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1 Discussion

The PCF (and possibly the AF above the PCF, such as the P-CSCF) need to know 

· at the time of a PDU session creation / modification / release: the User location Information and the Access Type (3GPP/Non 3GPP). This is NPLI
· at the time of the PDU session creation : the PEI (Permanent Equipment Identifier) as defined in 23.501 [2] clause 5.9.3

In order to support NPLI (for IMS) and for legal requirement in some countries:

· (data retention) ULI is needed for storage in (SMF) CDR at the creation / deletion of connectivity-PDU session)  for an UE. Thus the SMF needs ULI / Access Type at the set-up / release of a PDU session

· (IMS data retention) ULI is needed for storage in (SMF and P-CSCF) CDR at the creation / deletion of a QoS flow (at the set-up / release of an IMS call). Thus the SMF needs ULI / Access Type at the set-up / release of a QoS flow

· ULI for IMS is just needed at the creation / modification / removal of QoS flows upon request of the P-CSCF so the need is different from regular exposure 
EXTRACT FROM 23.402

4.5.7.2

IMS Emergency Session Support over WLAN access to EPC

As part of these procedures, the UE local IP address and optionally UDP or TCP source port number (if NAT is detected) are reported from ePDG to the PDN GW. When Access Network Information reporting has been set by the PCRF, the UE local IP address and optionally UDP or TCP source port number (if NAT is detected) is reported to the PCRF.

NOTE:
The UE local IP address is used by the UE for sending all IKEv2 [9] messages and as the source address on the outer header of the IPsec tunnel to the ePDG.

2
Proposal

It is proposed to adopt the following in TS 23.501. 

* * * * First Change * * * *
5.6.2
Interaction between AMF and SMF

The AMF and SMF are separate Network Functions.

N1 related interaction is as follows:

-
A single N1 NAS connection is used for each access to which the UE is connected.

-
A single N1 NAS connection is used for both Registration Management and Connection Management (RM/CM) and for SM-related messages and procedures for a UE. The single N1 termination point is located in AMF. The AMF forwards SM related NAS information to the SMF. Further SM NAS exchanges (e.g. SM NAS message responses) for N1 NAS signalling received by the AMF over an access (e.g. 3GPP access or non-3GPP access) are transported over the same access.

-
When an UE is served by a single AMF while the UE is connected over multiple (3GPP/Non 3GPP) accesses, there is a N1 NAS connection per access. In that case the serving PLMN ensures that for N1 NAS signalling received by the AMF over an access (e.g. 3GPP access or non-3GPP access) further SM NAS exchanges (e.g. SM NAS message responses) are transported over the same access.

-
AMF handles the Registration Management and Connection Management part of NAS signalling exchanged with the UE. SMF handles the Session management part of NAS signalling exchanged with the UE.

-
RM/CM NAS messages and SM NAS messages and the corresponding procedures are decoupled, so that the NAS routing capabilities inside AMF can easily know if one NAS message should be routed to a SMF, or locally processed in the AMF. It is possible to transmit an SM NAS message together with an RM/CM NAS message.

-
The UE may request registration and PDU session establishment at the same time. Otherwise, the UE shall only initiate PDU session establishment in RM-REGISTERED state.

NOTE:
Whether this implies encapsulating the SM NAS message in an RM/CM NAS message or not is FFS and should be defined at stage 3.

-
The AMF shall suspend the SM procedures and the other NAS procedures during the Registration procedure until the AMF has determined whether to accept the Registration Request.

-
AMF can decide whether to accept the RM/CM part of a NAS request without being aware of the possibly combined SM part of the same NAS signalling contents.

-
When a SMF has been selected to serve a specific PDU session, AMF has to ensure that all NAS signalling related with this PDU session is handled by the same SMF instance.

-
The AMF reports the reachability of the UE based on a subscription from the SMF, including:

-
the UE location with respect to the area of interest indicated by the SMF (e.g. the LADN service area).

-
The SMF indicates to AMF when a PDU session has been released.

-
Upon successful PDU session establishment, AMF stores the identification of serving SMF of UE and SMF stores the identification of serving AMF of UE.

Editor's note:
This text may have to be revisited when further progress has been made on the non stickyness topic.

N2 related interaction is as follows:

-
N2 signalling related with UE is terminated in the AMF i.e. there is a unique N2 termination for a given UE regardless of the number of PDU sessions (possibly zero) of a UE.

-
Some N2 signalling (such as Handover related signalling) may require the action of both AMF and SMF. In such case, the AMF is responsible to ensure the coordination between AMF and SMF.

N3 related interaction is as follows:

-
In case of UE having multiple established PDU sessions using multiple UPFs, the SMF supports the independent activation of UE-CN user plane connection per PDU session.

N4 related interaction is as follows:

-
The SMF(s) supports the end-to-end control functions on PDU sessions (including any N4 interface to control the UPF(s)).

-
When it is made aware by the UPF that some DL data has arrived for a UE without downlink N3 tunnel information, the SMF interacts with the AMF to initiate Network Triggered Service Request procedure. In this case, if unless the SMF is aware that the UE is or if the UE is reachable only for regulatory prioritized service and the PDU session is not for regulatory prioritized service, then the SMF shall not inform DL data notification to the AMF

Editor's note:
Precise details of the interaction for paging depend on the definition of paging mechanisms for the NextGen system. Interaction with power saving states is also FFS.

In order to support charging data collection and to fulfill regulatory requirement (in order to provide NPLI - Network Provided Location Information- as defined in TS 23.228 [15])  related with with the set-up, modification and release of IMS Voice calls or with SMS transfer  the following applies 

At the time of the establishment of a PDU session, the AMF provides the SMF with the PEI of the UE if the PEI is available at the AMF. 

When it forwards UL NAS or N2 signalling to a peer NF (e.g. to SMF or to SMSF) or during the activation of  the user Plane of a PDU session, the AMF provides any User Location Information it has received from the 5G AN as well as the access type  (3GPP – Non 3GPP) of the AN over which it has received the UL NAS or N2 signalling. The AMF provides also the corresponding UE Time Zone.
The User Location Information, the the access type  and the UE Time Zone may be further exposed by SMF. The PCF  may get this information  in order to provide NPLI to applications (such as IMS) that have requested it.
The  User Location Information may correspond to 

· in case of a 5G-RAN: a Cell-Id 

· in case of a N3IWF: an UE local IP address (used to reach the N3IWF) and optionally UDP or TCP source port number (if NAT is detected). 

* * * * End of Changes * * * *
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