

	
[bookmark: _GoBack]3GPP TSG-WG SA2 Meeting #148E e-meeting  	S2-2108747
Elbonia, November 15 – 19, 2021	(revision of S2-2107619)
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	23.501
	CR
	3323
	rev
	1
	Current version:
	17.2.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	X



	

	Title:	
	Support multiple TACs for satellite access

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	SA2

	
	

	Work item code:
	5GSAT_ARCH
	
	Date:
	2021-11-08

	
	
	
	
	

	Category:
	C
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	This proposal proposes the following descriptions to support multiple TACs:
Proposal 1:  gNB may send multiple TACs to AMF during initial Registration procedure or Service Request procedure when UE is in IDLE. For forbidden area, if one of the multiple TACs is not in forbidden area, the AMF proceeds the NAS procedure. If all of the multiple TACs are in Forbidden Area, the AMF rejects the NAS request. For service area restriction, the AMF proceeds the initial Registration procedure when the AMF receives the multiple TACs. If one of the multiple TACs is in Allowed Area, the AMF proceeds the UE triggered Service Request procedure when UE is in CM-IDLE. If all of the multiple TACs are in Non-Allowed Area, the AMF rejects the Service Request.
Proposal 2:  For NR satellite access, the NG-RAN may broadcast multiple TACs to UE. In this case, the NG-RAN reports the current UE location to AMF when the NG-RAN is aware of accurate UE location. When the AMF receives current UE location from NG-RAN via NG-RAN location reporting as described in clause 5.4.7, the AMF triggers Deregistration procedure as described in clause 4.2.2.3 of TS 23.502 if UE is in Forbidden Area, or the AMF triggers AN Release procedure as described in clause 4.2.6 of TS 23.502 if UE is in Non-Allowed Area.

	
	

	Summary of change:
	See the reason part.

	
	

	Consequences if not approved:
	Multiple TACs cannot be supported for NR satellite access.

	
	

