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Introduction
After the meeting RAN2#111e, RAN2 had made the e-mail discussion for earth fixed and moving beams scenarios [1].

[POST111e][XXX][NTN] Impacts of earth fixed and moving beams (Ericsson)
Scope: Discuss RAN2 impacts of earth fixed and moving beams, both for idle and connected mode, for feeder link switch in both Earth moving and Earth fixed beam and for service link switch in Earth fixed beams case due to satellite switch. No discussion on measurement aspects
Intended outcome: email discussion summary
	Deadline:  Until next meeting

In this contribution, we discuss earth moving beam scenarios under earth fixed tracking area that could accommodate multiple tracking area identities in one cell in NTN.
Discussion
NTN WID specify that earth fixed Tracking area is assumed with earth fixed and moving cells [2]. If TA (Tracking area) is fixed on earth and the earth-fixed beam scenario is applied, the mapping relationship between cell IDs and TAs are considered to be fixed as in NR. Then the current tracking area management can be used as a baseline. For earth moving beams, a situation may arise where one cell serves different TAs simultaneously due to the satellite movement.
Figure 1 shows that one cell can move across one or more tracking areas. 
[image: ]
Fig1. An Earth moving cell scenario in Earth fixed TA 

Observation 1.	For Earth fixed TA for LEO, one cell can be included in one or more tracking areas.
[bookmark: _GoBack]In NR, tracking areas are designed as a group consisting of one or more cells. Each cell is placed in one tracking area. A Tracking Area Identity (TAI) comprises a PLMN ID and a TAC (Tracking Area Code), which is transmitted by SIB1. The List of TAIs allocated by the core network (AMF) is provided to the UE. The TAU procedure is triggered when the UE moves to a TA that is not in the TAI list assigned by the AMF or when the Tacking Area Update (TAU) timer has expired. In NTN, one cell can be placed in one or more tracking area at one time due to the satellite movement. It can be potential challenge to the idle mode in NTN.
[bookmark: _Hlk54313015]One of solutions is to use the existing TAI and cell mapping rules as a baseline. If a Cell#2 broadcasts TAI#1 when it moves cell area from TAI#2 to TAI#1 in figure1, all UE which is served by the Cell#2 will start TAU procedures. A cell is configured with only one TAI even if the area served by the moving beam belongs to one or more TAs. UEs with previous TAI are required to initiate TAU procedures. This causes UEs to perform the initial access procedures at the same, which can burden the network performance. Depending on the network deployment, the degree of signaling overhead could vary. However, this behavior must be repeated each time one satellite moves.
Observation 2.	If a cell is only configured with one TA when the area provided by the moving beam belongs to more than one TA, UEs belonging to a different TA from the cell are required to initiate a TAU.

Another solution is to make it possible to set up multiple TAIs in one cell in order to prevent additional TAUs triggered by the satellite movement. The network updates list of TAIs and broadcast it. For example, if a Cell#2 broadcasts TAI#1 and TAI#2 when it moves cell area from TAI#2 to TAI#1. UEs which belong to the cell will not trigger TAU. Although the SIB1 message needs to be modified, it does not cause additional signaling overhead and the limited impact on the specification is expected.

Proposal 1. For Earth moving beam scenarios in the earth fixed Tracking areas, multiple TAIs can be configured in SIB1.

Conclusion
RAN2 is kindly asked to consider following observations and proposals:

Observation 1.	For Earth fixed TA for LEO, one cell can be included in one or more tracking areas.
Observation 2.	If a cell is only configured with one TA when the area provided by the moving beam belongs to more than one TA, UEs belonging to a different TA from the cell are required to initiate a TAU.

Proposal 1. For Earth moving beam scenarios in the earth fixed Tracking areas, multiple TAIs can be configured in SIB1.
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