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Text proposal

It is proposed to reflect the changes shown below in TR 23.799.
***** Start of the text *****
6.18.2.1.2.1
Architecture for the non-roaming and roaming with local breakout scenarios
Figure 6.18.2.1-2 describes the architecture for tight interworking for scenario I2.
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Figure 6.18.2.1-2: Architecture for interworking scenario I2(non-roaming and roaming with local breakout scenarios). 

In this solution, NGx and NGy interfaces are introduced between the MME and SGW respectively and NG Core CP and UP functions in order to enable interworking between EPC and the NG core. NGx and NGy are inter-CN interfaces respectively for c-plane and u-plane, and may correspond to inter-NG CN interfaces; the interfaces are explicitly named for references in the definition of procedures. In addition, NGz interface is defined between the SGW and the NG Core CP function. The NG PCF is involved if policy and charging is controlled in a dynamic way.
NOTE 1:
The NG PCF is capable of supporting functionalities of EPS PCRF.
NOTE 2:  PCF+PCRF, PGW-C+NGC SMF and UP Function+PGW-U are dedicated for interworking between NGS and EPS, which are optional and are based on UE and network capabilities. UEs that are not subject to EPS and NGS interworking may be served by entities not dedicated for interworking, i.e. either by PGW/PCRF or SMF/UPF/PCF.
When connecting to E-UTRAN (including option 3), the UE uses EPC NAS with the core network. In such scenario, when connected to a non-evolved E-UTRAN, the UE authentication, mobility management and session management are performed by the MME towards the UE. 

In order to support idle or connected mode mobility between EPC and NG Core, the UEs serving MME connects via a control plane NGx interface to CP functions in the NGC, and the UE’s serving SGW connects via a user plane NGy interface to user plane functions in the NGC and via a control plane NGz interface to CP functions in the NGC. User plane should always be anchored in NG CN for UE with NG RAN subscription. The GW selection can still be done by the MME with the current mechanisms, and
 will result in a GW in the 5G CN.
Editor's note: Whether NGx, NGy, and NGz are new NG Core interfaces or S10, S5-U,  and S5-C, respectively, will be decided in the normative phase. 


Interworking with NextGen in this solution is performed by:

-
enabling the UE to perform initial attach over E-UTRAN (including option 3) using EPC NAS, and later move to Evolved E-UTRAN or 5G NR and use NG NAS by interworking with the NG core (e.g. moving the UE context to the NG core). During initial attach the UE user plane may be anchored in user plane function(s) provided by the NGC to support mobility

Editor's note: The details of interworking upon UE mobility depend on the solutions defined in other key issues and thus will be decided in the normative phase.

-
enabling the UE to perform initial attach and session management over Evolved E-UTRAN or 5G NR using NG1, and later move to E-UTRAN and use EPC NAS by interworking with the NG core (e.g. moving the UE context from the NG core).

Service continuity is provided between E-UTRAN and the NG RAN options deployed by the operator via the Interworking Function and the common anchoring of the user plane. Inter-RAN PDU forwarding may be supported.
***** Next *****
6.18.2.1.2.2
Architecture for the home-routed roaming scenario

Figure 6.18.2.1-3 shows the reference architecture for the home-routed roaming scenario.
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Figure 6.18.2.1-3: Architecture for interworking scenario I2 (home-routed roaming scenario).

Differences compared to the non-roaming and roaming with local breakout scenarios include:

-
The MME is connected to the NGC CPF in the HPLMN via the NGx interface; and

-
The SGW is connected to the NGC CPF and NGC UPF in the VPLMN respectively via the NGz and NGy interfaces.

-
If policy and charging is controlled dynamically, the NG PCF is connected to the NGC CPF in the VPLMN.

Editor's note: Whether NGx, NGy, and NGz are new NG Core interfaces or S10, S8-U, and S8-C, respectively, will be decided in the normative phase.
***** Next *****

































































***** Next *****
6.18.2.2
Function description 
Architecture I2 impacts the following functional entities: 

MME: 

- 
NGx interface to perform idle and connected mode mobility procedures to/from NG Core

SGW: 

- 
NGy interface to perform mobility procedures to/from NG Core and to anchor user plane in NG Core

-
NGz interface to perform mobility procedures to/from NG Core

CP Functions in NG Core: 

- 
NGx interface to perform idle and connected mode mobility procedures to/from EPC

-
NGz interface to perform mobility procedures to/from EPC

UP Functions in NG Core: 

- 
NGy interface to perform connected mode mobility procedures to/from EPC by always anchoring user plane in NG CN

NOTE
 1: 
Depending on whether NGx, NGy, and NGz are new NG Core interfaces or S10, S5/S8-U, and S5/S8-C impacts to some of the above entities are omitted, e.g. if NGx is S10 then there is no impact in the MME since the CP functions of NG Core will look like another MME to the UEs "source" MME.

