[bookmark: OLE_LINK6][bookmark: OLE_LINK3]3GPP TSG RAN WG1 #108-e																																																		  R1-2201840
e-Meeting, February 21st – March 3rd, 2022

Source:	CMCC
Title:	Discussion on RAN2 LS on NTN-specific SIB
[bookmark: Source]Agenda Item:	5
Document for:	Discussion and Decision
[bookmark: DocumentFor][bookmark: _GoBack]Introduction
[bookmark: _Hlk521259925]RAN2 send an LS on NTN-specific SIB to ask RAN1’s perspective about the following agreement on introducing a new NTN-specific SIB (SIBx) which is scheduled by SIB1 [1]. 
	RAN2 has agreed to introduce a new NTN-specific SIB (SIBx) which is scheduled by SIB1. And at least the following serving cell information will be broadcast by SIBx:

1) Ephemeris;
2) Common TA parameters;
3) Validity duration for UL sync information;
4) t-Service (the timing information on when the serving cell is going to stop serving the area);
5) Cell reference location;
6) Epoch time;
7) K_mac;
8) Cell-specific Koffset;
9) Indication for network enabled/disabled TA report.
Note that, based on RAN2 agreements so far, 4)  can only be broadcast by quasi-earth fixed cells not by earth moving cells, and 5) can be broadcast by quasi-earth fixed cells (FFS for earth moving cells).

RAN2 also agreed that the validity duration for UL sync information applies to the whole SIBx and UE acquires the updated SIBx when the timer expires (FFS if this applies only to RRC_CONNECTED mode or to RRC_IDLE UEs as well).

Since some parameters also have RAN1 impact, RAN2 kindly asks if RAN1 foresees any problem (e.g., due to latency requirement) with the above agreements.


In this contribution, we will discuss and share our views on the issues about the NTN-specific SIB.
Discussion
On “Epoch time” information
In RAN1#107-e meeting, agreements were achieved on the epoch time of assistance information [2]:
	Agreement
· When explicitly provided through SIB, Epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. 
· Otherwise, when indicated in SIB (other than SIB1), epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is implicitly known as the end of the SI window during which the SI message is transmitted.
· When provided through dedicated signaling, epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number.


