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1 Introduction
In RAN2 116bis meeting, following agreements about SIB X are attained [1]:

	- A new NTN-specific SIB is introduced (SIBx), scheduled by SIB1

- Introduce the following serving cell information to the corresponding SIBx (scheduled by SIB1):


- Ephemeris;


- common TA parameters;


- validity duration for UL sync information;


- t-Service;


- cell reference location;


- Epoch time.


Also send a LS to RAN1 asking whether some parameters might be sent more frequently

- The ntnUlSyncValidityDuration applies to the whole SIBX. UE acquires the updated SIBX when the timer expires. FFS whether to also include it in the LS to RAN1. FFS if this applies only to Connected mode or to idle mode UE as well


In this contribution, some details about SIB X acquiring are discussed.
2 Discussion
Similar to other SIB, SIB X shall be transmitted in SI window periodically. However, the parameters of ephemeris and common TA parameters shall be updated continuously, and UE considers the SIB X is valid before the ntnUlSyncValidityDuration expires. UE acquires the updated SIB X when the timer expires.
For the connected UE, if UE acquires the updated SIB X after the timer expires, it may not apply uplink transmission in the GAP. In the example of figure 1, UE acquires SIB X1 and considers SIB X1 is valid before T1. If UE does not update SIB X before T1, it has no valid ephemeris information until the T3 in which the updated SIB X is provided. UE could not transmit uplink data and other reference signal between T1 and T3.
In order to avoid this gap, connected UE shall acquire SIBX before the validity timer expiry.
Proposal 1: Connected UE could acquire SIBX before the validity timer expiry.
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 Figure 1: SIB X updating procedure
If UE could acquire the SIB X before the ntnUlSyncValidityDuration timer expiry, it may own two valid SIB X at the same time. The next issue is which SIB X shall be select. In the example of figure 1, UE acquires SIB X1 which expires in T1, then UE acquires SIB X2 in T0, and SIB X2 expires in T2. From T0 to T1, both SIB X1 and SIB X2 are valid. 

Based on the formula below, if SIB X1 is applied, UE’s uplink synchronization is attained by full TA, because the TAC from gNB has been considered in the computation. 
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If SIB X2 is applied, the performance of uplink synchronization may not be good enough without TAC adjustment from gNB. In this case, whether the RA procedure shall be triggered or not shall be discussed further. 
Since SIB X1 and X2 are valid, how to select shall be due to UE implementation.

Proposal 2: If UE acquire the new SIB X before the validity timer expiry, how to select the old SIB X or new SIB X is due to UE implementation.
The next issue is the state of uplink synchronization for applying old SIB X and new SIB X. If old SIB X is applied, UE’s state of uplink synchronization is similar to legacy UE. If new SIB X is applied, the UE maintaining TAC adjustment from gNB is useless, because this adjustment is based on the uplink transmission in which the old SIB X is applied. In this case, UE shall considers its TAT has expired, triggers a RA procedure, and acquires the TA adjustment from gNB again.
Proposal 2a: If old SIB X is selected, UE's uplink synchronization depends on the TAT.
Proposal 2b: If new SIB X is selected, UE considers its TAT has expired.
If UE triggers RA procedure to apply the new SIB X in uplink transmission, the next issue is the boundary from which old SIB X is not used. In figure 2, UE acquires SIB X2 in T0, and decides to apply SIB X2, so it triggers RA procedure in T1, and receives msg4 in T4. 
In this case, the RA procedure is triggered by a new condition: the SIB X acquiring. If UE triggers RA procedure when the uplink data arrives, and transmits uplink data after this RA, some extra delay is introduced. Since the current TAT is still running, the better solution is transmit uplink data based on the old SIB X1.

Observation: A new triggering for RA procedure shall be added: acquiring new SIB X.
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Figure 2: the boundary of applying new SIB X
If this RA fails, UE could revert to SIB X1, otherwise, UE shall abandon the old SIB X1 from T4, and could not revert to SIB X1 after T4.
Proposal 3: If new SIB X is selected, and RA procedure based on new SIB X successes, the old SIB X shall not be reused again.
3 Conclusion

In this contribution we discuss acquiring of SIB X and propose:
Observation: A new triggering for RA procedure shall be added: acquiring new SIB X.
Proposal 1: Connected UE could acquire SIBX before the validity timer expiry.
Proposal 2: If UE acquire the new SIB X before the validity timer expiry, how to select the old SIB X or new SIB X is due to UE implementation.
Proposal 2a: If old SIB X is selected, UE's uplink synchronization depends on the TAT.
Proposal 2b: If new SIB X is selected, UE considers its TAT has expired.
Proposal 3: If new SIB X is selected, and RA procedure based on new SIB X successes, the old SIB X shall not be reused again.
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