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1 Discussion
Problem statment:   is it needed that 3GPP specifications support the selection of a new or of an intermediate SMF due to UE far mobility. Correlated question: Is there an SMF serving area?
There are 4 basic network deployments (cf S2-171750)

[image: image4.png]Cl)  [sur SVIF Q) SMF SMF
I
[urr T [ uer J
uer | Luee J ok || [ uer
(RJAN/N3IWF (RIAN/N3IWF
DY) [“smr SMF_ b2) SMF SMF
[ oer | | wer ) ‘IUPF | /_IUPF J e 1 [ uer

(R)AN/N3IWF

(R)AN/N3IWF

SMF Service Area
UPF Service Area





Figure 1. Alternative deployments from Ericsson (S2-171750)
Related  Questions:
1. Should 5GC assume full network coverage by all SMFs and UPFs (Configuration C1)?

2. Should 5GC support deployments with limited SMF coverage (Configuration D1 and D2)?

3. Should 5GC support deployments with limited UPF coverage (Configuration C2 and D2)?
These questions should be considered in case of big countries as for small countries configuration C1 may suffice.

Configuration C1/D1 (UPF area = whole PLMN) mean that an UPF are assumed to serve a whole country. This is clearly not possible in big countries in cases where local access to a DN is required (e.g. access to local CDN or Edge Computing based e.g. on an UL CL or a BP). 

UL CL  = Uplink Classifier  ; BP = Branching Point

Proposal 1: Configuration C1 and D1 (UPF area = whole PLMN) cannot correspond to the only deployments supported by 5GC
It is desirable to decouple UPF  instantiation which is a SW deployment problem (possibly related with IP connectivity towards these UPF / applications) from TAI (which is a notion related with paging optimization and with UE mobility, where e.g. TA boundaries take into account motor ways or train lines with high traffic). The IP routes may not coincide with user routes
An UE may have multiple PDU sessions, each possibly involving different UPF. 3GPP Specifications should not put constraints between the TA list sent by the AMF to the UE (as part of the RM procedures) and potential UPF areas .

UPF location is handled (by SMF) on a per DNAI basis (and correspond to Data Centers where UPF are deployed)
-
The UE location  information handled on the interface between AMF and SMF is on a per TAI (or cell) basis

-
The mapping between DNAI(s) and UE location (TAI) is done at SMF level.

Proposal 2: TA lists and AMF service areas are independent from the areas served by the UPF.
The following assumes a PDU session in SSC mode 1 (with preservation of the PDU session anchor despite UE mobility) and a non roaming case
Considering an UE setting up a PDU session in Boston / Harbin) (e.g. controlled a SMF located in NY / Beijing and a PDU session anchor in Boston / Harbin) that moves to a remote part of country (e.g. Miami / ShangHai) and that has to be served by a local UL CL / BP. A local UPF (in e.g. Miami / ShangHai) has to be inserted. Can this local UPF be directly controlled by the now remote SMF located e.g. in NY / Beijing?
Basically configuration C2 (SMF area= whole PLMN) means that any SMF may directly control any UPF in the network 

This is related with how operator deploy their networks and whether regional / provincial organization of the 5GC is foreseen. For example would  UPF capabilities always  be configured in a central server or would UPF capabilities be locally configured on the SMF.
Operators are invited to comment on whether Configuration C2 ( SMF area= whole PLMN meaning that any SMF may directly control any UPF in the network) fulfils all their need.

Nevertheless this Tdoc assumes that configuration C2 cannot address all operator deployments and studies Configuration D2 considering that D2 does not prevent multiple SMF serving an area from using the service a given UPF. This supports the case where different SMF serving the same administrative area (but possibly located in different data centers or supporting different SW / 3GPP versions would use the User plane services of the same UPF) 
Proposal 3: An UPF may simultaneously serve different SMF.
Configuration D2 (limited SMF and UPF serving areas) may correspond to following solutions:

1. D2.1: when the UE leaves the area of the SMF the PDU session is released. This can work well for SSC mode 2 and 3 but cannot work with SSC mode 1 so is no more considered
2. D2.2: when the UE leaves the area of the (anchor) SMF over which the PDU session has been established (called later the main or anchor SMF), the (anchor)  SMF invokes a local SMF acting as  CP mobility anchor to control the remote UPF.  The insertion of a local SMF acting as a  CP mobility anchor is done/decided by the (anchor)  SMF on a per PDU session basis. The local SMF acting as  CP mobility anchor controls the local UPF(s)

3. D2.3: always insert a local SMF acting as  CP mobility anchor. This almost boils down to the EPC architecture (SGW) and is inefficient as remote mobility requiring a local SMF acting as  CP mobility anchor  is a “rare” case.
Only option D2.2 is further discussed