According to the above agreement from RAN1, if the assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is indicated in SIB (other than SIB1), epoch time of assistance information can be implicitly known as the end of the SI window during which the SI message is transmitted.
Observation 1: From RAN1 perspective, if the assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is indicated in SIB (other than SIB1), epoch time of assistance information can be implicitly known as the end of the SI window during which the SI message is transmitted.
In line with the RAN2’s conclusion that the assistance information (i.e. Serving satellite ephemeris and Common TA parameters) are broadcast by a new NTN-specific SIB (SIBx) which is scheduled by SIB1, the item “Epoch time” seems not needed, since it can be implicitly known as the end of the SI window during which the SI message is transmitted. 
Proposal 1: The item “Epoch time” is not needed to be explicitly broadcasted in the NTN-specific SIB (SIBx).
On system information modification procedure
Furthermore, it can be observed that the update period (e.g., 160ms) and the validity duration (e.g., 5~240s) for the assistance information (i.e. Serving satellite ephemeris and Common TA parameters) in the SIBx are much smaller than SI modification period (e.g., 1~3 hours). To enable quick initial access procedure, the whole SIBx needs to be sent frequently, which means the above serving cell information of SIBx needs to be sent multiple times in one SFN period.
If the validity duration is greater than or equal to one SFN period, according to the definition of the epoch time (it is associated with a SFN or with a SI window), different assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is associated with different time, thus the value in each SIBx should be varying.
According to the current specification, SIB changes will trigger system information modification procedure, then as the assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is varying at least in each SFN period, all UEs need to read new system information frequently, which may contradict the original intention of configuring a larger validity duration for the assistance information. Therefore, the following proposal is proposed.
Proposal 2: Update of information in NTN-specific SIB will not trigger system information modification procedure.
· It is up to RAN2 to determine detailed solutions for updating the NTN-specific SIB. (e.g., Changes of the information in NTN-specific SIB should neither result in system information change notifications nor in a modification of valueTag in SIB1, just like “timeInfoUTC” field acts in SIB9.)
If not supported, all UEs may need to read all system information in every SI window (which may be e.g. every 160 ms) or in each SFN period (10240 ms), which violates the motivation of NTN validity timer design.
On validity duration for UL sync information
From RAN1 perspective, the validity duration for UL sync information is determined by the outdating time of Ephemeris and Common TA parameters. The granularity and value range of Ephemeris and Common TA parameters were carefully designed to achieve a balance between acceptable indication accuracy and longer validity duration.
Observation 2: From RAN1 perspective, the validity duration for UL sync information is determined by the outdating time of Ephemeris and Common TA parameters.
Nevertheless, from RAN2 perspective, the validity duration for UL sync information applies to the whole SIBx, and UE acquires the updated SIBx when the timer expires. Note that different information (such as Ephemeris, Common TA parameters, t-Service, Cell reference location, etc.) may have different outdating time requirement. In order to avoid parameters outdating before UE acquires the updated SIBx, the validity duration should be determined by the shortest outdating time of all parameters broadcast by SIBx.
Observation 3: In order to avoid parameters outdating before UE acquires the updated SIBx, the validity duration should be determined by the shortest outdating time of all parameters broadcast by SIBx.
After checking the potential serving cell information broadcast by SIBx, it is fortunately found that in the case of quasi-earth fixed cells, Ephemeris and Common TA parameters seem to have the shortest outdating time. The validity duration determined by the outdating time of Ephemeris and Common TA parameters can be reused for the whole SIBx.
Observation 4: In the case of considering quasi-earth fixed cells, the validity duration determined by the outdating time of Ephemeris and Common TA parameters can be reused for the whole SIBx.
Regarding the FFS:
· 5) Cell reference location can be broadcast by quasi-earth fixed cells (FFS for earth moving cells)
In the case of earth moving cells, frequent update of cell reference location may be needed. Thus, further discussions on the outdating time of cell reference location indication may be needed. If cell reference location has shorter outdating time than Ephemeris and Common TA parameters, the validity duration for UL sync information applies to the whole SIBx should be determined by the outdating time of cell reference location instead, and the granularity and value range of Ephemeris and Common TA parameters may need to be updated accordingly in line with the new validity duration.
Proposal 3: In the case of considering earth moving cells, further discussions on the outdating time of cell reference location indication are needed.
		Conclusions
In this contribution, we share our views on RAN2 LS on NTN-specific SIB. The observations and proposals are summarized as follows:
Observation 1: From RAN1 perspective, if the assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is indicated in SIB (other than SIB1), epoch time of assistance information can be implicitly known as the end of the SI window during which the SI message is transmitted.
Observation 2: From RAN1 perspective, the validity duration for UL sync information is determined by the outdating time of Ephemeris and Common TA parameters.
Observation 3: In order to avoid parameters outdating before UE acquires the updated SIBx, the validity duration should be determined by the shortest outdating time of all parameters broadcast by SIBx.
Observation 4: In the case of considering quasi-earth fixed cells, the validity duration determined by the outdating time of Ephemeris and Common TA parameters can be reused for the whole SIBx.
Proposal 1: The item “Epoch time” is not needed to be explicitly broadcasted in the NTN-specific SIB (SIBx).
Proposal 2: Update of information in NTN-specific SIB will not trigger system information modification procedure.
· It is up to RAN2 to determine detailed solutions for updating the NTN-specific SIB. (e.g., Changes of the information in NTN-specific SIB should neither result in system information change notifications nor in a modification of valueTag in SIB1, just like “timeInfoUTC” field acts in SIB9.)
Proposal 3: In the case of considering earth moving cells, further discussions on the outdating time of cell reference location indication are needed.
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