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Abstract of the contribution: This contribution proposed to update Control Plane protocol stacks with resolving some Editor’s Notes.
1.	Discussion
1) NG-AP-SM needed?
In the current TS 23.501, “NG-AP-SM” is defined in clause 8 as follows:
The Control Plane interface between the AN and the 5G Core supports:
(…)
-	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.
However, this "NG-AP-SM" is not required to be specified in SA2 specification.
a. Alignment with the current NG-AP protocol design in RAN3
As a protocol, NG-AP is mainly about the protocol between the (R)AN and 5GC, especially the AMF. Current stage 3 design of the NG-AP is solely considering the AMF as an endpoint of 5GC. In TS 38.413 (NG-AP), all the PDU session related procedures are specified between the gNB and the AMF. Moreover, while some messages are defined specific to convey SM-related information (e.g. N2 PDU session resource procedures), some messages are defined to convey both SM related and MM/RM related information (e.g. Initial context setup). So, although some “information” can be SM specific, it is not possible to define “some messages” as “NG-AP-SM” messages. 
b. Current SA2 agreements on the handling of N2 SM information
While the purpose of this layer is for decoupling of AMF and SMF, it seems not necessary to introduce new layer or messages for this purpose. For example, current procedures only refer “N2 SM information” between the AN and the SMF in TS 23.502. Even though it is a kind of Information Element in N11 and N2, it is okay if the AMF does not refer or manipulate the information, but just relay the field to the other protocol message.
c. Mixture of two interfaces, N2 and N11.
There are two interfaces between the AN and the SMF: N2 (NG-C) and N11, which one is a PtP i/f while the other is a SB i/f, and each one is specified and handled in different WGs, RAN3 and CT4 respectively. It is unclear how to handle additional layer which has two different types of lower layer protocol, and which WG will work on the stage 3 of the protocol.
In conclusion, we would like to propose not to introduce a new additional E2E (sub)layer between the AN and the SMF for the concerns introduced. This has a huge impact on N2/N3 (or NG) protocols, which needs to be analysed and studied for the impact to other procedures, as well as the impact in RAN WG. 
Observation: It is not feasible to define some subset of NG-AP messages as “NG-AP-SM” for some reasons.
Proposal: Remove “NG-AP-SM” from the clause 8.2

2) Editorial Updates
- Add a missing reference of RFC4960 for SCTP.
- Add general texts for clause 8.1.
- Update some ENs to NOTEs (ENs regarding dependencies/decision in other WGs)
- "AN" is replace by "5G-AN"


2.	Proposal
According to the discussion above, we would like to propose to add the following texts in TS 23.501

* * * * Start of 1st Change * * * *
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* * * * Start of 1st Change * * * *
[bookmark: _Toc488397098]8	Control and User plane Protocol Stacks
[bookmark: _Toc488397099]8.1	General
The present clause specifies the overall protocol stacks between 5GS entities, e.g. between the UE and the 5GC Network Functions, or between the 5G-AN and the 5GC Network Functions. 

[bookmark: _Toc488397100]8.2	Control plane Protocol stacks
[bookmark: _1407230184][bookmark: _Toc488397101]8.2.1	Control Plane protocol stacks between the 5G-AN and the 5G Core: N2
[bookmark: _Toc488397102]8.2.1.1	General
NOTE:	N2 maps to NG-C as defined by RAN groups in TS 38.413 [34].
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)5G-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 5G-(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 5G-AN and the 5G Core supports:
-	The connection of multiple different kinds of 5G-AN (e.g. 3GPP RAN, N3IWF for Un-trusted access to 5GC) to the 5CG via an unique Control Plane protocol: A single NG-AP protocol is used for both the 3GPP access and non-3GPP access.
-	The decoupling between AMF and other functions such as SMF that may need to control the services supported by 5G-AN(s) (e.g. control of the UP resources in the 5G-AN for a PDU session).
-	For this purpose, NG-AP may support a subset of messages and information that the AMF is just responsible to relay between the 5G-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 TS 23.502 [3] and this specification.
[bookmark: _Toc488397103]8.2.1.2	AN - AMF



Legend:
-	NG Application Protocol (NG-AP): Application Layer Protocol between the 5NG-RAN node and the AMF. NG-AP is defined in TS 38.413 [34].
-	Stream Control Transmission Protocol (SCTP): This protocol guarantees delivery of signalling messages between AMF and 5G-AN node (N2). SCTP is defined in RFC 4960 [xa].

