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Introduction
RAN2 sent an LS to RAN1 on NTN-specific SIB [1], which informs RAN1 the introduction of a new NTN-specific SIB, as well as the contents of this SIB. 

In this contribution, we provide our view on this NTN-specific SIB. 
Discussion
In RAN2’s LS to RAN1 [1], it is mentioned that a NTN-specific SIB is introduced which includes at least the serving cell information of ephemeris, common TA parameters, validity duration for UL sync information, t-Service (the timing information on when the serving cell is going to stop serving the area), cell reference location, epoch time, , cell-specific , indication for network enabled/disabled TA report.

The “t-Service” field can only be broadcast by quasi-earth fixed cell not by earth moving cells and the “cell reference location” field can be broadcast by quasi-earth fixed cells (FFS for earth moving cells). The validity duration for uplink synchronization information applies to the whole NTN-specific SIB. 

Based on RAN1 agreements, it is possible that UE is not provided by network with a  value, where UE assumes  is equal to 0. In other words, the “” field in the NTN-specific SIB may not always exist. 

Proposal 1: RAN1 to inform RAN2 that the field of  is not always present in the NTN-specific SIB.
· If  is not present in the NTN-specific SIB, it is assumed to be 0. 

It was agreed in RAN1 that in NTN, the network may optionally indicate one or more of the common TA parameters: common TA, common TA drift rate and common TA drift rate variation. In other words, it is possible that not all common TA parameters exist in the NTN-specific SIB. 

It was agreed in RAN1 that UE determines the one-way propagation time  used for  calculation as 



In case some of the common TA parameters are not signaled in the NTN-specific SIB, we can assume they are equal to 0. For example, it is natural to assume the common TA drift rate or common TA drift rate variation to be 0, if they are not signaled in SIB. This reduces the above formula to  to . Hence, we have the following proposal. 

Proposal 2: RAN1 to inform RAN2 that not all the common TA parameters are always present in the NTN-specific SIB. 
· If a common TA parameter is not present in the NTN-specific SIB, this parameter is assumed to be 0. 

In the NTN-specific SIB, ephemeris, common TA parameters, epoch time are used for uplink synchronization, while , cell-specific  are used for timing relationship enhancement. 

The possible validity duration values for uplink synchronization information are {5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 120, 180, 240} seconds. However, these validity duration values may not be appropriate for  and cell-specific . 

Consider the case of LEO satellite with moving speed of 7.8 km/s. After a validity duration of 5 or 240 seconds, the LEO satellite moves 39 km or 1872 km, which implies the RTT between satellite and UE or the RTT between satellite and gateway/gNB changes as large as   or , respectively. Considering the granularity of cell-specific  or  is in milliseconds for FR1, the validity duration for uplink synchronization information is either too long or too short for cell-specific  or . 

In summary, the timing relationship enhancement parameters (i.e., cell-specific  or ) generally have a different validity duration from that for uplink synchronization information (i.e., ephemeris, common TA parameters and epoch time) in NTN-specific SIB. 

Observation 1: The validity duration of timing relationship enhancement parameters (cell-specific  and ) in NTN-specific SIB is generally different from the validity duration of uplink synchronization parameters (ephemeris, common TA parameters and epoch time) in NTN-specific SIB. 

The accuracy requirement for uplink synchronization is much stricter than that for timing relationship enhancement. Considering fast moving satellite, the uplink synchronization parameters generally change in successive NTN-specific SIB transmissions. With this update, the validity duration of uplink synchronization parameters may remain unchanged. This is illustrated in Figure 1, where in successive NTN-specific SIB transmissions, different ephemeris parameters are provided with the constant validity duration.

Observation 2: The values of uplink synchronization parameters (ephemeris, common TA parameters and epoch time) generally change in successive NTN-specific SIB transmissions. 

On the other hand,  and cell-specific  are in the unit of milliseconds for FR1. The values of these timing relationship enhancement parameters generally do not change between successive NTN-specific SIB transmissions. The update of these timing relationship enhancement parameters may occur once in several NTN-specific SIB transmission periods. Subsequently, the ending time of validity duration for timing relationship enhancement parameters in successive NTN-specific SIB transmissions are the same. This implies that the validity duration for timing relationship enhancement parameters in one NTN-specific SIB transmission is different from that in another NTN-specific SIB transmission. This is illustrated in Figure 1, where in successive NTN-specific SIB transmissions, the same cell-specific  value is provided, but with reduced validity durations.  

Observation 3: The validity durations of timing relationship enhancement parameters generally change in successive NTN-specific SIB transmissions. 
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[bookmark: _Ref95139352]Figure 1: Illustration of uplink synchronization parameters and timing relationship enhancement parameters in NTN-specific SIB
Based on the above observations, additional procedure is needed to ensure UE prompt updating with the latest timing relationship enhancement parameters.

In one approach, NTN-specific SIB additionally indicates the validity duration of timing relationship enhancement parameters, besides the validity duration of uplink synchronization parameters. The validity duration in an earlier NTN-specific SIB is generally larger than the validity duration in a later NTN-specific SIB, unless at the time when the timing relationship enhancement parameters are updated. 

In another approach, NTN-specific SIB does not additionally indicate the validity duration of timing relationship enhancement parameters. Update of cell-specific or  in NTN-specific SIB affects the value tag and triggers SI modification procedure. The advantage of this approach is the reduction of the NTN-specific SIB overhead. The disadvantage of this approach is that all UEs in RRC idle or inactive state will need to read NTN-specific SIB when cell-specific or  is updated, which may not be necessary and wastes power. 

Proposal 3: For UEs updating the timing relationship enhancement parameters, down select one of the following two alternatives:
· Alt 1: Update of cell-specific or  in NTN-specific SIB affects the value tag and triggers SI modification procedure. 
· Alt 2: Introduce additional validity duration for timing relationship enhancement parameters in NTN-specific SIB. 

Conclusion
In this contribution, we provided our views on NTN-specific SIB. Our proposals and observations are as follows:

Proposal 1: RAN1 to inform RAN2 that the field of  is not always present in the NTN-specific SIB.
· If  is not present in the NTN-specific SIB, it is assumed to be 0. 

Proposal 2: RAN1 to inform RAN2 that not all the common TA parameters are always present in the NTN-specific SIB. 
· If a common TA parameter is not present in the NTN-specific SIB, this parameter is assumed to be 0. 

Observation 1: The validity duration of timing relationship enhancement parameters (cell-specific  and ) in NTN-specific SIB is generally different from the validity duration of uplink synchronization parameters (ephemeris, common TA parameters and epoch time) in NTN-specific SIB. 

Observation 2: The values of uplink synchronization parameters (ephemeris, common TA parameters and epoch time) generally change in successive NTN-specific SIB transmissions. 

Observation 3: The validity durations of timing relationship enhancement parameters generally change in successive NTN-specific SIB transmissions. 

Proposal 3: For UEs updating the timing relationship enhancement parameters, down select one of the following two alternatives:
· Alt 1: Update of cell-specific or  in NTN-specific SIB affects the value tag and triggers SI modification procedure. 
· Alt 2: Introduce additional validity duration for timing relationship enhancement parameters in NTN-specific SIB. 
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