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Abstract of the contribution: This contribution proposes evaluation of solution #11 and #12 on IP address allocation in external NRF / AAA / DHCP servers
Proposal

It is proposed to update TR 23.726 as follows

***** First Change *****

6.11.4
Evaluation of the solution

The "pros" and "cons" of this solution are described below.

Pros:

-
Efficient usage of IP resource based on the dynamic service requirements, which means the IP address assigned by the DHCP or NRF can be done according to the requirement of service, i.e. the allocated IP address range can be small or large. For example, if the OAM determines that the IP pools allocated to the DHCP or NRF are nearing exhaustion, it can provision additional addresses that meets network routing requirements.

-
PDU establishment procedures between the PCF, UPF and SMF is unchanged from release 15 allowing the solution to co-exist seamlessly and provide an easy migration path. 

-
Locally configured or AAA received attributes can be applied to the IP pool in the same manner as currently deployed IP pools.

-
IP addresses are managed globally and optionally external to 3GPP Network Functions allowing for best practice IP address resource management coordinated with the network topology mapping functions.  This reduces the instances of route fragmentation. 
-
The IP address resource is managed by the control plane function, which facilitates UPF restoration (i.e. the IP address map on the UPF could be restored quickly and accurately by the SMF).

Cons:

-
An additional step is added to the PDU establishment procedure. 
-
Moving PDU’s from one UPF to another for load balancing purposes requires careful coordination and may nto be possible in many cases.  
-
In the case the IP addresses are released by IP address range, this IP address range can only be released until all the UE within this IP address range release the associated PDU Session. However, since the IP address range can be adapted reduced one IP address at a time, the drawback is limited.

-
Two types of NFs have to handle IP address pool management; SMF and NRF or DHCP.

-
In the case of complete NRF or DHCP failure, a mechanism is needed to rebuild the allocated IP address list before the NRF or DHCP can re-assign IP addresses to avoid duplicate IP address allocation.  
***** Second Change *****

6.12.4
Evaluation of the solution

The "pros" and "cons" of this solution are described below.

Pros:

-
Efficient usage of IP resource based on the dynamic service requirements, which means the IP address assigned by the DHCP or DN-AAA can be done according to the requirement of service, i.e. the allocated IP address range can be small or large. For example, if the OAM determines that the IP pools allocated to the DHCP or DN-AAA are nearing exhaustion, it can provision additional addresses that meets network routing requirements.

-
PDU establishment procedures between the PCF, UPF and SMF is unchanged from release 15 allowing the solution to co-exist seamlessly and provide an easy migration path. 

-
Locally configured or AAA received attributes can be applied to the IP pool in the same manner as currently deployed IP pools.

-
IP addresses are managed globally and optionally external to 3GPP Network Functions allowing for best practice IP address resource management coordinated with the network topology mapping functions.  This reduces the instances of route fragmentation. 
-
The IP address resource is managed by the control plane function, which facilitates UPF restoration (i.e. the IP address map on the UPF could be restored quickly and accurately by the SMF).
-
The DN-AAA can manage which addresses are allocated from which UPF allowing the DN to easily manage the IP network. 
Cons:

-
An additional step is always added to the PDU establishment procedure. 
-
Moving PDU’s from one UPF to another for load balancing purposes requires careful coordination and may nto be possible in many cases.  
-
In the case the IP addresses are released by IP address range, this IP address range can only be released until all the UE within this IP address range release the associated PDU Session. However, since the IP address range can be adapted reduced one IP address at a time, the drawback is limited.

-
Two types of NFs have to handle IP address pool management; SMF and DN-AAA or DHCP.
-
DN-AAA may not be in the home PLMN’s domain which may hinder IP address management.
-
In the case of complete NRF or DN-AAA failure, a mechanism is needed to rebuild the allocated IP address list before the DN-AAA or DHCP can re-assign IP addresses to avoid duplicate IP address allocation.  
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