Option D2.2 (when a local SMF  has been added)  raises at least the  question of Where does N11 terminate? There are 2 options (in both it is assumed that the “ anchor” SMF supports the N10/N7 interfaces with UDM and PCF and the interfaces with the DN)
D2.2.a The AMF interacts directly with the (anchor) SMF over N11 (N11 terminated on the anchor  SMF): the local SMF controller is used as an ancillary of the anchor SMF of a PDU session
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Figure D2.2.a: local SMF used as an ancillary of the (anchor) SMF of a PDU session 

In D2.2a case, the insertion of a local SMF (acting as CP mobility anchor) is transparent to the AMF. But DDN related signalling and Hand-Over related signalling between the AMF and a local SMF (acting as CP mobility anchor) need to “travel” via the (anchor) SMF. This may add delay for these procedures (this is not an issue for DDN as the extra delay is much lower than the delays related with paging).  The (anchor) SMF being naturally involved in Hand-Over signalling can take appropriate actions (adding / removing local UPF(s) and a local SMF)

In D2.2a case NAS SM is terminated in the anchor SMF and Nxy acts as a kind of N4 proxy.
D2.2.b  the AMF interacts directly with the CP mobility anchor (N11 terminated on  the local SMF): 
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Figure D2.2.b: local SMF as a N11 termination

In D2.2.b case, the insertion of a CP mobility anchor is not transparent to the AMF. The architecture is a bit similar to the case of Home Routed deployments.  The (anchor) SMF does not need to get involved by DDN related signalling but needs to be involved in  Hand-Over related signalling (to be able of adding / removing local UPF and thus local SMF(s)). Thus Nxy cannot actually work as N16 (interface between V-SMF and  H-SMF)


The insertion of a local SMF can only be decided by the SMF as the SMF is aware of its service area (the service areas of different SMF in different slices may be different). The insertion / removal  of a local SMF 

· May take place in the middle of a mobility procedure  (N2 based Hand-Over preparation phase)
· implies that the SMF has to request the AMF to change the N11 termination point (possibly in the middle of a N11 procedure)

In D2.2.b case, Termination of NAS could be:
a. NAS is terminated in the CP mobility anchor. This would mean that the NAS mobility anchor has to act as a V-SMF
b. NAS is relayed to the anchor SMF

Changes wrt previous
Local ( Intermediate UPF
3GPP N4 supports the control of an UPF by ……
2
Proposal

A. It is proposed to Endorse

1) Proposal 1: Configuration C1 and D1 (UPF area = whole PLMN) cannot correspond to the only deployments supported by 5GC
2) Proposal 2: TA lists and AMF service areas are independent from the areas served by the UPF.
3) Proposal 3: An UPF may simultaneously serve different SMF. (second actual P-CR change)
B. Operators are invited to comment on whether Configuration C2 (SMF area= whole PLMN meaning that any SMF may directly control any UPF in the network) fulfils all their need. (The second actual P-CR change assumes the answer is Yes and that support of configuration D2 is needed)
C. It is proposed to adopt the following in TS 23.501. 

* * * * First Change * * * *
5.6.1
Overview
The 5GC supports a PDU Connectivity Service i.e. a service that provides exchange of PDUs between a UE and a data network identified by a DNN. The PDU Connectivity Service is supported via PDU sessions that are established upon request from the UE.

Editor's note:
It is FFS whether "DNN" or "APN" is to be used.

Each PDU session supports a single PDU session type i.e. supports the exchange of a single type of PDU requested by the UE at the establishment of the PDU session. The following PDU session types are defined: IPv4, IPv6, Ethernet, Unstructured (where the type of PDU exchanged between the UE and DN is totally transparent to the 5G system).

NOTE 1:
In this release the 5GC does not support dual stack PDU Session (PDU Session type IPv4v6): The 5GC supports dual Stack UEs by using separate PDU sessions for IPv4 and IPv6.

PDU sessions are established (upon UE request), modified (upon UE and 5GC request) and released (upon UE and 5GC request) using NAS SM signalling exchanged over N1 between the UE and the SMF. Upon request from an Application Server, the 5GC is able to trigger the UE to establish a PDU session to a specific DNN.

The SMF is responsible of checking whether the UE requests are compliant with the user subscription. For this purpose it retrieves SMF level subscription data from the UDM. Such data may indicate per DNN:

-
The allowed PDU session Type.

-
Whether in case of Home Routed the VPLMN is allowed to  insert an UL CL or a Branching Point for a PDU session towards this DNN..

This information is provided to the SMF in VPLMN by the SMF in HPLMN.

-
The allowed SSC modes.

Editor's note:
The exact list of subscription data mentioned above will be refined. This will take into account the output of other key issues (slicing, QoS, etc.).

Editor's note:
It is FFS whether SMF level subscription data is defined per slice

An UE that is registered over multiple accesses chooses over which access to establish a PDU session.

