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1
Discussion

1. General
In Clause 5.6.2: Interaction between AMF and SMF, there are some generic description about N1 and N2 interfaces. They are listed below:
· 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)
· The single N1 termination point is located in AMF.
· 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.
· AMF handles the Registration Management and Connection Management part of NAS signalling exchanged with the UE.
· 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.
· 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.
· 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.
· 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.
Proposal: Move generic description related to N2 to Clause 8.2.1; Move generic description related to N1 to Clause 8.2.2
2
Proposal

The following changes are proposed to TS 23.501 (V0.5.0).
******************* Start of Change # 1 ************************

5.6.2
SM Interaction with SMF

The AMF and SMF are separate Network Functions.

N1 related SM interaction with SMF is as follows:


-
A single N1 NAS connection is used for SM-related messages and procedures for a UE. The AMF forwards SM related NAS information to the SMF.  SMF handles the Session management part of NAS signalling exchanged with the UE.
-
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.

-

-

-
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.


-

-
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.
N11 related SM interaction with SMF is as follows:
-
A single N11 session between the AMF and SMF is per PDU session
-
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 SM interaction with SMF is as follows:


-
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 SM interaction with SMF 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 SM interaction with SMF 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 the SMF is aware that the UE is unreachable 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.

******************* End of Change # 1 *************************
******************* Start of Change # 2 ************************
8.2.1
Control Plane protocol stacks between the AN and the 5G Core: N2

8.2.1.1
General

Editor's note:
N2 maps to NG-C as defined by RAN groups in TS 38.413 [34].
Following procedures are defined over N2:

-
Procedures related with N2 Interface Management and that are not related to an individual UE, such as for Configuration or Reset of the N2 interface. These procedures are intended to be applicable to any access but may correspond to messages that carry some information only on some access (such as information on the default Paging DRX used only for 3GPP access).

-
Procedures related with an individual UE:

-
Procedures related with NAS Transport. These procedures are intended to be applicable to any access but may correspond to messages that for UL NAS transport carry some access dependent information such as User Location Information ( e.g. Cell-Id over 3GPP access or other kind of User Location Information  for Untrusted Non 3GPP access).
-
Procedures related with UE context management. These procedures are intended to be applicable to any access. The corresponding messages may carry:

-
some information only on some access (such as Handover Restriction List used only for 3GPP access).

-
some information (related e.g. with N3 addressing and with QoS requirements) that is to be transparently forwarded by AMF between the (R)AN and the SMF.
.-
Procedures related with resources for PDU sessions. These procedures are intended to be applicable to any access. They may correspond to messages that carry information (related e.g. with N3 addressing and with QoS requirements) that is to be transparently forwarded by AMF between the (R)AN and the SMF.

-
Procedures related with Hand-Over management. These procedures are intended for 3GPP access only.

The Control Plane interface between the AN and the 5G Core supports:

-
The connection of multiple different kinds of AN (e.g. 3GPP RAN, N3IWF for Un-trusted access to 5GC) to the 5CG via an unique Control Plane protocol: A single NGAP protocol is used for both the 3GPP access and non-3GPP access.
-
There is a unique N2 termination point per access in AMF for a given UE regardless of the number (possibly zero) of NAS sessions (e.g., PDU Session) of a UE.
-
The decoupling between AMF and other functions such as SMF that may need to control the services supported by AN(s) (e.g. control of the UP resources in the AN for a PDU session).
-
For this purpose, NGAP may support a subset of messages and information that the AMF is just responsible to relay between AN and the SMF. This subset of NGAP is called NGAP-SM for the SMF. The information can be referred as N2 SM information in this specification.
******************* End of Change # 2 *************************
******************* Start of Change # 3 ************************
8.2.2

Control Plane protocol stacks between the UE and the 5GC
8.2.2.1
General

The NAS protocol on N1 comprises a NAS-MM and a NAS-SM components. 

There are multiple cases of protocols between the UE and a core network function (excluding the AMF) that need to be transported over N1. Such cases include:
· Session Management Signalling

· SMS

Editor’s note: It is FFS if other protocols (e.g. LCS) are defined in this Release.
RM/CM NAS messages and other types of NAS messages, as well as the corresponding procedures are decoupled, the NAS-MM supports generic capabilities:
-
NAS procedures that terminate at the AMF. This includes:

-
Handles Registration Management and Connection Management state machines and procedures, including NAS transport; the AMF supports following capabilities: 
-
Decide whether to accept the RM/CM part of NAS signalling without being aware of the possibly combined other NAS part (e.g., SM) in the same NAS signalling contents during the RM/CM procedures;
-
Suspend the other NAS procedures (e.g., SM procedures) until the AMF makes a decision on RM/CM part during the RM/CM procedures;
-
Know if one NAS message should be routed to another NF (e.g., SMF), or locally processed with the NAS routing capabilities inside during the RM/CM procedures; 
-
Provide a secure NAS connection (integrity protection, ciphering) between the UE and the AMF, including for the transport of payload;
-
Provide access control if it applies;
-
NAS transport of different types of payload or messages that do not terminate at the AMF, e.g. NAS-SM, SMS, between the UE and the AMF. This includes:
-
Information about the Payload type;

-
Additional Information for forwarding purposes

-
The Payload (e.g. the SM message in case of SM signalling);

Editor’s note: It is up to CT1 to decide whether the same NAS messages are used for transporting SM signalling, SMS, other services, or different NAS messages are needed.

· It is possible to transmit the other type of NAS message (e.g., NAS SM) together with an RM/CM NAS message.
NOTE:
Whether this implies encapsulating the other type of NAS message in an RM/CM NAS message or not is FFS and should be defined at stage 3.
-
There is a Single NAS protocol that applies on both 3GPP and non-3GPP 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. The single NAS connection is used for both Registration Management and Connection Management (RM/CM).
Security of the NAS messages is provided based on the security context established between the UE and the AMF.

Figure 8.2.2.1-1 depicts NAS transport of SM signalling and SMS as example.
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Figure 8.2.2.1-1 Example of NAS transport for SM, SMS and other services
******************* End of Change # 3 *************************
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