NOTE 2: 
Using appropriate core network selection mechanisms e.g. DECOR, network slicing etc. the UEs that are capable of interworking using this solution can be directed to specific EPC and NGC functions that support NGx/NGy/NGz and therefore this solution does not need to impact the whole EPC or NextGen CN deployment in a particular PLMN.
***** Next *****
Annex X:
Signalling flow examples for mobility procedures between EPS and NGS based on inter-core interface between EPC MME and NGC AMF
This annex provides examples of the signalling flows for mobility procedures between EPS and NGS based on single radio and single attach. These signalling flows may be taken into account for the discussion during the normative phase.
X.1
Context transfer before switch to the target system
X.1.1
Full session establishment
Figure X.1.1-1 shows a signalling flow for handover from the EPS to the NGS.
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Figure X.1.1-1: Signalling flow for handover from the EPS to the NGS.

1.
E-UTRAN decides that the UE should be handed over to the NG RAN. The UE PDU sessions are anchored in the NGC and the user plane PDU path includes the anchoring NGC UPF (TUPF), an EPC SGW supporting NGy, and E-UTRAN.

2.
The E-UTRAN sends a Handover Required (Target NG RAN Node ID, Source to Target Transparent Container) message to the MME.

3.
The MME selects an NGC CPF and sends a Relocation Request (Target NG RAN Node ID, Source to Target Transparent Container, MM and SM EPS UE Context) message to the selected NGC CPF.

4.
The NGC CPF converts the received MM EPS UE Context into the NGS MM UE Context. The NGC CPF reconciles the SM NGS UE context(s) with the SM EPS UE Context (including EPS QoS information), since the NGC CPF function already has a UE SM context. The NGS UE Context includes the NG QoS Rules for NG RAN and NGC UPF(s).

Editor's note: It is FFS whether the NGC CPF performs mapping of EPS QoS information into NG QoS Rules or NGC CPF should interact with the NG PCF to derive NG QoS Rules. This will be clarified as NG policy framework becomes clear.

Editor’s note: How the NGS Security Context is derived is FFS.

5.
The NGC CPF may decides whether another NGC UPF should be selected in addition to the TUPF. If the traffic for at least one PDU session is home routed (i.e. the TUPF is in the HPLMN), then an NGC UPF is selected in the VPLMN.

Editor’s note: whether the traffic of all PDU sessions is routed via this new NGC UPF in the VPLMN, or only for the home routed PDU sessions, depends on the conclusions on the overall architecture. 


If the NGC CPF decides to put an additional NGC UPF between the NG RAN and the TUPF, the NGC CPF:

-
requests session modification towards the TUPF providing updated NG QoS Rules (step 5a);

-
receives the NG9/NG-RC UL Tunnelling Information from the TUPF (step 5a), if needed;

Editor's note: It is FFS whether the NGy UL Tunnelling Information can be reused and thus the providing NG9/NG-RC UL Tunnelling Information is not necessary.

-
requests session creation towards the additional NGC UPF including NG9/NG-RU UL Tunnelling Information (step 5b); and

-
receives the NG3 UL Tunnelling Information from the non-terminating NGC UPF (step 5b).


Otherwise, the NGC CPF requests session modification towards the TUPF including NG QoS Rules in the session creation request message (step 5a). The NGC UPF responds with the NG3 UL Tunnelling Information (step 5a).

6.
The NGC CPF sends a Handover Request (Source to Target Transparent Container, NG QoS Rules, NG3 UL Tunnelling Information) message to the NG RAN.


The NG RAN sends a Handover Request Acknowledge (Target to Source Transparent Container, NG3 DL Tunnelling Information for PDU Forwarding) to the NGC CPF.

Editor's note: Details on the PDU forwarding negotiation are FFS and are in the scope of other WGs (e.g. RAN3, CT4).

7.
If the NG RAN provided NG3 DL Tunnelling Information for PDU Forwarding, the NGC CPF requests forwarding tunnel creation to the NGC UPF (either TUPF or non-terminating UPF in case additional NGC UPF is selected in step 5). The NGC UPF responds to the forwarding tunnel creation request including NGC UPF-side NGy Tunnelling Information for PDU Forwarding.

8.
The NGC CPF sends a response message to the Relocation Request message (sent in step 3). The response message includes the Target to Source Transparent Container and may include the NGC UPF-side NGy Tunnelling Information for PDU Forwarding.

