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1
Introduction
The stage 2 study on 5G System (FS_NextGen) was finalized by approving TR 23.799 in TSG-SA meeting #74 and the normative work (5GS_Ph1) targeting TSG-SA meeting #78 is ongoing. Thus, at this point in time CT1 cannot work on any elementary procedures but only can study general aspects of 5G NAS according to the agreements made so far in SA2. With this understanding, the paper outlines architecture principles that should be addressed in the early phase of the CT1 study on 5G System. In addition, some proposals on study planning are made.
2
Discussion
2.1
Converged access to 5G Core
One of the architecture principles of 5G System is to:

Minimize access and core network dependencies by specifying a converged access-agnostic core with a common AN - CN interface which integrates different 3GPP and non-3GPP access types.
With this principle in mind, the reference point between the UE and the access and mobility management function (AMF), i.e. N1, is decided to be supported irrespective of the access type (3GPP or untrusted non-3GPP) through which the UE is connecting. See the architecture figure below for reference.
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Figure 1: Non-roaming architecture (Figure 4.2.7.2.1-1 of TS 23.501)
So far SA2 has only taken into account untrusted non-3GPP access for Rel-15. It is FFS whether Rel-15 5G System will include support for trusted non-3GPP access [TS 23.501].
Editor's note:
This should include non-roaming and roaming reference architecture for support of non-3GPP access. To start with, Rel-15 will include support for untrusted access.

For EPC NAS, CT1 maintains a number of specifications including TS 24.301, TS 24.302, TS 24.303, and TS 24.304 in order to support access to EPC via 3GPP and non-3GPP accesses and mobility between these accesses. This is not expected to be needed in 5G System as commonalities in procedures of these accesses should be maximized, i.e. there should be a single NAS specification for both 3GPP and non-3GPP accesses.
2.2
Split of RM/CM and SM
One commonality between the 5G NAS and EPC NAS is that there is a single terminating point for NAS ciphering and integrity protection [TR 23.799].

The Access and Mobility Management function (AMF) includes the following functionality: ..., Termination of NAS (NG1), NAS ciphering and integrity protection, ….
However, the difference is that in 5G System registration management (RM) and connection management (CM) messages (referred to as MM messages in EPC) are processed in AMF, and SM messages are done in SMF [TR 23.799].

NAS MM and SM protocol messages terminate in AMF and SMF respectively. This is independent of whether SM protocol terminates in the H-SMF or V-SMF.
NAS SM messages are routed by AMF.
In addition to the processing points, linkage between RM/CM and SM is removed (cf. linkage between EMM and ESM). For example, there is no mandate to piggyback an SM message in the registration request message for always on connectivity. Furthermore, the result of registration/connection request is decoupled from the session management results (cf. the UE goes EMM-DEREGISTERED state if all bears are deactivated).

In light of these, a dedicated stream for each of RM/CM and SM aspects should be effective in manging the CT1 study on 5G System.
2.3
RM aspects
(Re-)registration to the EPS has been available via Attach and TAU procedures (and except for CIoT UEs, deactivation of all bearers affected the registration status).
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Figure 2: EMM state model in MME (Figure 4.6.4-2 of TS 23.401)

In 5G System, the procedure for registration is common, i.e. no Attach/TAU (and RM is orthogonal to the SM).
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Figure3: RM state model in AMF (Figure 5.3.2.2.2-2 of TS 23.501)
2.4
CM aspects
CM continues to require two states: CM-IDLE and CM-CONNECTED. Even though RAN WG2 is expected to define a means for a UE in CM-CONNECTED state not transmitting or receiving data to achieve a comparable power efficiency to that of a UE in CM-IDLE state [TR 23.799], namely RRC-INACTIVE state, the state could be regarded as CM-CONNECTED in the 5G Core. It is expected that 5G System supports UE’s battery saving mechanisms comparable to e.g. PSM.
On the other hand, some differences compared to EPS can be found. The Service Request procedure in 5G System does not necessarily activate all PDU sessions. Only selective or no PDU session can be activated. In addition, a new concept of “non-allowed area” is introduced: in a non-allowed area a UE is not allowed to initiate Service Request (as well as SM messages).
2.5
SM and SSC
Bearer concept is not valid anymore in 5G System. Instead, 5G QoS Flow is used to differentiate QoS of SDFs within a PDU session. SM messages will include QoS rules and PDU session context. In addition, reflective QoS function can be activated via CP as well as UP. In case the reflective QoS function is activated via CP, the SMF shall include an explicit indication RQI in the QoS rule which is sent to UE via N1 reference point [TS 23.501].
On the other hand, three session and service continuity (SSC) modes are defined [TS 23.501]:
· SSC mode 1: The UPF acting as anchor UPF is maintained regardless of the access technology (e.g. RATs and cells) a UE is using to access the network;

· SSC mode 2: The network may trigger the release of the PDU Session and UPF and instruct the UE to establish a new PDU session to the same data network immediately;

· SSC mode 3: The network allows the establishment of UE connectivity via a new anchor UPF to the same data network before connectivity between the UE and the previous anchor UPF is terminated.

