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1. Introduction
SA2 have worked on system architecture for the next generation system mobile networks -Next Generation System (NGS)-. The new architecture will support at least the new RAT(s), the evolved LTE, non-3GPP access types and minimize access dependencies. The work have been carried out under the study item FS_NextGen (SP-160727 [1]) and completed by the approval of the TR 23.799 [2] within the Rel-14 version of 3GPPspecifications. The conclusions of the TR provides a good overview of what is to be continued into normative phase and impacts to other working groups (e.g., on NAS protocols; CT1). A new Rel-15 WID on 5G System architecture – Phase 1 [3] has been approved based on the TR 23.799 conclusions. All this work impacts NAS protocols and the related stage 3 work should be carried out within Rel-15.

This discussion paper attempts to provide a basis for discussion on how to carry out the work on NGS based on the conclusion section of TR 23.799 developed by SA2, a preliminary analysis is outlined, and finally the paper proposes to start study work on NAS protocol impacts due to Next Generation System (NGS).

2. The current status of Next Generation System (NGS)
At the last SA plenary meeting (#74; December 2016), the FS_NextGen work was considered completed and the related TR 23.799 approved. During the SA plenary meeting it was indicated that, quote “The conclusions provides a good overview of what will continue into normative phase” [4].Hence, this could be used as basis for start analysis work and proposals on impacts on other working groups. SA2 have design a system architecture and therefore the architecture covers more than the RAT design which RAN WGs are doing.

TR 23.799 contains agreements reached on the identified key issues, such as: network slicing, QoS framework, mobility management, session management, session and service continuity and efficient user plane path, network function granularity and interactions between them, core & access - functional division and interface, policy framework, interworking and migration, network discovery and selection, architectural impacts when using virtual environments, NextGen core support for IMS. The agreement about overall architecture has been reached. No outstanding technical issue has been identified.

In addition, as part of the FS_NextGen study (i.e., TR 23.799), SA2 provided a list of items that have been prioritised for phase 1 of the NextGen architecture (Stage 2 for Rel-15) specification normative work and a list of items that are postponed to phase 2 of the NextGen Stage 2 specification normative work (Rel-16). Then, a new Rel-15 WID on 5G System Architecture - Phase 1 (5GS_Ph1) in SP-160958 has been approved by SA. The objective of this work is to develop the stage 2 normative specification of Phase 1 of the 5G system based on the conclusions captured in TR 23.799.
The SA2 target completion dates for 5GS_Ph1 is September 2017 (see [3]). The work item specifies a deployable 5G architecture that supports features including:
-	network slicing,
-	use of virtual environments,
-	service-based architecture,
-	network capability exposure,
-	support for edge computing,
-	access and mobility management,
-	session management separate from mobility management,
-	(re)selection of efficient user plane path,
-	session and service continuity,
-	QoS,
-	policy framework,
-	network discovery and selection,
-	network sharing,
-	untrusted non-3GPP accesses,
-	roaming with EPS,
-	interworking with and migration from EPS,
-	IMS services (including support for emergency calls),
-	Public Warning System (PWS),
-	location services as per related service requirements and in alignment with NG RAN,
-	SMS over NAS. Phase 1 architecture also serves as a foundational architecture for 
	enhancements in future releases that would support additional features.

Two new specifications will be produced by SA2 and several existing will need to be updated.

It is important to note that SA3 is also looking into the security aspects of NGS (Study on Architecture and Security for Next Generation System FS_NSA in SP-160727 [5]). The work is considered 45% complete and captured in TR 33.899. Thus, the SA3 stage 2 work is not complete and CT1 cannot consider this work yet. However, as soon as this work is complete and conclusion drawn CT1 should perform analysis work on stage 3 impacts.

3. Preliminary analysis of NAS impacts due to NGS conclusions
Based on the conclusion section of the TR 23.799 [2] one can see that there are several preliminary potential NAS protocol impacts which can already be analyzed by CT1.