9.
If the Relocation Response message includes the NGC UPF-side NGy Tunnelling Information for PDU Forwarding, the MME sends a Create Indirect Data Forwarding Tunnel Request (NGC UPF-side NGy Tunnelling Information for PDU Forwarding) message to the SGW. The SGW sends a Create Indirect Forwarding Tunnel Response (S1 UL Tunnelling Information for PDU Forwarding)

10.
The MME sends a Handover Command (Target to Source Transparent Container, S1 UL Tunnelling Information for PDU Forwarding) message to the E-UTRAN.

11.
Towards the UE, the E-UTRAN commands handover to the NG RAN. The UE detaches from the E-UTRAN and synchronizes to the NG RAN.


The E-UTRAN forwards PDUs coming from the SGW to the NGC UPF using the S1 UL Tunnelling Information for PDU Forwarding, the SGW forwards the PDUs to the NGC UPF using the NGC UPF-side NGy Tunnelling Information for PDU Forwarding, and the NGC UPF forwards the PDUs to the NG RAN using the NG3 DL Tunnelling Information for PDU Forwarding.

Editor's note: It is FFS how the PDUs can be forwarded via NGy and mapped to QoS flows.

12.
The UE confirms handover to the NG RAN.

13.
The NG RAN notifies to the NGC CPF that the UE is handed over to the NG RAN. The notification message includes the NG3 DL Tunnelling Information.

14.
If the additional non-terminating NGC UPF was selected in step 5, the NGC CPF:

-
updates the non-terminating NGC UPF with the NG3 DL Tunnelling Information (step 14a);

-
receives the NG9/NG-RU DL Tunnelling Information (step 14b); and

-
updates the TUPF with the NG9/NG-RU DL Tunnelling Information (step 14b).


Otherwise, the NGC CPF updates the TUPF with the NG3 DL Tunnelling Information (step 14b).


The NGC CPF may inform NG PCF of the UE’s handover to the NG RAN. The NGC CPF may notify the MME that the relocation is complete and session/context in the EPS-side can be deleted. The location registration procedure can be performed.

Figure X.1.1-2 depicts a signalling flow for handover from the NGS to the EPS.
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Figure X.1.1-1 Signalling flow for handover from the NGS to the EPS.

1.
The NG RAN decides that the UE should be handed over to the E-UTRAN. The use plane PDU path includes the anchoring NGC UPF (TUPF), non-terminating NGC UPF (optional), and NG RAN.

2.
The NG RAN notifies the NGC CPF that handover is required. The notification message includes Target eNB ID, Source to Target Transparent Container.

3.
The NGC CPF selects an MME and sends a Relocation Request (Target eNB ID, Source to Target Transparent Container, NGS UE Context) message to the selected MME.

4.
The MME converts the received NGS UE Context into EPS UE Context.

Editor’s note: How the EPS Security Context is derived is FFS.

5.
The MME sends a Create Session Request (PDN Connection Information (including EPS Bearer Contexts)) message to the SGW and the SGW responds to the MME with a Create Session Response (S1 UL Tunnelling Information) message.

6.
The MME sends a Handover Request (Source to Target Transparent Container, E-RAB Contexts (including S1 UL Tunnelling Information)) message to the E-UTRAN.


E-UTRAN sends a Handover Request Acknowledge (Target to Source Transparent Container, S1 DL Tunnelling Information for PDU Forwarding) message to the MME.

Editor's note: Details on the PDU forwarding negotiation are FFS and are in the scope of other WGs (e.g. RAN3, CT4).

7.
If the E-UTRAN provided S1 DL Tunnelling Information for PDU Forwarding, the MME requests forwarding tunnel creation to the SGW. The SGW responds to the forwarding tunnel creation request including SGW-side NGy Tunnelling Information for PDU Forwarding.

8.
The MME sends a response message to the Relocation Request message (sent in step 3). The response message includes the Target to Source Transparent Container and may include the SGW-side NGy Tunnelling Information for PDU Forwarding.

9.
If the Relocation Response message includes the SGW-side NGy Tunnelling Information for PDU Forwarding, the NGC CPF requests forwarding tunnel creation towards the NGC UPF (either TUPF or non-terminating NGC UPF if available). The request message includes the SGW-side NGy Tunnelling Information for PDU Forwarding. The NGC UPF responds to the NGC CPF with the NG3 UL Tunnelling Information for PDU Forwarding.

10.
The NGC CPF sends a Handover Command (Target to Source Transparent Container, NG3 UL Tunnelling Information for PDU Forwarding) message to the NG RAN.