Figure 8.2.1.2-1: Control Plane between the 5G-AN and the AMF
[bookmark: _Toc488397104]8.2.1.3	AN - SMF



Legend:
-	NG Application Protocol information for Session Management (NG-AP-SM): This is the subset of NG-AP information that the AMF transparently relays between the AN and the SMF. NG-AP-SM corresponds to a subset of NG-AP defined in TS 38.413 [34].

Figure 8.2.1.3-1: Control Plane between the 5G-AN and the SMF
NOTE 1:	From the 5G-AN perspective, there is a single termination of N2 i.e. the AMF.
NOTE 2:	Detailed protocol stack on N11 interface will be determined in CT WG4.
Editor's note:	Detailed protocol stack and the exact name of the protocol layer on N11 interface will be determined in stage 3.
[bookmark: _Toc488397105]8.2.2	Control Plane protocol stacks between the UE and the 5GC
[bookmark: _Toc488397106]8.2.2.1	General
The NAS protocol on N1 comprises a NAS-MM and a NAS-SM components.
There are mul3ultiple cases of protocols between the UE and a core network function (excluding the AMF) that need to be transported over N1 via NAS-MM protocol. Such cases include:
-	Session Management Signalling.
-	SMS.
Editor's note:	It is FFS if other protocols (e.g. LCS) are defined in this Release.
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;
-	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);
NOTE:	It is up to CT1 to decide whether the single NAS message is used for transporting NAS-SM signalling, SMS, or other services, or different NAS messages are needed for NAS-SM/non NAS-SM payload.
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.
-	There is a Single NAS protocol that applies on both 3GPP and non-3GPP access.
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.


Figure 8.2.2.1-1 Example of NAS transport for SM, SMS and other services
[bookmark: _Toc488397107]8.2.2.2	UE - AMF



Legend:
-	NAS-MM: The NAS protocol for MM functionality supports registration management functionality, connection management functionality and user plane connection activation and deactivation. It is also responsible of ciphering and integrity protection of NAS signalling. 5G NAS protocol is defined in TS 24.xxx [xx]
-	5G-AN Protocol layer: This set of protocols/layers depends on the 5G-AN. In case of 3GPP NG-RAN, the radio protocol between the UE and the NG-RAN node (eNodeB or gNodeB) is specified in TS 36.300 [30] and TS 38.300 [27]. In case of non-3GPP access, see clause 8.2.4.

Figure 8.2.2.2-1: Control Plane between the UE and the AMF
[bookmark: _Toc488397108]8.2.2.3	UE – SMF
The NAS-SM supports the handling of Session Management between the UE and the SMF.
The SM signalling message is handled, i.e. created and processed, in the NAS-SM layer of UE and the SMF. The content of the SM signalling message is not interpreted by the AMF.
The NAS-MM layer handles the SM signalling is as follows:
-	For transmission of SM signalling:
-	The NAS-MM layer creates a NAS-MM message, including security header, indicating NAS transport of SM signalling, additional information for the receiving NAS-MM to derive how and where to forward the SM signalling message.
-	For reception of SM signalling:
-	The receiving NAS-MM processes the NAS-MM part of the message, i.e. performs integrity check, and interprets the additional information to derive how and where to derive the SM signalling message.
The SM message part shall include the PDU session ID.



Legend:
-	NAS-SM: The NAS protocol for SM functionality supports user plane PDU session establishment, modification and release. It is transferred via the AMF, and transparent to the AMF. 5G NAS protocol is defined in TS 24.xxx [xx]

Figure 8.2.2.3-1: Control Plane protocol stack between the UE and the SMF
Editor's note:	Whether the end-to-end NAS protocol between the UE and the NF other than AMF and SMF needs to be defined is FFS and is up to CT WG1.
[bookmark: _Toc488397109]8.2.3	Control Plane protocol stacks between the functions in 5GC
NOTE:	CT WGs will decide how to design the control plane protocol stacks between 5GC functions which are defined as a service-based interface.
Editor's note:	How to design the control plane protocol stacks between 5GC functions which is defined as a service-based interface is FFS.
[bookmark: _Toc488397110]8.2.4	Control Plane for untrusted non 3GPP Access


Legend:
-	N2 Application Protocol (N2-AP): Application Layer Protocol between the N3IWF and the AMF.
-	N12 Application Protocol (N12-AP): Application Layer Protocol between the AMF and the AUSF.
-	The N3IWF creates a NAS Attach Request message on behalf of the UE and send this message over N2 to AMF

Figure 8.2.4-1: Control Plane for initial part of attach procedure via N3IWF
Editor's note:	The need for NAS layer between N3IWF and AMF is FFS.


