SA WG2 Temporary Document

Page 1

SA WG2 Meeting #122bis
S2-176656
21 - 25 August 2017, Sophia Antipolis, France

Source:
Huawei, HiSilicon, KDDI, Sprint, ITRI, HTC, Samsung, LG Electronics, China Unicom
Title:
Clarification on LADN 
Document for:
Approval

Agenda Item:
6.5.3
Work Item / Release:
5GS_Ph1 / Rel-15

Abstract of the contribution: this contribution clarifies that how the AMF retrieves LADN information and how the SMF gets notified whether the UE enters or leaves the LADN SA.
1. Discussion
Issue 1：How the AMF retrieves LADN information 
It is agreed that the AMF will notify UE of the LADN-related information (i.e., DNNs of LADN, and their associating service areas within the RA of UE) in the Registration Accept message [1], if the UE is allowed to access to the LADN. However, the way how the AMF retrieves the LADN information is still open, as described in the following description in [2]: 
“…
For LADNs, the AMF provides to the UE the information about the LADN availability, and the SMF tracks whether the UE is located in the LADN service area (i.e. the area of availability of the LADN).

Editor's note:
How the LADN service area is provided to the AMF is FFS.
…”
Actually, AMF may determine UE’s LADN-related information based on one or the combination of the followings: 
· the local configuration information in AMF (e.g. via OAM), 

· the operator's policy, 

· the UE subscription information. 

For the sake of procedure’s integrity, it is necessary to clarify the issue.
In fact, the way that AMF gets the LADN information shall be in alignment with the characteristic of LADN, and there are two options available:

·  the LADN information is on a per UE basis, which means that for the different UE accessing the same LADN, the LADN SA will be different regardless of other factors (e.g., UE’s RA, AMF coverage), 

·  the LADN information is on a per DN basis, which means that for the different UE accessing the same LADN, the LADN SA will be same regardless of other factors (e.g., UE’s RA, AMF coverage), 

And based on different LADN information granularities, three possible alternatives are listed and discussed as the following table shows: 

Table 1. Possible alternatives for the AMF getting LADN information.

	Solution description
	Advantage
	Disadvantage

	SOLUTION 1:

AMF gets the “Allowed LADNs” (list of DNNs) from UDM, and locally maps the received LADN DNN to LADN service area (Within AMF’s covering range). 
	If the LADN is per DN, it is reasonable to store LADN information in AMF, and such information can be shared by UEs. Duplication is avoided.
	LADN service area cannot be determined on a per UE basis. 

Such pre-configured solution needs the effort of OAM. 

	SOLUTION 2:

AMF gets both of the “Allowed LADNs” and their associating areas from UDM. 
	The LADN service area can be on a per UE basis. 
	If LADN SA is per DN, the LADN SA received from UDM will be same for different UE accessing the same LADN, and it causes duplication. It is complicate to update the LADN service area for OAM 

	SOLUTION 3:

AMF gets the “Allowed LADNs” (list of DNNs) from UDM, and “LADN service area” from PCF. 
	The LADN service area can be on a per UE basis. 
	Similar with SOLUTION 2.


According to the description of LADN, and the common view towards the LADN, it is proposed that the LADN shall be on a per DN basis. Therefore, LADN information is relative static and can be preconfigured in AMF (e.g., via OAM). For solution 1, actually the information provided by UDM is the identities of the LADNs (i.e., DNN), which denote the LADNs permitted to use for a certain UE (i.e., which LADNs can be used for a certain UE). Moreover, the AMF stores the LADN DNN and its associating Service areas (such service area can be the area within the AMF control range), therefore when AMF retrieves the information from UDM, it can map the DNN to the LADN SA (which might be LADN SA that AMF covers), get the tuple (DNN, LADN SA), and provide it to UE in the registration accept message. 

Proposal 1: solution 1 is chosen as the solution of the issue.  
Issue 2：How the SMF gets notified when the UE enters or leaves the LADN SA

In the last meeting, there are some updates about LADN description in TS23.501 clause 5.6.5 and 5.6.11.

“The SMF subscribes to "UE location notification" as described in clause 5.6.11. Based on the UE location information received from AMF, the SMF may decide:
……

When a PDU session is established or modified, or when the user plane path has been changed (e.g. UPF relocation), SMF may determine an area of interest, e.g. based on UPF service area, LADN service area, etc., and subscribe to AMF notifications. When the AMF detects that the UE has moved out of that area, it need notify SMF of the UE's new location.

Editor's note:
The granularity of the area of interest is FFS.