	Clauses affected:
	5.3.4.1.1, 5.3.4.1.2, 5.4.7

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc83301602][bookmark: _Toc20149723][bookmark: _Toc27846514][bookmark: _Toc36187638][bookmark: _Toc45183542][bookmark: _Toc47342384][bookmark: _Toc51769082][bookmark: _Toc75440468]5.3.4	UE Mobility
[bookmark: _Toc83301603]5.3.4.1	Mobility Restrictions
[bookmark: _Toc83301604]5.3.4.1.1	General
Mobility Restrictions restrict mobility handling or service access of a UE. The Mobility Restriction functionality is provided by the UE (only for mobility restriction categories provided to the UE), the radio access network and the core network.
Unless otherwise stated, Mobility Restrictions only apply to 3GPP access and wireline access, they do not apply to other non-3GPP accesses.
The UE and the network shall override Mobility restriction as specified in clause 5.16.4.3 when accessing the network for Emergency Services. For MPS and MCX, service area restriction does not apply, as specified in TS 24.501 [47].
For UE requesting Disaster Roaming service, the UE is only allowed to receive services in the area with Disaster Condition as specified in clause 5.40.4. The other areas shall be considered as forbidden area for the UE registered for Disaster Roaming service.
Service Area restrictions and handling of Forbidden Areas for CM-IDLE state and, for CM-CONNECTED state when in RRC Inactive state are executed by the UE based on information received from the core network. Mobility Restrictions for CM-CONNECTED state when in RRC-Connected state are executed by the radio access network and the core network.
In CM-CONNECTED state, the core network provides Mobility Restrictions to the radio access network within Mobility Restriction List.
Mobility Restrictions consists of RAT restriction, Forbidden Area, Service Area Restrictions, Core Network type restriction and Closed Access Group information as follows:
-	RAT restriction:
	Defines the 3GPP Radio Access Technology(ies), a UE is not allowed to access in a PLMN. In a restricted RAT a UE based on subscription is not permitted access to the network for this PLMN. For CM-CONNECTED state, when radio access network determines target RAT and target PLMN during Handover procedure, it should take per PLMN RAT restriction into consideration. The RAT restriction is enforced in the network, and not provided to the UE.
-	Forbidden Area:
	In a Forbidden Area, the UE, based on subscription, is not permitted to initiate any communication with the network for this PLMN. The UE behaviour in terms of cell selection, RAT selection and PLMN selection depends on the network response that informs the UE of Forbidden Area. A Forbidden Area applies either to 3GPP access or to non-3GPP access.
	Further description on Forbidden Area when using wireline access is available in TS 23.316 [84].
NOTE 1:	If the N3GPP TAI (see clause 5.3.2.3) is forbidden in a PLMN, non-3GPP Access is forbidden altogether in this PLMN.
NOTE 2:	The UE reactions to specific network responses are described in TS 24.501 [47].
	For NR satellite access, if AMF receives multiple TACs from NG-RAN during initial Registration procedure or UE triggered Service Request procedure when UE is in CM-IDLE, the AMF proceeds the NAS procedure if one of the multiple TACs is not in Forbidden Area. If all of the multiple TACs are in Forbidden Area, the AMF rejects the NAS request. When the AMF receives current UE location from NG-RAN via NG-RAN location reporting in clause 5.4.7, the AMF triggers Deregistration procedure as described in clause 4.2.2.3 of TS 23.502 [3] if UE is in Forbidden Area.
-	Service Area Restriction:
	Defines areas in which the UE may or may not initiate communication with the network as follows:
-	Allowed Area:
	In an Allowed Area, the UE is permitted to initiate communication with the network as allowed by the subscription.
-	Non-Allowed Area:
	In a Non-Allowed Area a UE is service area restricted based on subscription. The UE and the network are not allowed to initiate Service Request, or any connection requests for user plane data, control plane data, exception data reporting, or SM signalling (except for PS Data Off status change reporting) to obtain user services that are not related to mobility.
	The UE shall not use the entering of a Non-Allowed Area as a criterion for Cell Reselection, a trigger for PLMN Selection or Domain selection for UE originating sessions or calls. The RRC procedures while the UE is in CM-CONNECTED with RRC Inactive state are unchanged compared to when the UE is in an Allowed Area. The RM procedures are unchanged compared to when the UE is in an Allowed Area. The UE in a Non-Allowed Area shall respond to core network paging or NAS Notification message from non-3GPP access with Service Request and RAN paging. The UE in a Non-Allowed Area may initiate MA PDU Session establishment or activation over a non-3GPP access other than wireline access, but the User Plane resources on the 3GPP access for the MA-PDU shall not be established or activated. The handling of Non-Allowed Area when using wireline access is described in TS 23.316 [84].
NOTE 3:	When the services are restricted in 5GS due to Service Area Restriction, then it is assumed that the services will be also restricted in all RATs/Systems at the same location(s) using appropriate mechanisms available in the other RATs/Systems.
NOTE 4:	Delivery of SOR transparent container, UE policy container, UE parameters update transparent container as defined in TS 24.501 [47], is part of the mobility related service and is allowed in an area with service restriction.
NOTE 5:	For a UE in CM-CONNECTED state then neither control plane data transmission nor, if user plane resources are already established, user plane data transmission are restricted by a non-allowed area.
-	Core Network type restriction:
	Defines whether UE is allowed to connect to 5GC only, EPC only, both 5GC and EPC for this PLMN. The Core Network type restriction when received applies in the PLMN either to both 3GPP and non-3GPP Access Types or to non-3GPP Access Type only.