Legend:
-	N2 Application Protocol (N2-AP): Application Layer Protocol between the N3IWF and the AMF.
-	IPsec transport mode and GRE is used to encapsulate NAS payload between UE and N3IWF.

Figure 8.2.4-2: Control Plane for NAS when CP IPsec SA is established
Editor's note:	It is FFS whether GRE encapsulation of NAS is needed or not.


Legend:
-	N2 Application Protocol (N2-AP): Application Layer Protocol between the N3IWF and the AMF.
-	IKEv2 is used to establish the Child SA between UE and N3IWF for each PDU session.

Figure 8.2.4-3: Control Plane for user plane establishment via N3IWF
Editor's note:	The name of N2-AP and the protocol stack for N2 should be confirmed with RAN WG3.
Editor's note:	The name of N12-AP and the protocol stack for N12 is FFS.
[bookmark: _Toc488397111]8.3	User Plane Protocol stacks
[bookmark: _Toc488397112]8.3.1	User Plane Protocol stack for a PDU session
This clause illustrates the protocol stack for the User plane transport related with a PDU session.



Legend:
-	PDU layer: This layer corresponds to the PDU carried between the UE and the DN over the PDU session. When the PDU session Type is IPV6, it corresponds to IPv6 packets ; When the PDU session Type is Ethernet, it corresponds to Ethernet frames ; etc.
-	GPRS Tunnelling Protocol for the user plane (GTP‑U): This protocol supports multiplexing traffic of different PDU sessions (possibly corresponding to different PDU session Types) by tunnelling user data over N3 (i.e. between the 5G-AN node and the UPF) in the backbone network. GTP shall encapsulate all end user PDUs. It provides encapsulation on a per PDU session level. This layer carries also the marking associated with a QoS Flow defined in clause 5.7.
-	5G Encapsulation: This layer supports multiplexing traffic of different PDU sessions (possibly corresponding to different PDU session Types) over N9 (i.e. between different UPF of the 5GC). It provides encapsulation on a per PDU session level. This layer carries also the marking associated with a QoS Flow defined in clause 5.7.

Figure 8.3.1-1: User Plane Protocol Stack
Editor's note:	The details of encapsulation header over N9 should be updated according to the protocol chose/defined in stage 3.
-	5G-AN protocol stack: This set of protocols/layers depends on the 5G-AN:
-	When the 5G-AN is a 3GPP NG-RAN, these protocols/layers are defined by the 3GPP RAN WGs. The radio protocol between the UE and the NG-RAN node (eNodeB or gNodeB) is specified in TS 36.300 [30] and TS 38.300 [27].
-	When the 5G-AN is an Untrusted non 3GPP access to 5GC the 5G -AN interfaces with the 5GC at a N3IWF defined in clause 4.3.2 and the 5G-AN protocol stack is defined in clause 8.3.23.
-	UDP/IP: These are the backbone network protocols.
NOTE 1:	The number of UPF in the data path is not constrained by 3GPP specifications: there may be in the data path of a PDU session 0, 1 or multiple UPF that do not support a PDU session anchor functionality for this PDU session.
NOTE 2:	The "non PDU Session Anchor" UPF depicted in the Figure 8.3.1-1 is optional.
NOTE 3:	The N9 interface may be intra-PLMN or inter PLMN (in case of Home Routed deployment).
In case there is an UL CL (Uplink Classifier) or a Branching Point (both defined in clause 5.6.4) in the data path of a PDU session, the UL CL or Branching Point acts as the non PDU session anchor UPF of Figure 8.3.1-1. In that case there are multiple N9 interfaces branching out of the UL CL / Branching Point each leading to different PDU session anchors.
NOTE 4:	Co-location of the UL CL or Branching Point with a PDU session anchor is a deployment option.
[bookmark: _Toc488397113]8.3.2	User Plane for untrusted non 3GPP Access


Legend:
-	PDU Layer: As defined in Figure 8.3.1-1
-	GPRS Tunnelling Protocol for the user plane (GTP‑U): This protocol supports multiplexing traffic of different PDU sessions (possibly corresponding to different PDU session Types) by tunnelling user data over N3 (i.e. between N3IWF and the UPF) in the backbone network. This tunnel is per PDU session.
-	The N3IWF relays the user data between per PDU session IPsec tunnel over NWu and corresponding N3 tunnel.

Figure 8.3.2-1: User plane via N3IWF


* * * * End of Changes * * * *
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