SMF subscribes to "UE mobility event Notification" service provided by AMF. During subscription, SMF provides the area of interest to AMF. The AMF sends UE's new location to SMF when AMF detects that the UE has moved in or out of that area.”

From the above description, it seems that the SMF utilizes “UE mobility event Notification” service with “UE location notification” event to implement subscription to notification of the UE moving in or out of LADN areas. Since the AMF has the knowledge of LADN DNN and LADN service area, it is proposed that SMF provides LADN DNN instead of LADN service area for subscription to notification, in order to avoid duplication of LADN service area transmission for each subscription message for the same LADN.

Propose 2: When UE mobility event notification is used for LADN scenario, the SMF provides LADN DNN, rather than LADN service area, to the AMF for subscription to notification of UE moving in or out of LADN areas.
Issue 3：Correction
In the sub clause 5.3.3.2.2 of TS 23.501, there is a description related to LADN as below:

In the CM-IDLE state, the UE shall, unless otherwise specified in clause 5.3.4.1:

-
if not in MICO mode, respond to paging, if received, by performing a service request procedure (see TS 23.502 [3] clause 4.2.3.2);

-
perform a service request procedure when the UE has uplink signalling or user data to be sent (see TS 23.502 [3] clause 4.2.3.2), if the uplink user data to be sent does not correspond to a PDU session for a LADN and the UE is outside the area of availability of the LADN.
However, the logic of highlighted text is incorrect. It should be substituted by the following description:

-
perform a service request procedure when the UE has uplink signalling or user data to be sent (see TS 23.502 [3] clause 4.2.3.2), if the uplink user data to be sent does not correspond to a PDU session for a LADN, or the uplink user data to be sent corresponds to a PDU session for a LADN and the UE is in the area of availability of the LADN.
Proposal 3: It is proposed to correct the former texts (marked in blue) with the latter one (marked in yellow). 
2.     Proposal
It is proposed to update the related parts in TS23.501 based on the above analyses.
* * * Begin of the 1st Changes * * * 
5.3.3.2.2
CM-IDLE state

A UE in CM-IDLE state is in RM-REGISTERED state and has no NAS signalling connection established with the AMF over N1. The UE performs cell selection, cell reselection and PLMN selection.

There are no AN signalling connection, N2 connection and N3 connections for the UE in the CM-IDLE state.

In the CM-IDLE state, the UE shall, unless otherwise specified in clause 5.3.4.1:

-
Respond to paging by performing a service request procedure (see TS 23.502 [3] clause 4.2.3.2) , unless the UE is in MICO mode (see clause 5.4.1.3) or Mobility Restrictions prevent the UE from responding to paging (see clause 5.3.4.1.1);

-
perform a service request procedure when the UE has uplink signalling or user data to be sent (see TS 23.502 [3] clause 4.2.3.2), if the uplink user data to be sent does not correspond to a PDU session for a LADN or the uplink user data to be sent corresponds to a PDU session for a LADN and the UE is inside the area of availability of the LADN.

-
enter CM-CONNECTED state whenever an AN signalling connection is established between the UE and the AN (entering RRC Connected state over 3GPP access, or at the establishment of the UE-N3IWF connectivity over non-3GPP access). The transmission of an Initial NAS message (Registration Request, Service Request or Deregistration Request) initiates the transition from CM-IDLE to CM-CONNECTED state.

In the CM-IDLE state, the AMF shall:

-
perform a network triggered service request procedure when it has signalling or mobile-terminated data to be sent to this UE, by sending a Paging Request to this UE (see TS 23.502 [3] clause 4.2.3.3), if a UE is not prevented from responding e.g. due to MICO mode or Mobility Restrictions.

-
enter CM-CONNECTED whenever an N2 connection is established for this UE between the AN and the AMF.

Editor's note:
it is FFS whether the AMF notifies the UE location information to the SMF when the UE enters CM-IDLE state, and how DL traffic is handled in case the UE, while in CM-IDLE, moves to the LADN area or outside the LADN area.

The UE and the AMF may optimize the power efficiency and signalling efficiency of the UE when in CM-IDLE state e.g. by activating MICO mode (see clause 5.4.1.3).
* * * Begin of the 2nd Changes * * * 
5.6.5
Support for local area data network

The access to a DN via a PDU session for a LADN (Local Area Data Network) is only available in a specific LADN service area. A LADN service area is a set of Tracking Areas. 5GC shall provide support for the UEs to be made aware of the availability of a LADN based on the UE location.

For LADNs, the AMF provides to the UE the LADN information about the LADN availability, and the AMF tracks and informs the SMF whether the UE is located in the LADN service area (i.e. the area of availability of the LADN).