Editor's note:
The choice of the access to use for a PDU session is based at least on network policy, service requirements and user subscription. The definition of policy for selecting the access to route the PDU Sessions (e.g. service requirements, user subscription, etc.) and how it is used are FFS.

NOTE 2:
In this release, at a given time, a PDU session is routed over only a single access network.

An UE may request to move a PDU session between 3GPP and Non 3GPP accesses. The decision to move PDU sessions between 3GPP access and Non 3GPP access is made on a per PDU session basis, i.e. the UE may, at a given time, have some PDU sessions using 3GPP access while other PDU sessions are using Non 3GPP access.

In a PDU session establishment request sent to the network, the UE shall provide a PDU Session Id as defined in clause 5.3.2. The UE may also provide:

-
A PDU session Type.

-
Slicing information.

Editor's note:
slicing related information is to be further clarified. An S-NSSAI information is meant.

-
The DNN (Data Network Name).

-
The SSC mode (Service and Session Continuity mode defined in clause 5.6.9.2).

Editor's note:
It is FFS Whether the UE may also provide and information indicating its willingness to move a PDU session between 3GPP and Non 3GPP access.

Table 5.6.1-1: Attributes of a PDU session

	PDU session attribute
	May be modified later during the lifetime of the PDU session
	Notes

	Slicing information
	No
	(Note 1)(Note 2)



	DNN (Data Network Name)
	No
	(Note 1)(Note 2)

	PDU session Type
	No
	(Note 1)

	SSC mode
	No
	(Note 1)

The semantics of Service and Session Continuity mode is defined in clause 5.6.9.2

	PDU session Id
	No
	

	NOTE 1:
If it is not provided by the UE, the network determines the parameter based on default information received in user subscription. Subscription to different DNN(s) may correspond to different default SSC modes and different default PDU session Types

NOTE 2:
Slicing information and DNN are used by AMF to select a SMF to handle a new session. Refer to clause 5.2.


An UE may establish multiple PDU sessions, to the same data network or to different data networks, via 3GPP and via and Non-3GPP access networks at the same time.

An UE may establish multiple PDU sessions to the same Data Network and served by different UPF terminating N6.

A UE with multiple established PDU sessions may be served by different SMF.
The user plane paths of different PDU Sessions (to the same or to different DNN) belonging to the same UE may be completely disjoint between the AN and the UPF interfacing with the DN.
NOTE 3:
User Plane resources for PDU sessions of a UE, except for regulatory prioritized service like Emergency Services and MPS, can be deactivated by the network decision when a UE moves into a Non-allowed area from an Allowed area.
When a UE moves to  an area not served by the “SMF managing the PDU Session”, an additional SMF serving the UE location is invoked to control intermediate UPF(s) for the PDU session. The decision to invoke, remove such an additional SMF or to change the additional SMF is independently taken per PDU session.

NOTE 4:  The “SMF managing the PDU Session” controls the whole life time of the PDU session regardless of  the UE mobility. 

Editor's note: The name of the “additional SMF” is FFS.

Editor's note: It is FFS which NF decides to insert a local SMF. It is FFS whether the additional SMF terminate  N11 or whether it acts as a kind of  N4 proxy to select and control  the local UPF.

* * * * Next Change * * * *
5.8.2
User Plane Function(s)
User Plane Function(s) (UPF(s)) handle the user plane path of PDU sessions. An UPF that provides the interface to a Data Network supports the functionality of a PDU session anchor.

The number of UPFs for a PDU Session is not restricted by the3GPP specifications but specifications support deployments with a single UPF or multiple UPFs for a given PDU session.

Deployments with one single UPF used to serve a PDU session do not apply to the Home Routed case and may not apply to the cases described in clause 5.6.4.

Deployments where a UPF may only be controlled by a single SMF, and deployments where a UPF may be controlled by multiple SMFs (for different PDU sessions) are both supported
UPF traffic detection capabilities may be used by the SMF in order to control at least following features of the UPF:

-
Traffic reporting (e.g. allowing SMF support for charging)

-
QoS enforcement

-
traffic routing (e.g.as defined in clause 5.6.4. for UL CL or IPv6 multi-homing)

The UPF traffic detection capabilities may detect traffic based on traffic pattern for mapping at least any combination of:

-
PDU session.
-
5QI.
-
802.1q header (in case of PDU session Type Ethernet).

-
Source/destination IP address or IPv6 network prefix.
-
Source / destination port.
-
Application Identifier: The Application ID is an index to a set of application detection rules configured in UPF.
-
protocol ID of the protocol above IP.
-
Type of Service (TOS) (IPv4) / Traffic class (IPv6) and Mask.
In the pattern:

-
a value left unspecified in a filter matches any value of the corresponding information in a packet.
-
an IP address or Prefix may be combined with a prefix mask.
-
port numbers may be specified as port ranges.

UPF selection is described in clause 6.2.
* * * * End of Changes * * * *
3GPP
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