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1. Introduction
During e-mail discussion [106#74][NTN] Cell Selection & reselection issues [1], the frequent SI update in LEO satellite case and frequent SIB1 reading have been mentioned.
In this contribution, we share some understanding about the content of the system information (including SIB1 and other SI) in NTN and analyze whether there will be more frequent SI update or SIB1 reading in NTN compared to that in TN.
2. Discussion
The system information in NR can be divided into MIB/SIB1 and other SI. MIB contains cell barred status information and essential physical layer information of the cell required to receive further system information. The cell barred status information can be reused in both in LEO and GEO cell while the essential physical information requires input from RAN1.
Observation 1: The cell barred status information in MIB can be reused in both in LEO and GEO cell while the essential physical information requires input from RAN1.
The SIB1 content in NR R15 has been summarized in the following table. 
	SIB1 content in NR R15

	cellSelectionInfo
	Parameters for cell selection related to the serving cell.

	cellAccessRelatedInfo
	(1) cellReservedForOtherUse: Indicates whether the cell is reserved
cellReservedForOtherUse             ENUMERATED {true}  OPTIONAL,            -- Need R
(2) PLMN-IdentityInfoList
PLMN-IdentityInfoList ::=               SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=                   SEQUENCE {
    plmn-IdentityList                       SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity,
    trackingAreaCode                        TrackingAreaCode                                            OPTIONAL,       -- Need R
    ranac                                   RAN-AreaCode                                                OPTIONAL,       -- Need R
    cellIdentity                            CellIdentity,
    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},
    ...
}

	si-SchedulingInfo
	Information needed for acquisition of SI messages.

	servingCellConfigCommon
	Configure cell specific parameters of a UE's serving cell.

	uac-BarringInfo
	Barring configuration for unified access control.

	ue-TimersAndConstants
	Timer and constant values to be used by the UE.

	ims-EmergencySupport/eCallOverIMS-Support/useFullResumeID
	ims-EmergencySupport: Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode.

	
	eCallOverIMS-Support: The field is not used in this version of the specification

	
	useFullResumeID:Indicates which resume identifier and Resume request message should be used: fullI-RNTI or shortI-RNTI.


For GEO system, since the satellite and the cells are relatively statistic to earth, most of the existing IEs can be reused. Maybe the value range of the RSRP/RSRQ thresholds configured in cellSelectionInfo will be different from that in NR cells due to the different link budget while the exact RSRP/RSRQ value range should be decided by RAN4 in stage 3. Some parameters related to inactive state (e.g. useFullResumeID and ranac) are OPTIONAL in NR R15, thus no changes are required no matter inactive state is supported in NTN or not. 
While for LEO system, the TAC in SIB1 will be updated in real time if the the following TA management mechanism is applied, causing frequent SIB1 reading in the UE side.


Figure 7.3.1.3.1-1. An example of updating TAC and PLMN ID in real-time for scenario C2 and D2
As shown in Figure 7.3.1.3.1-1, network update the broadcast TAC in real time according to the ephemeris and confirm the broadcast TAC is associated with the geographical area covered by the satellite beam. UE listens to TAI = PLMN ID + TAC and determines to trigger registration area update procedure based on the broadcast TAC and PLMN ID when it moves out of the registration area.
Observation 2: LEO cell update the broadcast TAC associated with the geographical area in real time according to the ephemeris will cause frequent SIB1 reading in UE side.
Another TA management solution as mentioned in [2] can be applied to avoid frequent TAC update in SIB1 by dividing the earth into a lot of girds and mapping each grid to a certain TAC. UE derives the TAC based on the location information and the mapping rule between the geographical area and TAC and forms the TAI based on the TAC derived from UE side and the broadcast PLMN ID. If UE detects entering a tracking area that is not in the list of tracking areas that the UE previously registered to, a mobility registration update procedure will be triggered. The TAC derived from UE side instead of the broadcast TAC is used in determination on whether to trigger a Registration update procedure. The broadcast TAC is no longer useful in TA management thus there is no need to update it in real time. Additional SIB1 update caused by fixed TA mechanism can then be avoided.
Proposal 1: The earth is divided into a lot of girds and each grid is mapped to a certain TAC. UE derives the TAC based on the location information and the mapping rule between the geographical area and TAC and forms the TAI based on the TAC derived from UE side and the broadcast PLMN ID to determine whether to trigger a Registration update procedure.
	Other SI content in NR R15

	SIB2
	Cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection

	SIB3
	Intra-frequency cell reselection information

	SIB4
	Inter-frequency cell reselection information

	SIB5
	Inter-RAT cell reselection information

	SIB6/SIB7
	ETWS primary and secondary notification

	SIB8
	CMAS notification

	SIB9
	Information related to GPS time and Coordinated Universal Time (UTC).