The LADN Information is configured in the AMF on a per DN basis, i.e. for different UEs accessing the same LADN, the configured LADN service area is the same regardless of other factors (e.g. UE’s Registration Area).
LADN Information provided to the UE by the AMF consists of LADN DNN and LADN service area information available to the UE. The LADN service area information provided to the UE during the registration procedure includes a set of Tracking Areas that belong to the current Registration Area of the UE (i.e. the intersection of the LADN service area and the current Registration Area). The AMF does not create Registration Area based on the availability of LADNs.

NOTE 1:
It is thus possible that the LADN service area information sent by the AMF to the UE contains only a sub-set of the full LADN service area as the LADN service area can contain TA(s) outside of the registration area of the UE
Editor's note:
additional levels of granularity are FFS.
When the UE performs a successful (Re)registration procedure, the AMF may provide to the UE, based on local configuration information about LADN Information (e.g. via OAM), UE location, UE subscription information received from the UDM about LADN DNNs that is subscribed by the UE, or policies provided by PCF, the LADN Information for the LADNs available to the UE in that RA in the (Re)registration response message.

Based on the LADN Information in the UE, the UE may request a PDU session establishment for an available LADN when the UE is located in the LADN service area. The UE should not request a PDU session for a LADN when the UE is located outside the LADN service area, and the SMF shall reject any such requests. The UE shall not trigger Service Request for the establishment of user plane for an LADN when the UE is located out of LADN service area, and the SMF shall reject the establishment of user plane for the LADN PDU session.

The SMF subscribes to "UE location notification" as described in clause 5.6.11. Based on the UE location information received from AMF, the SMF may decide:

-
whether the Network triggered Service request should be triggered for a deactivated LADN PDU session.

-
to release the PDU session, or

-
to release the user plane resources for the PDU session and maintain the PDU session. The network may at any time, based on network policies, release the PDU session. The SMF may also request the UPF to discard downlink data for the PDU sessions and/or not send out Data Notification message to the SMF.
This decision may be influenced by local policies.

After the UE is paged and the UE triggers a service request procedure as described in clause 4.2.3.4 in TS 23.502 [3], if the SMF determines that the UE is out of the service area of the LADN based on the latest UE location received from the AMF, the SMF rejects the establishment of user plane for the LADN PDU session.

NOTE 2:
In this case, the Service request of UE can still be successful regardless whether the establishment of user plane of the LADN PDU session is rejected or not.

Editor's note:
It is FFS how to tell the UE that UP activation has been rejected due to LADN service area restriction
Upon leaving the LADN service area, the UE need not release the LADN PDU session, unless the UE receives an explicit PDU session release request from the network.

The SMF shall not trigger user plane re-establishment for a PDU session corresponding to an LADN if the SMF is aware that the UE is outside the area of availability of the LADN.
When the AMF detects that the UE has returned to the LADN service area, the AMF, based on the SMF subscription to an area of interest corresponding to a LADN, informs the SMF. If the SMF or UPF has pending DL data the SMF performs a Network Triggered Service Request to establish the User Plane(s) for the PDU sessions, otherwise the SMF will inform the UPF to resume sending DL data notifications to the SMF in case of DL data.

In this release, LADNs apply only to 3GPP accesses.
* * * Begin of the 3nd Changes * * * 
5.6.11
UE Location change notification

When a PDU session is established or modified, or when the user plane path has been changed (e.g. UPF relocation), SMF may determine an area of interest, e.g. based on UPF service area, and subscribe to AMF notifications. When the AMF detects that the UE has moved out of that area, it need notify SMF of the UE's new location.

Editor's note:
The granularity of the area of interest is FFS.

SMF subscribes to "UE mobility event Notification" service provided by AMF. During subscription, SMF provides the area of interest to AMF. The AMF sends UE's new location to SMF when AMF detects that the UE has moved in or out of that area. 
In the case of LADN, the SMF only provides the LADN DNN to the AMF to subscribe to notifications when the UE enters or leaves the LADN service area. The AMF notifies the SMF when the AMF detects that the UE has moved in or out of the LADN service area.
The subscription may be maintained during the life of PDU session, regardless of the UP activation state of PDU session (e.g. PDU session activated or not).

Upon reception of new UE location notification from AMF, the SMF determines how to deal with the PDU session, e.g. relocate UPF, release PDU session, release user plane resources for the PDU session, etc.

SMF may determine a new area of interest, and send a new subscription to the AMF with the new area of interest.

SMF unsubscribes to "UE mobility event Notification" service when PDU session is released.

The UE location change notification may also be subscribed by other NF.
* * * End of Changes * * *
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