the similar way as legacy. As the timer can be set per-HARQ which UE should start the timer based on dedicated HARQ’s blind retransmission requirements instead of any HARQ of the UE, it is helpful to save UE’s power consumption. Furthermore, drx-RetransmissionTimerDL is dedicated to monitor PDCCH for retransmission, it can be set to smaller value than inactivity timer for example trigger separate drx-RetransmissionTimerDL for each of retransmission. 
If the blind retransmissions (scattered in the time domain) is to be supported (e.g. for GEO where the blind retransmission may happen in between the 540ms RTT), Option1 is too costly from UE’s power consumption point of view since the drx-InactivityTimer have to be extended to cover all possible blind retransmissions spanned in time domain. In this case, Option2 is the preferred way-forward to save UE’s power, to keep the network scheduling flexibility.
Observation 5: To support DL blind retransmissions, using drx-InactivityTimer will consume more UE power drx-RetransmissionTimerDL.
Proposal 4: For a DL HARQ process with HARQ feedback disabled, start drx-RetransmissionTimerDL for blind retransmissions.  
Since the DRX RTT timer is not started for DL HARQ process with HARQ feedback disabled, drx-RetransmissionTimerDL will not be started per current specification, RAN2 need to discuss how to trigger the star of the timer. There are two options provided during previous email discussions. E.g. 
· Start drx-RetransmissionTimerDL immediately after the end of the reception of the last PDSCH
· Start drx-RetransmissionTimerDL with offset indicated by NW after the end of the reception of the last PDSCH
In our view, starting the drx-RetransmissionTimerUL with offset indicated by network is beneficial compared with starting immediately after the end of reception of the last PDSCH for blind retransmission, because the UE can sleep in between blind HARQ (re)transmissions in the case network schedule time scattered blind retransmission (e.g. for GEO where the blind retransmission may happen in between the 540ms RTT ). 
Proposal 5: RAN2 to discuss the timer trigger to start drx-RetransmissionTimerDL for HARQ process with feedback disabled, with below two options:
· Option1: start drx-RetransmissionTimerDL at the end of the reception of the last PDSCH
· Option2: start drx-RetransmissionTimerDL with offset indicated by NW after the end of the reception of the last PDSCH

UL HARQ DRX Timer impact
Based on the RAN2#115 agreements, two UL HARQ retransmission states are defined in NTN and  the network may optionally configure an UL HARQ retransmission state per HARQ process, the decision and criteria to configure UL HARQ retransmission state is under network control.
For HARQ state B, RAN2 agreed that not starting HARQ RTT timer which means drx-RetransmissionTimerUL will not be started as well per current specification. To support blind retransmission, companies have different view thus it is FFS to run drx-RetransmissionTimerUL for blind UL retransmission.
	· An UL HARQ retransmission state is configured per HARQ process to support new LCH mapping restriction and proper configuration of drx-HARQ-RTT-TimerUL behaviour
· Alternative naming for HARQ state A/B can be further considered during stage 3, however UE behaviour in each state should be defined in specification.
· RAN2 understanding is that UE behaviour in HARQ state A (i.e. extending the drx-HARQ-RTT-TimerUL by UE-gNB RTT) best supports reception of UL retransmission grant based on UL decoding result. (No RAN2 specification impact)
· RAN2 understanding is that UE behaviour in HARQ state B (i.e. not starting drx-HARQ-RTT-TimerUL) best supports no UL retransmission and/or blind UL retransmission. (No RAN2 specification impact)
· For HARQ state B, FFS to run drx-RetransmissionTimerUL for blind UL retransmission.