	NGS key issue
	Agreement
	Comment and CT1 potential impact

	Key Issue #1: Network slicing
	· A UE may provide network slice selection assistance information (NSSAI) consisting of a set of parameters to the network to select the set of RAN and CN part of the network slice instances (NSIs) for the UE
· During the initial Attach procedure, in case the CCNF to serve the UE is to be redirected, the CCNF, which first receives the initial Attach request, shall be able to redirect the initial Attach request to another CCNF via the RAN or via direct signalling between the initial CCNF and the target CCNF. The redirection message sent by the CCNF may include an information about the new CCNF to serve the UE
	· CT1 impact as the UE can provide some new information. This seems to be similar as the usage type/DCN ID used in the (e)Decor-CT.
· The selection of network seems to be similar to how is defined for eDecor (Rel-14).
· The case of initial attach procedure is very similar to DCN,

	Key Issue #3: Mobility management
	· RAN WG2 is expected to define means for a UE in MM Registered CN Connected state not transmitting or receiving data to achieve a comparable power efficiency to that of a UE in CN Idle state
· The NG CN may suspend the Session Management procedure with RAN and UE if the UE is in CN Idle state and paging for the UE is not possible or not required, and continues the Session Management procedure with the RAN and the UE (i.e. synchronizes the session context with the RAN and the UE) when the UE enters in CONNECTED state.
· Upon successful registration, the network may keep the UE in CN-CONNECTED mode
· The UE reachability detection may be managed by RAN while UE is in CN-CONNECTED mode. When the UE is detected as unreachable at the RAN, the RAN notifies that to the CN.
· Implicit detach after some period of data inactivity should be supported.
	· MM Registered CN Connected state not transmitting or receiving data seems to impact CT1 as this seems to mean a new RRC state (CONNECTED but inactive?).
· The case of suspend seems the same as per E-UTRAN.
· The case of upon successful registration may impact CT1 if it is the core network rather than RAN which decides when the UE leaves CN-CONNECTED mode.
· The case of reachability detection means that the core network is involved in re-paging when RAN paging fails.
· There is still a UE implicit detach timer running at the core network even when the UE is in n the CN CONNECTED mode.

	Key Issue #4, 5 and 6; Session management and Service Continuity 
	· The NGC supports dual Stack UEs by using separate PDU sessions for IPv4 and IPv6. The NGC does not support dual stack PDU Session (PDU Session type IPv4v6)
· the request from the Application Server, the network should be able to trigger the UE to activate a PDU session similar as Device Triggering procedures defined in TS 23.682 [24]
· For UE with multiple PDU sessions there is no need for mandatory "convergence point" similar to the SGW
· In case of Home Routed PDU sessions, the HPLMN shall be able to control whether the VPLMN is allowed to route traffic locally
· SMF in HPLMN is responsible to check the UE request with regards to the user subscription and to possibly reject the UE request in case of mismatch
· SSC mode 2: The same TUPF is only maintained across a subset (i.e. one or more, but not all) of the access network attachment points (e.g. cells and RATs), referred to as the serving area of the TUPF. When the UE leaves the serving area of a TUPF, the UE will be served by a different TUPF suitable for the UE's new point of attachment to the network
· SSC mode 3: In this mode the network allows the establishment of UE connectivity via a new TUPF to the same data network (DN) before connectivity between the UE and the previous TUPF is terminated. When trigger conditions apply, the network selects a target TUPF suitable for the UE's new point of attachment to the network. While both TUPFs are active, the UE either actively rebinds applications from the previous to the new address/prefix, or alternatively, the UE waits for flows bound to the previous address/prefix to end
· One UP function providing the following functionality: uplink classifier functionality (UL CL) that allows steering local traffic to local services and the rest of the traffic towards central services. The UL CL applies filtering rules (e.g. to examine the destination IP address of IP packets sent by the UE) and determines how the packet should be routed. The UL CL supports also connectivity to a local data network (e.g. tunnelling).as well as charging, LI and bitrate enforcement
· The core network notifies the UE of available Data Network within the list of the tracking areas, when the UE attaches or updates tracking areas.
· a)	Based on the information received in the notification, the UE may request a PDU session establishment for the notified Data Network
· The session management signalling for non-3GPP access is exchanged using NG1
	· NGC supports dual stack UEs by using separate PDU sessions for IPv4 and IPv6. This is different as per current architecture and CT1 requirements.
· The PDU session can only be initiated by the UE. Note that in E-UTRAN, the PDN connectivity procedure is initiated by the UE (UE-requested procedure)
· No need for mandatory "convergence point" means that this is different than in E-UTRAN. Now, threre is less restriction for the user plane path.
· In case of Home Routed PDU sessions seems that in NGS the PDU session could be switched from HR to LBO under the control of the HPLMN (?).
· This is new and adds new functionality (complexity) for SM procedure, i.e. the interaction between v-SMF and h-SMF takes place very often in principle and this mightl cause complicated handling, e.g. the NAS timer handling.
· SSC mode 2 is new but anyhow similar to SGW in 4G.
· SSC mode 3 is new. When waiting the UE for flows bound seems similar to C-SIPTO which is not supported in E-UTRAN.
· A PDU Session may be associated with one or multiple IPv6 prefixes
· The core network notifies the UE of available data within the list of TAs at attach; the MM and SM procedure are mixed in some way due to DN should be an SM information. Which NF in the CN to provide such available DN list in the attach/TAU procedure?
· A single NAS protocol as session management signalling for non-3GPP access is exchanged using NG1



