
3GPP TSG-RAN WG2 Meeting#105          								R2-1900829
Athens, Greece, 25th February – 1st March 2019 		  	 	  Revision of: R2-1817061
 
Source: 			ZTE Corporation, Sanechips
Title: 	Consideration on TA management in NTN
[bookmark: Source]Agenda item:		11.6.4.2	
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
At RAN2#104, we had some discussions about tracking area management and reached the following agreements:
Agreements:
1. RAN2 to study solutions for two different type of UE categories 1) with GNSS support, 2) without GNSS support
2. For GEO, the current tracking area management is assumed as a baseline
3. For LEO with moving beams study fixed and moving tracking area solutions 
In this contribution, we share some thoughts on tracking area management in NTN, especially for LEO with moving beams.
2. Discussion
Due to high speed movement of satellite, the serving satellite/beam/cell for an earth stationary UE will be changed every tens of minutes in a LEO network, which may lead to massive tracking area update for UEs in RRC_IDLE if the TA strategy of terrestrial network, i.e. TA is bound with base station, is used in NTN as well. Fig.1 illustrate the update of global beam identifier evolution based on the best Rx signal level of the satellite beam of P1 in Fig.2(a), where 1200km altitude is considered with 16 orbits, 36 satellites per orbit and 16 beams per satellite. The update rate of best beam is proportional to the TAU update rate given TA strategy.
[image: ]
Figure 1. Evolution of update of global beam identifier based on best Rx signal level and TN strategy
Observation1: The TA strategy in terrestrial networks is not efficient in non-terrestrial networks, e.g. LEO, due to massive TAU/RNAU even for earth-stationary UEs.
Proposal 1: For LEO with moving beams, tracking area identity is planned and associated with geographical position, i.e. static on earth.
Two detailed solutions are listed as follows:


Figure 2. An example of updating TAC and PLMN ID in real-time for LEO with moving beam
Alt.1:UE determine the TA based on the information received in SIB1
As shown in Figure 2, the LEO satellite update the broadcast TAC in real time according to the ephemeris and make sure the broadcast TAC is associated with the geographical area covered by the satellite beam. UE derives TAI=PLMN ID +TAC and determines whether to trigger TAU based on the broadcast TAC and PLMN ID when it moves out of the registration area.


Figure 3.TA determination based on the broadcast information in SIB1
Alt.2:UE determine the TA based on the location information maintained on UE side
UE derives the TAC based on its geographical position (the mapping rule between the geographical position and the TAC value is kept both on UE side and network side) and report to network during registration. Network confirms the TAI and provides TAI lists to represent the registration area. UE triggers TAU based on the TAI (PLMN ID plus TAC derived from the geographical position) when it moves out of the registration area.


Figure 4.TA determination based on the TAC derived from UE location and broadcast PLMN ID
[bookmark: _GoBack]A comparison table for Alt.1 and Alt.2 is given as follows:
	Alternatives
	Pros
	Cons

	Alt 1: UE determine the TA based on the information received in SIB1
	Applicable for UE with and without GNSS support.
	The broadcast TAC has to be updated in real-time according to the ephemeris to make sure the broadcast TAC is associated with the geographical area covered by the satellite beam.

	Alt 2: UE determine the TA based on the location information maintained on UE side
	(1) More precise TA information can be provided and some unnecessary paging can be saved.
(2) There is not need to update the TAC in real-time.
	Applicable only for UE with GNSS support.