For UL blind retransmissions, gNB can schedule uplink HARQ retransmission blindly no matter previous PUSCH transmission can be decoded successfully or not, i.e., the gNB can schedule the retransmission at any time after the initial transmission and before decoding of previous transmission. The UE should correspondingly monitor the PDCCH at right time. Therefore, a similar analysis to that of DL applies to UL, and we preferred to align UL solution with that of DL.
Proposal 6: For a UL HARQ State B where HARQ RTT timer is not started, start drx-RetransmissionTimerUL for blind retransmissions.  
Proposal 7: RAN2 to discuss the timer trigger to start drx-RetransmissionTimerUL for HARQ state B. The solution should be aligned with that of drx-RetransmissionTimerDL timer for HARQ process with feedback disabled.
· Option1: start drx-RetransmissionTimerUL at the end of PUSCH transmission
· Option2: start drx-RetransmissionTimerUL with offset indicated by NW after the end of PUSCH transmission

UE Active time for CFRA
In DRX procedure, the UE is allowed to enter Active time triggered by certain events. As indicated from TS 38.321 section 5.7 below:
	When a DRX cycle is configured, the Active Time includes the time while:
-	drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in clause 5.1.5) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clause 5.1.4).   



When the UE performs CFRA (contention free random access), inactivity timer is not started upon reception of the RAR that completes the CFRA. Thus, the marked sentence above from TS 38.321 indicates the UE to enter Active time and start the monitoring of the PDCCH. That means, the UE will enter Active time and start monitoring the PDCCH immediately after receiving Msg2 (RAR). E.g. UE will enter DRX active time after Point A in Figure1.
[image: ]
Figure1: DRX Active Time trigger in CFRA scenario accruing to 38.321
As show in Figure1, for CFRA, the message sent on PUSCH according to the grant received in the RAR, is seen as an acknowledgment that the UE received the RAR message. In current cellular deployments, the network will typically not schedule the UE before the granted transmission in the RAR message has been received. Given the RTT of current TN deployment is serval ms, it is fine for UE enter Active time and start monitor PDCCH start from Point A. While in NTN, given the RTT is 541ms in GEO and the UE/gNB behaviour is same as legacy, the UE may not receive an UL grant (addressed to C-RNTI) until at least RTT ms has elapsed (Point C), even UE is in DRX active time from Point A. Since UE has to monitor PDCCH after receiving RAR, UE’s power is consumed in vain before the UL grant available after an RTT. To address the issue, the straight-forward way is to add an offset to delay the start of DRX active time for CFRA.
Proposal 8: Offset should be applied to delay the start of the DRX active time for CFRA after UE receiving RAR.
For how the offset is determined, it may be the UE-gNB RTT, which means that it is not possible to make a UL grant between the time the RAR is received by the UE and the RTT expires. This would add additional delay to the UL scheduling. 
However, network may continue schedule the UE with UL grant right after RAR e.g. for the time-critical service  or to reduce the data transmission interruption caused by CFRA. Considering the high reliability to decode RAR successfully, we propose to introduce a network configurable offset to delay the start of the DRX active time for CFRA after UE receiving RAR.
Proposal 9: Introduce a network configurable offset to delay the start of the DRX active time for CFRA after UE receiving RAR, in order to balance UE’s power consumption and scheduling latency.

2.3	Remaining issues on LCP 
In last RAN2 meeting , there are some  progress on LCP with the following agreements:
	· For dynamic grants, each LCH can be optionally mapped to an UL HARQ retransmission state via semi-static RRC configuration. If there is no configuration, the mapping has no effect (legacy behaviour applies).
· No new LCP restrictions are introduced for exisiting UL MAC CEs (if new MAC CEs will be introduced we can revisit this)
· Configuration of UL HARQ retransmission state is semi-static, signalled via RRC, and the decision and criteria to configure UL HARQ retransmission state is under network control.
· If HARQ process has not been configured with an UL HARQ retransmission state, new LCH mapping rule has no effect (i.e. UE applies legacy behaviour).
· The network may consider delay and reliability characteristics of ongoing services when choosing to configure an UL HARQ retransmission state.
· Alternative naming for HARQ state A/B can be further considered during stage 3, however UE behaviour in each state should be defined in specification.