11.
Towards the UE, the NG RAN commands handover to the E-UTRAN. The UE detaches from the NG RAN and synchronizes to the E-UTRAN.


The NG RAN forwards PDUs coming from the NGC UPF to the NGC UPF using the NG3 UL Tunnelling Information for PDU Forwarding, the NGC UPF forwards the PDUs to the SGW using the SGW-side NGy Tunnelling Information for PDU Forwarding, and the SGW forwards the PDUs to the E-UTRAN using the S1 DL Tunnelling Information for PDU Forwarding.

Editor's note: It is FFS how the PDUs can be forwarded via NGy and mapped to bearers.

12.
The UE confirms handover to the E-UTRAN.

13.
The E-UTRAN notifies to the MME that the UE is handed over to the E-UTRAN. The notification message includes the S1 DL Tunnelling Information.

14.
The MME sends a Modify Bearer Request (S1 DL Tunnelling Information) message to the SGW.

15.
The SGW sends a Modify Bearer Request (EPS Bearer Contexts (including NGy DL Tunnelling Information)) message to the NGC CPF.

16.
The NGC CPF requests session modification to the TUPF. The TUPF receives EPS Bearer Contexts including NGy DL Tunnelling Information from the NGC CPF. The NGC CPF obtains Per-Bearer NGy UL Tunnelling Information from the TUPF.

17.
The NGC CPF sends a Modify Bearer Response (Per-Bearer NGy UL Tunnelling Information) message to the SGW. The SGW replaces the NGy UL Tunnelling Information received in step 5 with the Per-Bearer NGy UL Tunnelling Information.


The NGC CPF may inform NG PCF of the UE’s handover to the E-UTRAN.

18.
The SGW sends a Modify Bearer Response message to the MME.


The MME may notify the NGC CPF that the relocation is complete and session/context in the NGS-side can be deleted. The location registration procedure can be performed.
X.1.2
Default bearer handover and dedicated bearer re-activation
In this option the source RAN initiates a Handover Preparation procedure, however, the handover preparation is used only for establishment of the “default bearer” in the target RAN for every PDU Session.

When ordered by the source RAN, the UE performs handover. At the end of the handover only the default bearer is established for every PDU Session. After handover completion, the PGW triggers establishment of dedicated bearers.
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Figure X.1.2-1: “Default bearer” handover and “dedicated bearer” reactivation after HO completion
The call flow depicted in Figure X.1.2-1 corresponds to the traditional handover call flow similar to that in TS 23.401 Figure 5.5.1.2.2-1. The main difference is in step 1b and step 4.

1b.
Based on the candidate target cell the NGC selects an appropriate MME to which it sends a Relocation Request message. The message includes at least UE’s security context and a bearer context corresponding to the Default QoS rule of each PDU Session. In this solution it is assumed that only SRB is being handed over.

3.
At handover completion only the default bearer is established on the target side for each PDN connection.

4.
The PGW initiates the activation of Dedicated bearers using the Dedicated bearer activation procedure.

Between steps 3 and 4 all traffic of a PDN connection is served with the default QoS.
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Figure X.1.2-2: “Default bearer” handover and “dedicated bearer” reactivation in HO preparation phase
The call flow depicted in Figure X.1.2-2 corresponds to the traditional handover call flow similar to Figure X.1.2-1. The main difference is in step 1c.

1c-1.
Based on the candidate target cell the NGC selects an appropriate MME to which it sends a Relocation Request message. The message only includes MM context e.g. UE’s security context and MME establishes PDN connection as defined in TS 23.401 (step 12 to 16 of Figure 5.3.2.1-1: Attach procedure) with the same NGC CPF that also acts as PGW-C to have IP address preservation.
1c-2. 
The PGW could initiate the activation of dedicated bearers in order to deliver some traffic e.g. voice packet over the dedicated bearer.
NOTE: 
Based on operator policy, step 1d could be initiated after step 1c-2 is completed with the dedicated bearer for e.g. voice service. Otherwise, steps 1c-2 and 1d can be performed independently.
X.1.3
SRB-only handover and PDN re-activation
In this option the source RAN initiates a Handover Preparation procedure, however, the handover preparation is used only for establishment of the SRB in the target RAN.

When ordered by the source RAN, the UE performs handover. At the end of handover only the SRB is established on the target side. After handover completion, the UE reactivates the PDN connections on the target side by using the UE requested PDN connectivity procedure (with indication of “Handover Attach” in the request).

As in the previous solution, the UE security context and PGW address(es) are pushed to the target side as part of the handover preparation procedure.
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Figure X.1.3-1: SRB-only handover and PDN reactivation

In reference to Figure X.1.2-1 the main changes (compared to the call flow in Figure 6.18.4.2-1) is in steps 1a-2b.