NOTE 6:	The Core Network type restriction can be used e.g. in network deployments where the E-UTRAN connects to both EPC and 5GC as described in clause 5.17. When the Core Network type restriction applies to non-3GPP Access Type, the UE is restricted from using any connectivity to an N3IWF.
-	Closed Access Group information:
	As defined in clause 5.30.3.
For a given UE, the core network determines the Mobility Restrictions based on UE subscription information, UE location and/or local policy (e.g. if the HPLMN has not deployed 5GC, HPLMN ID of the UE and the operator's policy are used in the VPLMN for determining the Core Network type restriction). The Mobility Restriction may change due to e.g. UE's subscription, location change and local policy. Optionally the Service Area Restrictions or the Non-Allowed Area may in addition be fine-tuned by the PCF e.g. based on UE location, PEI and network policies. Service Area Restrictions may be updated during a Registration procedure or UE Configuration Update procedure.
NOTE 7:	The subscription management ensure that for MPS service subscriber the Mobility Restrictions is not included.
If the network sends Service Area Restrictions to the UE, the network sends only either an Allowed Area, or a Non-Allowed Area, but not both at the same time, to the UE. If the UE has received an Allowed Area from the network, any TA not part of the Allowed Area is considered by the UE as non-allowed. If the UE has received a Non-Allowed Area from the network, any TA not part of the Non-Allowed Area is considered by the UE as allowed. If the UE has not received any Service Area Restrictions, any TA in the PLMN is considered as allowed.
If the UE has overlapping areas between Forbidden Areas, Service Area Restrictions, or any combination of them, the UE shall proceed in the following precedence order:
-	The evaluation of Forbidden Areas shall take precedence over the evaluation of Service Area Restrictions.
The UDM shall provide to the AMF the information defined in TS 23.008 [119] about the subscriber's NR or E-UTRA access restriction set by the operator determined e.g. by subscription scenario and roaming scenario:
-	For NR:
-	NR not allowed as primary access.
-	NR not allowed as secondary access.
-	NR in unlicensed bands not allowed as primary access.
-	NR in unlicensed bands not allowed as secondary access.
-	NR(LEO) satellite access not allowed as primary access.
-	NR(MEO) satellite access not allowed as primary access.
-	NR(GEO) satellite access not allowed as primary access.
-	NR(OTHERSAT) satellite access not allowed as primary access.
Editor's note:	The final decision on whether Dual Connectivity and Carrier Aggregation are supported is in RAN WG2 and RAN WG3. Subsequently SA WG2 will consider whether any system features are needed to support such DC or CA RAN functionality such as mobility restrictions for secondary access.
-	For E-UTRA:
-	E-UTRA not allowed as primary access.
-	E-UTRA not allowed as secondary access.
-	E-UTRA in unlicensed bands not allowed as secondary access.
-	NB-IoT not allowed as primary access.
-	LTE-M not allowed as primary access.
In order to enforce all primary access restrictions, the related access has to be deployed in different Tracking Area Codes and the subscriber shall not be allowed to access the network in TAs using the particular access.
With all secondary access restrictions, the subscriber shall not be allowed to use this access as secondary access.
[bookmark: _Toc83301605]5.3.4.1.2	Management of Service Area Restrictions
This clause describes Service Area Restrictions for 3GPP access. For Service Area Restrictions when using wireline access, see TS 23.316 [84].
A Service Area Restriction may contain one or more (e.g. up to 16) entire Tracking Areas each or the Service Area Restriction may be set as unlimited (i.e. contain all Tracking Areas of the PLMN). The UE's subscription data in the UDM includes a Service Area Restriction which may contain either Allowed or Non-Allowed Areas–specified by using explicit Tracking Area identities and/or other geographical information (e.g. longitude/latitude, zip code, etc). The geographical information used to specify Allowed or Non-Allowed Area is only managed in the network, and the network will map it to a list of TAs before sending Service Area Restriction information to the PCF, NG-RAN and UE.
When the AMF assigns a limited allowed area to the UE, the AMF shall provide the UE with Service Area Restrictions which consist of either Allowed Areas or Non-Allowed Areas. The Allowed Areas included in the Service Area Restrictions can be pre-configured and/or dynamically assigned by the AMF.
The Allowed Area may alternatively be configured as unlimited i.e. it may contain all Tracking Areas of the PLMN. The Registration Area of a UE in the Non-Allowed Area should consist of a set of TAs which belongs to a Non-Allowed Area of the UE. The Registration Area of a UE in the Allowed Area should consist of a set of TAs which belongs to an Allowed Area of the UE. The AMF provides the Service Area Restriction in the form of TA(s), which may be a subset of full list stored in UE's subscription data or provided by the PCF, to the UE during the Registration procedure.
NOTE:	As the finest granularity for Service Area Restrictions are at TA level, subscriptions with limited geographical extent, like subscriptions for Fixed Wireless Access, will be allocated one or a few TAs and will consequently be allowed to access services in a larger area than in e.g. a FWA system.
The limited allowed area may also be limited by the AMF by a maximum allowed number of Tracking Areas, even though this limitation is not sent to the UE. If maximum allowed number of Tracking Areas is used in combination with Allowed Area, the maximum allowed number of Tracking Areas indicates (to the AMF) the maximum number of TAs allowed in limited allowed area inside the Allowed Area. If maximum allowed number of Tracking Areas is used in combination with Non-Allowed Area, the maximum allowed number of Tracking Areas indicates (to the AMF) the maximum number of TAs allowed in limited allowed area outside of the Non-Allowed Area.