One of the remaining issues on LCP is whether the new LCP is needed for configured grant. For configured grant ,  allowedCG-List is configured to a logical channel, MAC SDUs from the logical channel can only be mapped to the indicated configured grant configuration, so the network can control the allowed CG type and CG to be used for transmission of certain LCHs.  The HARQ ID is determined by the predefined rules, there are possible multiple HARQ processes for one CG. RAN2 has no discussion on the granularity of the retransmission scheme for CG ,e.g. it is per-HARQ or per-CG. If per-CG HARQ retransmission scheme is used, it means one CG should have only one retransmission scheme and allowedCG-List can be reused to do LCP for different retransmission scheme in NTN. It is reasonable since the LCHs with similar QoS can be mapped to the same CG . In addition, in R16 the maximum number of configured grant configurations per BWP(i.e, maxNrofConfiguredGrantConfig-r16) and the maximum number of configured grant configurations per MAC entity (i.e, maxNrofConfiguredGrantConfigMAC-r16) are 12 and 32 respectively, which can also provide enough granularity for different LCHs to be configured with different CG with different retransmission scheme. 

Proposal 10: No new CG-specific LCP restriction is introduced for NTN.
 
2.4	Discussion on Validity Duration for satellite ephemeris information and Common TA related parameters
RAN1 informed RAN2 in LS[2] that RAN1 has agreed to have a validity duration for satellite ephemeris data in RAN1 #106-e. The duration is configured by the network and it indicates the maximum time duration in which the UE can apply the satellite ephemeris without having acquired new satellite ephemeris. In RAN1 #106bis-e meeting the topic was further discussed and it was agreed that a single validity duration for both serving satellite ephemeris and common TA related parameters is defined, at least if both are signalled in the same SIB message. The timer will be started/restarted with configured timer validity duration at the epoch time of the provided information. Finally, following Agreement was reached as well:
	Agreement: 
The UE assumes that it has lost uplink synchronization if new or additional assistance information (i.e. serving satellite ephemeris data or Common TA parameters) is not available within the associated validity duration. 
· FFS: details on how to acquire new or additional assistance information