Since the Alt.2 can only work for UE with GNSS support, we think the Alt.1 should be considered as baseline.
Proposal 2: The UE should be able to determine the TA based on the information received in SIB1. And the TA information should still be included in the SIB1 in NTN for both fixed beam case and moving beam case.
Besides the Alt.1, as the analysis given above, we also see some benefits to allow the determination of TA on UE side based on the available location information, thus we think it can still be studied in the future whether the Alt.2 can be used as a complement of Alt.1 to enable more precise TA management and reduce the load of paging. 
However, since the TA management is part of NAS function and the TA management is processed through NAS signaling, even though the Alt.2 is allowed (i.e. UE is allowed to determine the TA based on the location information maintained on UE side only), the UE will report its calculated TA through NAS signaling as well, and no clear impact can be identified from RAN2’s perspective. Also considering there is on-going discussion in SA2 on the NTN as well, and the TA management has already been identified as one of the key issues need to be addressed for NTN in TR 23.737 [1], we think the discussion on TA management can be left to SA2 and no optimization needs to be discussed in RAN2 unless input is received from SA2.
Observation 2: Since the TA management is part of NAS function, and the TA management has already been identified as one of the key issues need to be addressed for NTN in SA2 (TR 23.737 [2]), in order to avoid parallel discussion, the issue related to TA management can be left to SA2.
Proposal 3: The discussion on TA management can be left to SA2 and no optimization needs to be discussed in RAN2 unless input from SA2 is received.
3. Conclusion and proposals
With the above analysis, we have the following observations and proposals:
Observation1: The TA strategy in terrestrial networks is not efficient in non-terrestrial networks, e.g. LEO, due to massive TAU/RNAU even for earth-stationary UEs.
Proposal 1: For LEO with moving beams, tracking area identity is planned and associated with geographical position, i.e. static on earth.
Proposal 2: The UE should be able to determine the TA based on the information received in SIB1. And the TA information should still be included in the SIB1 in NTN for both fixed beam case and moving beam case.
Observation 2: Since the TA management is part of NAS function, and the TA management has already been identified as one of the key issues need to be addressed for NTN in SA2 (TR 23.737 [2]), in order to avoid parallel discussion, the issue related to TA management can be left to SA2.
Proposal 3: The discussion on TA management can be left to SA2 and no optimization needs to be discussed in RAN2 unless input from SA2 is received.
4. References
[1] TR 23.737 Study on architecture aspects for using satellite access in 5G



oleObject2.bin
�

UE


Access node 
(e.g. a satellite)


GW


AMF


System information from a new cell
(including PLMN ID and TAC)


UE derives the TAI based on the broadcast PLMN ID and TAC and finds it has moves out of the Registration Area


Registration Request
(including Registration type: mobility registration updating, TAI list, UE ID, Security parameters and so on)


Registration Request


Registration Request


Registration Accept
(including TAI list, registration result and so on)


Registration Accept


Registration Accept



image3.emf
UE

Access node 

(e.g. a satellite)

GW AMF

System information from a new cell

(including PLMN ID and TAC)

UE derives the TAI based on the 

broadcast PLMN ID and TAC and finds it 

has moves out of the Registration Area

Registration Request

(including Registration type: mobility 

registration updating, TAI list, UE ID, 

Security parameters and so on)

Registration Request

Registration Request

Registration Accept

(including TAI list, registration result and 

so on)

Registration Accept

Registration Accept


oleObject3.bin
�

UE


Access node 
(e.g. a satellite)


GW


AMF


System information from a new cell
(including PLMN ID)


UE derives the TAC based on the location information maintained on the UE side and gets TAI= PLMN ID + TAC


Registration Request
(including Registration type: mobility registration updating, TAI list, UE ID, Security parameters and so on)


Registration Request


Registration Request


Registration Accept
(including TAI list, registration result and so on)


Registration Accept


Registration Accept



image4.emf
UE

Access node 

(e.g. a satellite)

GW AMF

System information from 

a new cell

(including PLMN ID)

UE derives the TAC based on the location 

information maintained on the UE side 

and gets TAI= PLMN ID + TAC

Registration Request

(including Registration type: mobility 

registration updating, TAI list, UE ID, 

Security parameters and so on)

Registration Request

Registration Request

Registration Accept

(including TAI list, registration result and 

so on)

Registration Accept

Registration Accept


image1.png
6900

6800

6700

6600

6500

6400

6300

=]
€
©

6200

8100 L L L L L
0 500 1000 1500 2000 2500 3000

Time(sec)




oleObject1.bin
�

�


image2.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


