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1. Introduction
For 5GS, SA2 has defined a system architecture that allows for UE NAS and L3 5GC to work through non-3GPP access, i.e in 5GS, NAS can access 5G services through non-3GPP access. As a guidance for CT1 Stage 3 work, the high level protocol aspects and the mobile architecural modelling have thus to be provided in 24.007.
2. Reason for Change
In the past, with every evolution of 3GPP system, CT1 has put into 24.007 a model of the "plumbing" across the sublayers of the mobile. Whilst such models are non-constraining on any design, such modelling assist Stage 3 specification work and gives a view of inter-layering for mobile designers and developers.

With SA2 having introduced the possibilities of NAS accessing 5GS over non-3GPP access, a model of this "pumbling" to support such NAS access through non-3GPP access at Stage 3 is needed.
3. Conclusions

A general protocol architecture model for NAS over non-3GPP access need to be agreed and addede to TR 24.890, eventually to be moved to 24.007.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890, version 1.0.3.
* * * First Change * * * *

6.1
General
This subclause defines the principal architecture of the 5GS NAS layer 3 protocol and its sublayers, including the message format applied by layer 3.

The layer 3 for 5GS services is composed of three sublayers comprising:

-
the 5GS radio resource management (5GRR) functions for NAS over 3GPP access
-
the non-3GPP radio management and non-3GPP radio functions for NAS over non-3GPP access;

-
the 5GS mobility management (5GMM) functions; and

-
the 5GS connection management (5GCM) functions.

The 5GS mobility management (5GMM) sublayer is composed of a functional block for:

-
the 5GS mobility management (5GMM) functions.

The 5GS connection management (5GCM) sublayer is composed of a functional block for:

-
the 5GS session management (5GSM) functions.

Note:
For NAS over non-3GPP access, the non-3GPP radio functions can be supported through functionalities defined in IETF RFC 7296 [26].
* * * Next Change * * * *

6.2
Protocols and peer to peer communication

In the model used in the present document, there are:

1)
for 5GS services:

-
one 5GRR entity in the MS and one 5GRR entity in the network for NAS over 3GPP access;

-
one non-3GPP radio management entity in the MS and one non-3GPP access interworking entity in the N3IWF for the NAS over non-3GPP access;
-
one 5GMM entity in the MS and one 5GMM entity in the network;

-
for each functional block of the 5GCM sublayer as defined in subclause 6.1 which is supported in the MS (in the network), there are, depending on the protocol, one or more entities in the MS (in the network). Two different entities of the same functional block in the MS (in the network) are called parallel entities. The entities of the same functional block in the MS correspond in a one-to-one relation to the entities of the functional block in the network. The corresponding entities are called peer entities.

* * * Next Change * * * *

6.3
Basic groups of functions
Most functions of layer 3 and its sub-layers are described by the service specifications and protocol specifications of the (sub-)layers.

These functions are in the model realized by protocol control entities, see subclause 6.2.

In addition, routing functions are contained in layer 3 which are related to the transport of messages, e.g. multiplexing and splitting. These routing functions are defined in the 5GRR (for NAS over 3GPP access) or non-3GPP radio management (for NAS over non-3GPP access) and 5GMM sub-layers.

1)
They have the task to pass the messages from upper (sub-)layers to lower (sub-)layers.

2)
They also have the task to pass messages provided by lower (sub-)layers to the appropriate (sub-)layer and, if applicable, entity.

The routing functions with task 2 make use of the protocol discriminator (PD) which is part of the message header, or PDU session identity.

A 5GCM sublayer protocol may also define a procedure transaction identity (PTI) as a part of the message header. This is at least the case if there are parallel entities of the same functional block, see subclause 6.2. 

-
The 5GMM-sublayer routing function passes the messages of the 5GCM entities as well as of the 5GMM entities of its own sublayer to the service access point of 5GRR. Furthermore, it multiplexes them in case of parallel transactions.

-
For NAS over 3GPP access, the new radioaccess stratum (NRAS) sublayer routing function distributes the messages to be sent according to their message type and protocol discriminator (PD), to the actual channel configuration, and, if applicable, to further information received from upper sub-layers to the appropriate service access point of layer 2. Paging messages received from the PCH are always routed to 5GMM.

-
For NAS over 3GPP access, the messages provided at the different service access points of layer 2 are distributed by the 5GRR sublayer routing function according to their protocol discriminator (PD). Messages with a PD equal to RR are passed to the 5GRR entity of the own sublayer, all other messages are passed to the 5GMM sublayer at the service access point RR-SAP.

-
For NAS over non-3GPP access, after successful initial registration, IPSec transport mode and GRE will be used to encapsulate and un-encapsulate the NAS messages between the peer entities of the 5GMM sublayers.
Editor's Note: For initial registration, the method of protocol exchanges and encapsulation is FFS.
-
For 5GS services, the routing function of 5GS NAS passes standard L3 messages according to the protocol discriminator (PD) and, if applicable, the PDU session identity towards the 5GMM entity or towards the 5GSM entities of the various 5GS NAS SAP's.
The message (message header or other parts of the message) are neither changed nor removed by the RR routing function or non-3GPP radio management or 5GMM routing function before passing it to the appropriate service access point.

* * * Next Change * * * *

6.4
Protocol architecture
The protocol architecture is visualized for each of the 5GS model:

-
Figure 6.4.1 shows the protocol architecture for a MS supporting 5GS services over 3GPP access.
-
Figure 6.4.2 shows the protocol architecture for a MS supporting 5GS services over non-3GPP access.
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Figure 6.4.1: Protocol architecture of Non Access Stratum supporting MSs, MS‑side (over 3GPP access)
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Figure 6.4.2: Protocol architecture of Non Access Stratum supporting MSs, MS‑side (over non-3GPP access)
Figure 6.4.1 defines three sublayers for 5GS services:

-
the NRAS sublayer provides services to the 5GMM sublayer;

-
the 5GMM sublayer provides services to the entities of the 5GCM sublayer. The 5GMM sublayer further includes one 5GMM entity;

-
the 5GCM sublayer includes 5GSM entities; 

-
the 5GSM entity provides services to the QoS flow control (QFC) entity and uses services of the 5GMM sublayer;

-
the QFC entity hides the concepts of radio resources that can be established/released while an 5GS context is active. If uplink data in the terminal is to be sent, and 5GS radio resources have been released, the QFC will trigger a service request procedure in 5GMM.

Figure 6.4.2 defines three sublayers for 5GS services:

-
the Non-3GPP access stratum sublayer provides services to the 5GMM sublayer;

-
the 5GMM sublayer provides services to the entities of the 5GCM sublayer. The 5GMM sublayer further includes one 5GMM entity;

-
the 5GCM sublayer includes 5GSM entities; 

-
the 5GSM entity provides services to the QoS flow control (QFC) entity and uses services of the 5GMM sublayer;

-
the QFC entity hides the concepts of radio resources that can be established/released while an 5GS context is active. Whenever radio resources are available, IPSec security associations will be established and maintained.
* * * End of Change * * * *
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