The ephemeris information and Common TA related information is very important for UE time and frequency synchronization. The accuracy of them will directly impact on the accuracy of the UL synchronization. After the validity time expires, the previously acquired ephemeris/Common TA parameters are considered to be outdated and thus inaccurate due to the UE movement or satellite perturbation. Therefore, if the UE does not acquire new  information before the validity timer expires, the UE shall assume that it has lost uplink synchronization. 
Observation 6: When the validity timer is expired, the UE must not transmit in UL  before achieving new ephemeris information and Common TA parameters.
However, as there is no mechanism that mandates the UE to read the ephemeris (or Common TA) at specific time instants, the gNB is not able to know the exact time of the most recent acquisition of ephemeris (or Common TA) information by the UE and consequently know when the validity timer would expire. The lack of knowledge of the gNB about whether or not the UE is or will be at a certain point in time outside of the validity duration could be problematic for network performance. Consider the gNB scheduling a UE for PUSCH transmission, and the UE does not have valid ephemeris/Common TA information (to calculate UE-specific TA or to perform UL Doppler frequency compensation). Or, correspondingly, consider a UE being scheduled with PDSCH, but which cannot provide HARQ-ACK feedback on the PUCCH because of not having a valid ephemeris/Common TA information (any more); in such case the UL transmission will be dropped.
Proposal 11: There should be a common basic understanding on validity timer status between UE and network. The network must know whether the UE is within the validity duration or whether the validity timer has expired or is about to expire soon at the UE side.
One way to reach a common understanding between UE and network is that  when UE reads a new satellite ephemeris/Common TA data, UE should inform network via UE reporting so that both UE and network reset the validity timer and keep common understanding. However, signalling overhead for UE reporting should be considered. One possible way is that, after UE reads a new satellite ephemeris data and informs network successfully, both the UE and network should assume UE’s UL synchronization is valid. 
Another way to reach a common understanding between UE and network and avoid undesirable situations and the ones mentioned above, it that the UE sends an “alert signal” to the gNB, informing that it will lose synchronization soon, The UE knows its validity timer state combined with the SIB transmission configuration. This “alert signal” will inform the gNB to stop any traffic that causes UL transmissions immediately or with short notice to acknowledge and inform the UE that scheduling will stop. 
Therefore, we recommend that RAN2 discusses on how the UE reports on its validity status to the network to ensure that a common basic understanding can be reached and to avoid that UL scheduled transmissions get lost. 
Proposal 12: RAN2 to discuss how UE reports the validity timer status to network to ensure a common understanding of the validity timer between UE and network.
3	Conclusion
This document has made the following observations:
Observation 1: In the case BSR is triggered while no UL-SCH resource available, the SR-BSR reporting procedure will result in high scheduling latency due to long RTT in NTN.
Observation 2: In the case BSR is triggered while no UL-SCH resource available, if PUCCH SR resource is NOT configured for LCH that triggered the BSR, UE may trigger 2-step RACH or 4-step RACH for BSR reporting.
Observation 3: If both 2-step and 4-step RACH are configured, the UL scheduling latency may not be reduced even if no PUSCCH SR resource is configured for the LCH that triggered the BSR. However, it takes more 4-step RACH resource and causes more RACH collisions than BSR reported by SR-BSR procedure.
Observation 4: UE should not be mandated to always perform 2-step RACH for NTN.
Observation 5: To support DL blind retransmissions, using drx-InactivityTimer will consume more UE power drx-RetransmissionTimerDL.
Observation 6: When the validity timer is expired, the UE must not transmit in UL  before achieving new ephemeris information and Common TA parameters.
And proposed the following:
Proposal 1: Introduce a new event that triggers a 2-step RACH to report the BSR for NTN, in the case BSR is triggered while no UL-SCH resource available.
Proposal 2: The RSRP threshold should be applied to the BSR-directly triggered 2-step RACH. The UE selects 2-step RACH if the UE’s RSRP is above the threshold, otherwise the UE selects legacy SR-BSR procedure.
Proposal 3: If multiple BSR reporting resources are configured, the selection of the resource could be depending on the QoS requirement of the LCH that triggers the BSR. 
· For LCH with delay-tolerant service, the UE selects the configured PUCCH SR resource. 
· For LCH with time sensitive service, the UE selects the resource results in shortest estimated scheduling delay.
Proposal 4: For a DL HARQ process with HARQ feedback disabled, start drx-RetransmissionTimerDL for blind retransmissions.  
Proposal 5: RAN2 to discuss the timer trigger to start drx-RetransmissionTimerDL for HARQ process with feedback disabled, with below two options:
· Option1: start drx-RetransmissionTimerDL at the end of the reception of the last PDSCH
· Option2: start drx-RetransmissionTimerDL with offset indicated by NW after the end of the reception of the last PDSCH
Proposal 6: For a UL HARQ State B where HARQ RTT timer is not started, start drx-RetransmissionTimerUL for blind retransmissions.  
Proposal 7: RAN2 to discuss the timer trigger to start drx-RetransmissionTimerUL for HARQ state B. The solution should be aligned with that of drx-RetransmissionTimerDL timer for HARQ process with feedback disabled.
· Option1: start drx-RetransmissionTimerUL at the end of PUSCH transmission
· Option2: start drx-RetransmissionTimerUL with offset indicated by NW after the end of PUSCH transmission
Proposal 8: Offset should be applied to delay the start of the DRX active time for CFRA after UE receiving RAR.
Proposal 9: Introduce a network configurable offset to delay the start of the DRX active time for CFRA after UE receiving RAR, in order to balance UE’s power consumption and scheduling latency.
Proposal 10: No new CG-specific LCP restriction is introduced for NTN.
Proposal 11: There should be a common basic understanding on validity timer status between UE and network. The network must know whether the UE is within the validity duration or whether the validity timer has expired or is about to expire soon at the UE side.
Proposal 12: RAN2 to discuss how UE reports the validity timer status to network to ensure a common understanding of the validity timer between UE and network.
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