1a.
The source RAN initiates handover preparation by sending a Handover Required message to the NGC. The message contains the identifier of the candidate target cell. 

1b.
Based on the candidate target cell the NGC selects an appropriate MME to which it sends a Relocation Request message. The message includes at least UE’s security context and the PGW address(es) of the PGW(s) that currently serve(s) the UE. In this solution it is assumed that only SRB is being handed over.

1c.
The target MME executes the Handover Request procedure with the target RAN indicating that this an SRB-only handover.

1d.
The target MME responds with a Relocation Response message including a transparent container provided by the target RAN (if needed).

1e.
NGC sends a Handover Command message to the source RAN including the transparent container (if needed).

1f.
Source RAN sends a Handover Command to UE.

2a.
UE connects to the target RAN and sends a Handover Complete message.

2b.
The target RAN sends a Handover Complete message to MME.

At this point only the SRB is handed over to the target network. Once the handover procedure is completed, the UE initiates PDN re-activation by using the UE requested PDN connectivity procedure and setting the Request Type to “handover”, which allows the MME to retrieve the PGW(s) that was serving the UE on the source side.

X.1.4
Handover Attach with context push

In this option the source RAN initiates a Handover Preparation procedure, however, the handover preparation is only used to push the UE security context and PGW address(es) in the target MME via NGx.

When UE is ordered by source RAN to perform handover (which at RAN level may actually translate into RRC redirection), the UE performs a Handover Attach on the target side.

To assist the target RAN to select the appropriate CN function (i.e. MME), the UE is assigned an S-TMSI that points to the MME where the UE context has been pushed.
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Figure X.1.4-1: “Handover Attach” from NGS to EPS with context push

In reference to Figure X.1.4-1 the main changes (compared to the call flow in Figure 6.18.4.2-1) is in steps 1a-1e.

1a.
The source RAN initiates handover preparation by sending a Handover Required message to the NGC. The message contains the identifier of the candidate target cell. 

1b.
Based on the candidate target cell the NGC selects an appropriate MME to which it sends a Relocation Request message. The message includes at least UE’s security context and the PGW address(es) of the PGW(s) that currently serve(s) the UE.

1c.
The target MME responds with a Relocation Response message including a new UE identifier that uniquely identifies the MME in the target network, as well as the UE context within the MME. Today within a specific PLMN and within a specific MME pool the MME is uniquely identified via the MMEC, and the UE context within a specific MME is uniquely identified via the M-TMSI. The MMEC and the M-TMSI together form the S-TMSI.

1d.
NGC sends a Handover Command message to the source RAN including the assigned S-TMSI.

1e.
Source RAN sends a Handover Command to UE including the assigned S-TMSI. Note that at RAN level the Handover Command message may actually translate into RRC redirection message.

2.
UE connects to the target RAN and initiates a Handover Attach procedure. The S-TMSI allows the target RAN to select the right MME.

The rest of the procedure is similar as the one described in Figure X.2.1-1, the main difference being that the UE context has already been pushed into the MME, which further shortens the duration of the Handover Attach procedure and minimises the service break.

X.2
Context transfer after switch to the target system
X.2.1
Handover Attach with context pull

This option is similar to the solution described in clause 18.4 in that, after being instructed by NG RAN to hand over to EPS, the UE performs a Handover Attach procedure. The difference, compared to the solution in clause 18.4, is that the target MME uses the NGx interface to retrieve the security context and the PGW address from the NG Core. By skipping the authentication procedure the duration of the Handover Attach should be significantly reduced.
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Figure X.2.1-1: “Handover Attach” from NGS to EPS with context pull

In reference to Figure X.2.1-1 the main changes (compared to the call flow in Figure 6.18.4.2-1) is in step 3.

3. 
Instead of contacting the HSS for the purpose of UE authentication as well as fetching the PGW address, the target MME obtains the UE security context and PGW address from the NGC via NGx.

Note that resource release in NGC in step 6 is triggered from the common PGW / IP anchor when the UE establishes the PDN connection on the target side.
***** End of the text *****[image: image12.png]
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�(e)DÉCOR mechanisms take into account the UE subscription.


�This cannot be decided without stage 3 details. E.g. if CT4 decides to use other protocol than GTPv2-C, then NGx cannot be S10.


�The details depend on e.g. the mobility, QoS, policy frameworks.


�As the time being, only the figure for non-roaming and roaming with local breakout scenarios is updated and the figure for roaming with home routed will be updated later on.


�This should be a note rather than editor’s note because there is no point to study.
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