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Abstract of the contribution: update to Solution #8: IP address allocation by the UPF
Introduction
changes 
void
Proposal
It is proposed to update TS 23.726 as follows.
* * * Change * * * * 
6.8
Solution #8: UE IP address allocation by the UPF

6.8.1
Overview

This solution addresses KI #2.

This solution relies on the UPF allocating the IPv4 address / IPV6 prefix to be used by a PDU Session over N6 (both referred to as "IP address of the PDU Session" in the solution description).

This solution allows an UPF to serve an highly varying number of SMF without having to partition the N6 addressing space targeting this UPF between these SMF(s) (the N6 addressing space targeting this UPF refers to the range(s) of IP address to be allocated for PDU Sessions).

Furthermore, this solution aims at reducing the configuration effort when deploying a new UPF as only this UPF needs to be configured with its own IP address range(s) on N6; there may be multiple IP address range(s) on N6 when the UPF supports multiple network instances (corresponding to multiple DNN(s)).

Whether this solution applies or whether Rel15 mechanisms are used to allocate UE IP address(es) for a PDU Session is transparent to other entities than SMF and UPF (and hence transparent to the UE).
6.8.2
Description of the solution

Upon N4 Association Setup Procedure (TS 23.502 [3], clause 4.4.3.1) the SMF and UPF negotiate the support of this capability/solution. The rest of the description assumes both SMF and UPF support it.

The SMF, when needing an IP address for a PDU Session, creates a PDR and provides in the corresponding PDI (refer to TS 29.244 [5]):
-
A source interface referring to the N6 interface.

-
A Network Instance. The Network Instance is determined as in Rel15 with the potential modification that the SMF may take into account the IP index received from the PCF to determine the Network Instance.

-
No UE IP address but an indication that an IP address is to be allocated and the IP version (V4 / V6) for this IP address / Prefix to be allocated.


In its answer the UPF provides the IP address it has allocated to the PDU Session. 
At PDU Session establishment (TS 23.502 Figure 4.3.2.2.1-1), N4 session creation takes place before Step 9 (SMF initiated SM Policy Association Creation/Modification procedure).
The removal of the PDI or of the PFCP session induces the release of the corresponding N6 IP address(es).
The SMF remains responsible of sending the allocated UE IP address in CP signaling to:
-
the UE via NAS

-
the PCF as part of SMF initiated SM Policy Association Modification 

-
the CHF, LI, etc.

The UPF stores the relationship between allocated UE IP addresses and N4 Sessions. When a N4 Session is released the corresponding UE IP addresses are automatically considered by the UPF as released.
In-band UE IP address transfer to the UE (SLAAC, DHCPV4, DHCPV6) remains under responsibility of the SMF (using existing UPF configuration over N4 of UPF traffic forwarding between N3/N9 and the SMF); The SMF is responsible of the DHCP lease timer; N4 specifications need to evolve in order to support SMF request to release UE IP address to support following case: the lease timer expires and this is not a condition to release the PDU Session (as for example other IP addresses are still allocated on the PDU Session as for example for an IPv4v6 PDU Session);
6.8.3
Impacts on existing Functions

-
OAM: no more need to co-ordinate IP address pools between SMF and UPF
-
SMF and UPF negotiate the support and the need of this feature over N4
-
UPF: needs to allocate IP address and maintain the list allocated IP address
-
N4 specifications need to evolve in order to support SMF request to allocate/release UE IP address


* * * Change * * * * 
6.X
Solution #X: UE IP address allocation by the UPF & UPF dealing with UP transfer to UE
6.X.1
Overview

This solution addresses KI #2. 

This solution is a variant of solution 8 where in-band UE IP address transfer to the UE (SLAAC, DHCPV4, DHCPV6) is delegated to the UPF; 
Whether this solution applies or whether Rel15 mechanisms are used to allocate UE IP address(es) for a PDU Session is transparent to other entities than SMF and UPF (and hence transparent to the UE).

6.8.2
Description of the solution
In case of IPV6 address or of DHCPv4 transfer of UE IP address, in-band UE IP address transfer to the UE (SLAAC, DHCPV4, DHCPV6) is delegated to the UPF;
The UPF becomes responsible of the DHCP lease timer; N4 specifications need to evolve in order to support UPF Notification to SMF when an UE IP address has been allocated or released (e.g. when the DHCP lease timer has expired).

NOTE:
This solution reduces relaying of UP traffic (regular DHCP exchange to re-new the IP lease) over N4 but requires N4 changes to support UPF Notification to SMF when an UE IP address has been allocated or released. (from SMF perspective) UPF Notification to SMF when an UE IP address has been allocated or released is similar to UPF notification related with MAC addresses of an UE in case of Ethernet PDU Session type (R15)
6.X.3
Impacts on existing Functions

-
(as in solution 8) 
-
OAM: no more need to co-ordinate IP address pools between SMF and UPF

-
SMF and UPF negotiate the support and the need of this feature over N4

-
UPF: needs to allocate IP address and maintain the list allocated IP address
-
N4 specifications need to evolve in order to support SMF request to allocate/release UE IP address

-
N4 specifications need to evolve in order to support UPF Notification to SMF when an UE IP address has been allocated or released
* * * Change * * * *
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