The UDM stores the Service Area Restrictions of a UE as part of the UE's subscription data. The PCF in the serving network may (e.g. due to varying conditions such as UE's location, application in use, time and date) further adjust Service Area Restrictions of a UE, either by expanding an Allowed Area or by reducing a Non-Allowed Area or by increasing the maximum allowed number of Tracking Areas. If NWDAF is deployed, the PCF may use analytics (i.e. statistics or predictions) on UE mobility from NWDAF (see TS 23.288 [86]) to adjust Service Area Restrictions. The UDM and the PCF may update the Service Area Restrictions of a UE at any time. For the UE in CM-CONNECTED state the AMF updates the UE and RAN immediately. For UE in CM-IDLE state the AMF may page the UE immediately or store the updated service area restriction and update the UE upon next signalling interaction with the UE, as defined in TS 24.501 [47].
During registration, if the Service Area Restrictions of the UE is not present in the AMF, the AMF fetches from the UDM the Service Area Restrictions of the UE that may be further adjusted by the PCF. The serving AMF shall enforce the Service Area Restrictions of a UE. A limited allowed area given by a maximum allowed number of Tracking Areas, may be dynamically assigned by the AMF adding any not yet visited (by the UE) Tracking Areas to the limited allowed area until the maximum allowed number of Tracking Areas is reached (i.e. the AMF adds new TAs to the limited allowed area until the number of TAs is equal to the maximum allowed number of Tracking Areas). The AMF deletes the list of TAs that have been used up under the maximum allowed number of Tracking Areas quota at every Initial Registration.
For a UE in CM-CONNECTED state the AMF shall indicate the Service Area Restrictions of this UE to the RAN, using a Mobility Restriction List.
The UE shall store the received Service Area Restrictions and, if there is previously stored Service Area Restrictions, replace them with the newly received information. If the Service Area Restrictions include a limited allowed area, the Service Area Restrictions are applicable for the Tracking areas indicated in Service Area Restrictions. If the Service Area Restrictions included an unlimited allowed area, the received Service Area Restrictions are applicable for the registered PLMN and its equivalent PLMN(s) that are available in the Registration Area. The RAN uses the Service Area Restrictions for target cell selection in Xn and N2 based handover.
Upon change of serving AMF due to mobility, the old AMF may provide the new AMF with the Service Area Restrictions of the UE that may be further adjusted by the PCF.
The network may perform paging for a UE to update Service Area Restrictions with Generic UE Configuration Update procedure (see clause 4.2.4 of TS 23.502 [3]).
In the case of roaming, the Service Area Restrictions are transferred from the UDM via the serving AMF to the serving PCF in the visited network. The serving PCF in the visited network may further adjust the Service Area Restrictions.
For NR satellite access, the AMF may receive multiple TACs from NG-RAN during initial Registration procedure or UE triggered Service Request procedure when UE is in IDLE-IDLE. For initial Registration procedure, the AMF proceeds the NAS procedure. For UE triggered Service Request procedure when UE is in CM-IDLE, the AMF proceeds the NAS procedure if one of the multiple TACs is in Allowed Area. If all of the multiple TACs are in Non-Allowed Area, the AMF rejects the NAS request. When the AMF receives current UE location from NG-RAN via NG-RAN location reporting in clause 5.4.7, the AMF triggers AN Release procedure as described in clause 4.2.6 of TS 23.502 [3] if UE is in Non-Allowed Area.
* * * * Second change * * * *
[bookmark: _Toc20149753][bookmark: _Toc27846544][bookmark: _Toc36187668][bookmark: _Toc45183572][bookmark: _Toc47342414][bookmark: _Toc51769112][bookmark: _Toc75440502]5.4.7	NG-RAN location reporting
NG-RAN supports the NG-RAN location reporting for the services that require accurate cell identification (e.g. emergency services, lawful intercept, charging) or for the UE mobility event notification service subscribed to the AMF by other NFs. The NG-RAN location reporting may be used by the AMF when the target UE is in CM-CONNECTED state.
The AMF may request the NG-RAN location reporting with event reporting type (e.g. UE location or UE presence in Area of Interest), reporting mode and its related parameters (e.g. number of reporting).
If the AMF requests UE location, the NG-RAN reports the current UE location (or last known UE location with time stamp if the UE is in RRC Inactive state) based on the requested reporting parameter (e.g. one-time reporting or continuous reporting).
For NR satellite access, the NG-RAN may broadcast multiple TACs to UE. In this case, the NG-RAN reports the current UE location to AMF when the NG-RAN is aware of accurate UE location.
If the AMF requests UE presence in the Area Of Interest, the NG-RAN reports the UE location and the indication (i.e. IN, OUT or UNKNOWN) when the NG-RAN determines the change of UE presence in Area Of Interest.
After N2 based Handover, if the NG-RAN location reporting information is required, the AMF shall re-request the NG-RAN location reporting to the target NG-RAN node. For Xn based Handover, the source NG-RAN shall transfer the requested NG-RAN location reporting information to target NG-RAN node.
The AMF requests the location information of the UE either through independent N2 procedure (i.e. NG-RAN location reporting as specified in clause 4.10 of TS 23.502 [3]), or by including the request in some specific N2 messages as specified in TS 38.413 [34].

* * * * End of changes * * * *