4. Discussion on starting NGS-related work and planning
The development of a new system architecture including a new core network is a significant and complex standardization effort. The completion of the normative stage 2 work as a result of 5GS_Ph1 is expected 
in September 2017 (see [3]).

CT1 should not wait for SA2 to do analysis work and provide proposals on NAS protocol impacts. There should be an understanding within the working group on how to meet various deadlines for anticipated technology trials and deployment in the best possible manner. It is proposed that CT1 start looking into NGS conclusions as soon as possible to ensure that the work will be completed within the planned timeframe.

When looking how things were made when LTE/SAE was under standardization development, CT1 created a Technical Report (TR) used as a place holder for all CT1 aspects of SAE (see TR 24.801 [6]). This TR was used for analysis work and proposals from different companies based on stage 2 work. This allowed CT1 to complete their part of the 3GPP job within the planned timeframe. Note that the SAE CT1 TR was also used to decide later whether new TSes or updates of existing ones were needed or not.

For SAE, every CT working group involved (CT1, CT3 and CT4) created their own TR. A similar approach can be followed for NGS work. The way this can be captured in the work plan could be by; (a) creating a single study item per working group; or (b) a CT-wide study item. To allow flexibility to different work groups needs, clearer tracking among other, a single study item per working groups seems preferred.

However, note that for SAE a CT-wide work item was created rather than a study item which collected all new TRs. This groups WID needed to be updated several times [7] and the tracking became difficult and problematic in a number of occasions. One can learn from the past and also the situation for NGS is a sort of different than the one which took place for SAE. Hence, we propose not to move to a work item at this stage when SA2 have not even started normative work but to create a study item so working groups can start as soon as possible analysis work.

The idea of the study item is to collect analysis work and proposals based on the conclusions of the SA2 work in TR 23.799 and also TR 33.899. The results of the study are proposed to be captured in a TR but it should be made clear that this TR does not need to be 100% complete for CT1 to start normative work. That is to say, the study item needs to be flexible in its aims as there should not be a need to finish the study item before CT1 could start normative work if requirements as a result of 5GS_Ph1 become clear.

Proposal #1: to start study work based on the conclusions of TR 23.799. The study should aim at collecting analysis work and proposals on stage 3 impacts due to NGS.

Proposal #2: the study work should be captured in a TR which should include analysis work and proposals based on SA2 conclusions and work

Proposal #3: SA2 status should be added as a note in the TR when the unstable topics in SA2 are described in the TR

Proposal #4: security aspects on NGS should be added to the TR as soon as SA3 related work is complete

Proposal #5: the study work item could be defined per working group, e.g., CT1 only or as a CT-wide work

Proposal #6: it should be made clear that the TR does not need to be 100% complete for CT1 to start normative work


[bookmark: OLE_LINK8]4. Conclusion
This discussion paper provides status information on Next Generation System (NGS) and evaluates impacts to NAS protocols and aims at making companies aware of the status of the work and the need of starting analysis as soon as possible for CT1 to complete its work within Rel-15.

The discussion paper further discusses the proposal of staring a study. This study item could have a CT1 only scope or a CT-wide one. If a CT1 only scope is decided, other CT WGs could follow similar approach if they wish to. The idea of the study item is to collect analysis work and proposals based on the conclusions of the SA2 work in TR 23.799. The results of the study are proposed to be captured in a TR but it should be made clear that this TR does not need to be 100% complete for CT1 to start normative work. That is to say, the study item needs to be flexible in its aims as there should not be a need to finish the study item before CT1 could start normative work if stage 2 requirements as a result of 5GS_Ph1 become clear.

If a study item seems to be appropriate for CT1 to start as soon as possible with analysis work and proposals on NGS, Huawei and HiSilicon will table the corresponding study item document for the next CT1 meeting (in February).
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