The ETWS/CMAS notification and the GPS or UTC time information in SIB7-SIB9 will be the same in NTN for both GEO and LEO. The cell re-selection information in SIB2-SIB5 is worth analyzing as the neighbor cell lists are included.
Observation 3: The ETWS/CMAS notification and the GPS or UTC time information in SIB7-SIB9 can be reused in NTN for both GEO and LEO.
For GEO cells and fixed cells in LEO, the cells are relatively static to the earth. Thus, the neighbor cell relation in GEO and LEO fixed cells will be quite similar as that in TN and the SIB2-SIB5 will not be updated more frequently in NTN. Maybe the value range of RSRP/RSRQ thresholds will be different from that in NR cells due to the different link budget, which requires RAN4 input in stage 3.
Observation 4: The cell re-selection information in SIB2-SIB5 can be in NTN for both GEO cells and fixed cells in LEO and the SIB2-SIB5 will not be updated frequently.
For moving cells in LEO, since all the cells are moving with the satellite, the neighbor cell relationship between two moving LEO cells is relatively static. However, the neighbor cell relationship between a LEO moving cell and a TN cell/GEO cell/LEO fix cell will be changing along with the LEO satellite movement as shown in the following figure 1. 


Figure 1. Neighbor cell relation between a LEO moving cell and TN cells/GEO cells
However, whether the SI will be updated frequently also depends on the network deployment. For some remote area where only GEO cell and moving LEO cells are deployed, the SI update will not happen frequently as the neighbor cell relationship between two moving LEO cells is relatively static and it takes some time for a LEO moving cell to move close to a new GEO cell due to the large cell size. For some area where both the TN cells and moving LEO cells are deployed, UE can simply re-select to the TN cell if available. From network side, it can be left to implementation whether to update the neighbor TN cell information in real-time, for example, LEO moving cell can choose to only broadcast the re-selection information for neighbor LEO cells to avoid frequent SI update and then redirect UE to a neighbor TN cell after finish data transmission.
Observation 5: Frequent SI update for LEO moving cells can be avoided by network deployment or implementation in system information broadcasting.
3. Conclusion and proposals
With the above analysis, we have the following observation and proposals:
Observation 1: The cell barred status information in MIB can be reused in both in LEO and GEO cell while the essential physical information requires input from RAN1.
Observation 2: LEO cell update the broadcast TAC associated with the geographical area in real time according to the ephemeris will cause frequent SIB1 reading in UE side.
Proposal 1: The earth is divided into a lot of girds and each grid is mapped to a certain TAC. UE derives the TAC based on the location information and the mapping rule between the geographical area and TAC and forms the TAI based on the TAC derived from UE side and the broadcast PLMN ID to determine whether to trigger a Registration update procedure.
Observation 3: The ETWS/CMAS notification and the GPS or UTC time information in SIB7-SIB9 can be reused in NTN for both GEO and LEO.
Observation 4: The cell re-selection information in SIB2-SIB5 can be in NTN for both GEO cells and fixed cells in LEO and the SIB2-SIB5 will not be updated frequently.
Observation 5: Frequent SI update for LEO moving cells can be avoided by network deployment or implementation in system information broadcasting.
4. Reference
[1] R2-19xxxxx, Report on email discussion [106#74][NTN] Cell Selection & reselection issues, LG
[2] [bookmark: _GoBack]R2-1909263, Further consideration on tracking area management in NTN, ZTE



oleObject1.bin
�

文本框及其关联的大括号的高度将随文本的增减而增减。拖动侧边手柄之一可更改注释的宽度。�

�


image2.emf
GEO cell #G-2

GEO cell #G-1

LEO moving cell#L-1

TN cell#T-1 TN cell#T-2 TN cell#T-3

TN cell#T-4 TN cell#T-5

TN cell#T-6 TN cell#T-7

Moving direction of the LEO moving cell


oleObject2.bin
�

GEO cell #G-1


LEO moving cell#L-1


TN cell#T-1


TN cell#T-2


GEO cell #G-2


TN cell#T-3


TN cell#T-4


TN cell#T-5


TN cell#T-6


TN cell#T-7


Moving direction of the LEO moving cell



image1.emf
Satellite #1

10:00:00

f

o

o

r

p

r

i

n

t

Satellite #1 10:15:00

Satellite #1

10:30:00

PLMN ID #1

TAC #2

PLMN ID #1

TAC #1

PLMN ID #1

TAC #3

geographical area #2

g

e

o

g

r

a

p

h

i

c

a

l

 

a

r

e

a

 

#

1 g

e

o

g

r

a

p

h

i

c

a

l

 

a

r

e

a

 

#

3