SSC mode selection is managed by SSC mode selection policy rules, which are provided to the UE and can be updated by the operator. A UE may provide an SSC mode when requesting a new PDU session.
SSC Mode 3 can be supported via IPv6 multi-homing. RFC 4191 is used to configure rules into the UE to influence the selection of the source Prefix.
2.6
Removal of N2 stickiness

It is agreed that the architecture should support mechanisms to avoid issues caused by the persistence ("stickiness") of UE-specific associations on at least N2 [TR 23.799]. This means that 5G-RAN does not have to select the AMF that had served the UE according to the temporary ID (an equivalent of GUTI). This agreement will impact temporary ID allocation. Furthermore, load balancing TAU is not necessary as there exists no stickiness between the UE and the AMF.

2.7
NAS functions related to idle mode

SA2 did not have time to discuss this issue enough, thus only basic agreements are made [TR 23.799]:
Rel-14 network discovery and selection mechanism will be the basis of the work in the normative phase.

Whether above network selection or PLMN selection is impacted will be decided in normative phase.

It is generally expected that addition of a new RAT at least entails change in the current network discovery and selection mechanism. The related discussion is ongoing in SA1.
2.8
Specific services

Specification works to support specific services having impacts to CT1 are under progress [TS 23.501]. These services include PWS, SMS, LCS.
3
Planning
The development of a new system architecture including a new core network is a significant and complex standardization effort. 

CT1 should not defer the start of the analysis until getting complete stage 2 specifications (one of which is expected for September 2017). It is proposed instead that CT1 start studying the CT1 aspects listed in the previous section, based on stage 2 and the conclusions of TR 23.799 as soon as possible to reach a common understanding of these impacts, assess how to structure the CT1 stage 2 and stage 3 specifications for the 5G System, and ensure that the work will be completed within the planned timeframe.

Like was done when LTE/SAE was under standardization development (TR 24.801), it is proposed to create a CT1 TR to:

· collect the analysis work, 

· reach a common understanding of the impacts, 

· identify the appropriate specification structure for documenting these impact (new and/or existing specifications),

· serve as a place holder for all CT1 aspects of 5G System, to be moved to the appropriate 3GPP technical specifications when the TR is sufficiently stable. 

As similar studies are expected to be started in other CT WGs, it is proposed to create a CT-wide SID in the work plan, with one SID Rapporteur per WG. Although it is usually desired to have a single work item rapporteur, the extent of the work here and the need for an active coordination of the work in each WG justifies a work item rapporteur per WG. As an alternative, it could also be considered to proceed with one study item per working group.

Normative work item(s) will be defined at a later stage, when the progress of stage 2 and CT1 analysis allows it.

The TR does not need to be 100% complete for CT1 to start normative work.
4
Conclusions
It is proposed to agree on the following proposals to ensure a timely completion of the specification of the CT1 aspects of the 5G System – Phase 1:

1) to start study work in CT1 based on stage 2 (TS 23.501 & TS 23.502) and the conclusions of TR 23.799. The study should aim at collecting analysis work and proposals on CT1 stage 2 and stage 3 impacts due to 5G System.
2) the study work should be captured in a CT1 TR which should include:
a. analysis work and proposals based on SA2 conclusions and work,
b. identify the appropriate specification structure for documenting these impact,
c. serve as a place holder for all CT1 aspects of 5G System, to be moved to the appropriate 3GPP technical specifications when the TR is sufficiently stable
The SA2 status should be added as a note in the TR when unstable topics in SA2 are described in the TR.

3) It is proposed to define a CT-wide study work item, with one SID Rapporteur per WG. Alternatively, a study work item may be defined per WG.
4) the TR does not need to be 100% complete for CT1 to start normative work.

In addition, according to the discussion made in section 2, we propose a draft skeleton for the CT1 study on 5G System:
X
Network selection procedures

Y
5GAM aspects

Y.1
5GAM-RM aspects

Y.2
5GAM-CM aspects

Y.3
5GAM-Common aspects

Z
5GSM aspects
A
N1 security
B
NWu aspects
C
NAS impact to support specific services

C.1
PWS
C.2
SMS

C.3
LCS
…
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