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1. Introduction
CT plenary (#75; in Dubrovnik) approved the work item on CT aspects on 5G System - Phase 1 [5GS_Ph1-CT] (see CP-170238 [1]). As indicated by the work item both CT1 and CT4 hold reponsibility of session mamagement. The SMF handles the session management part of the NAS signalling exchange with the UE. However, the session management signalling uses the N11 reference point which is located between the AMF and the SMF (rather than between the UE and the SMF).

During the discussion on the 5GS_Ph1-CT WID back in Dubrovnik (during February’s CT WGs meetings), it was already identified the need of coordination between CT1 and CT4 with regards to the N11 reference point.

This paper discusses the interaction between the UE and the network when exchaging session management signalling and proposes a way to coordinate the development of work between CT1 and CT4 on the N11 reference point.

2. Discussion
The 5G System (5GS) architecture reference model defined in TS 23.501 [2] shows that the N11 reference point is used to connect the core access and mobility management function (AMF) and the session management function (SMF). Hence, this interface could be seen as a network internal interface (see figure 1 below).


Figure 1: Non-roaming 5GS architecture in reference point representation
However, as specified in TS 23.501 [2] the SMF handles the session management part of the NAS signalling exchanged with the UE. Considering also TS 23.502 [3], which is the stage 2 procedures and flows for 5GS, one can see that session management procedures are not performed between the AMF and the SMF but the UE and the SMF, and therefore this means that both CT1 and CT4 should hold responsibility of the N11 reference point and coordination is a need. This currently reflected in the 5GS_Ph1-CT WID (see CP-170238 [1]). Quote:
For CT1, the expected work will include analysis work on stage 3 protocol selection and details and the related normative work (non-exhaustive list):
Mobility management and session management state machines and procedures to the 5G system;
[..]
4. NAS protocol impacts of mobility management function and session management function separation;

For CT4, the expected work will include analysis work on stage 3 protocol selection and details and the related normative work (non-exhaustive list):
Protocols, procedures and service interfaces (for service-based architecture) for 5G core-network interfaces internal (excluding PCC interfaces);
user and control plane protocols for session management and service continuity (e.g., PDU session establishment, service continuity across different systems, e.g., EPC);

Observation: the N11 reference point is under both CT1 and CT4 responsibility with regards to the control-plane session management procedures exchanged with the UE. CT1 and CT4 require coordination of the work on N11.

3. Proposal
The (control plane) session management procedures as specified by stage 2 in TS 23.502 [3] (e.g., PDU session establishment) are similar to the session management procedures performed in EPC (on E-UTRA) (see TS 23.401 [4]) which are currently defined by CT1 in TS 24.301 [5]. Note that this includes not only the successful and unsuccessful cases but also the necessary error handling in both terminated points of the session management procedures (both the UE and the MME). It is proposed that for the stage 3 work on the 5GS a similar approached is followed.

Proposal 1: the control-plane session management procedures (including the necessary error handling towards the UE and the SMF) is defined under the scope of CT1.

5GS requires that the control-plane session management signalling (over N1 and N11) is sent from/to the UE to/from the SMF to be passed by the AMF first (see TS 23.501 [2]). Also, when considering the reference architecture (figure 1), one can see that CT4 needs input not only from CT1 (session management on the N1 reference point) but also RAN3 (signalling on the N2 reference point) in order to define and select the protocol on N11. The service-based architecture reference points being defined by SA2 and cloud should also be considered by CT4 (e.g., Nsmf). All this means that CT4 need to define the protocol between the AMF and the SMF including the error handling between the AMF and the SMF based on input from other working groups.
In addition, note that CT4 need to consider the N14 reference point (among AMFs).

Proposal 2A: CT4 should take care about the N11, N14, Namf, and Nsmf reference points.
Proposal 2B: the protocol between the AMF and the SMF (including the necessary error handling towards these network functions/entities) is under the scope of CT4. CT4 should wait for the outcome of CT1 on the session management over N1 and other working groups, e.g., RAN3 on the signalling over N2, in order to proceed with N11. N14 also needs to be considered by CT4. CT4 can however start work on N11 based on other aspects which are stable at stage 2 level (e.g., registration).

Based on current TS 23.502 [3] (v.0.2.0), the AMF forwards the NAS PDU (which contains session management information) to the SMF as a payload. However, interaction between the session management and the mobility/connection management might be needed in some cases. The reference point between the AMF and the UE is not issue as this is under CT1 scope (N1 reference point), and therefore the interaction within different NAS signalling sub-layers is under CT1 scope.

Since the N11 protocol selection should be under CT4 scope while the control-plane session management procedures, which are run on it from the UE and the SMF, under CT1 scope, it is proposed that the procedures and messages for the session management part of the NAS signalling is defined by CT1 as well as the information elements necessary for these procedures and error handling in the UE and the SMF. CT1 should specify all this information and when stable, the outcome should be captured by CT4 in specification(s)/technical report under their responsibility for their work on N11.

Proposal 3: the procedures and messages for the session management part of the NAS signalling is defined by CT1 as well as necessary IEs and error handling. CT1 should specify this information and when stable, the outcome should be communicated to CT4 and captured in documentation under their responsibility on N11 (i.e., in specification(s)/technical report). CT1 specify the control-plane session management part of the NAS which is sent on N1 while CT4 the N11 part.

4. Conclusion
The paper shows that there is need for CT1 and CT4 coordination of the work on the N11 reference point.

A proposal is outlined by the paper on how the coordination between CT1 and CT4 on N11 can be achieved. It is proposed that CT1 work on control-plane procedures and messages for the session management part of the NAS signalling exchanged with the UE. CT4 should wait for the outcome of CT1 work and together with the input from other working groups (e.g, RAN3 on the N2 reference point) make a decision on the protocol selection for N11. Hence, the outcome from CT1 should be communicated to CT4 and captured in appropriate documentation (on N11) under their responsibility. Note that CT4 can start work on N11 based on other aspects which are stable at stage 2 level (e.g., registration).

CT1 and CT4 need to discuss and get into a working group agreement on how the CT1 and CT4 coordination should be done in order to do the necessary work on the N11 signalling and complete the work within the expected Rel-15 timeframe.

The authors of this paper are proposing a p-CR to the CT4 TR and another one to the CT1 TR to capture the coordination between CT1 and CT4 on N11.
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