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[bookmark: OLE_LINK6]Abstract of the contribution: This contribution proposes evaluation to solution 10. 
1 Discussion
In this contribution, we propose an evaluation of solution 10.
2 Proposal
It is proposed to add the following text into TR 23.726.

/*************************** Start of the first change ************************/
[bookmark: _Toc517275410][bookmark: _Toc513647969]6.10	Solution #10: IP address assignment by the SMF via IP Section allocation
[bookmark: _Toc517275411]6.10.1	Overview
This solution addresses key issue #2.
[bookmark: _Toc517275412]6.10.2	Description of the solution
When a UPF is deployed the associated UE IP addresses space and the corresponding DNN is registered to the NRF.
Based on the operator’s configuration, Tthe UPF may provide an initial IP section, i.e. IP address ranges, which contains small amounts of the UE IP addresses and may be more than one IP subnet, to the SMF during the node level N4 association information exchange when UPF is selected by the SMF as PSA. If the UPF selected by the SMF is the PSA of a PDU session, the SMF allocates IP address from the initial IP Section provided by UPF to the UE.


Figure 6.10.2-1: Initial IP Section allocated to SMF
1.	When the UPF is deployed, the SMF may send N4 association setup request to UPF.
2.	The UPF send a N4 association setup response to SMF, in which, an initial IP Section together with its associated DNN are provided to the SMF in the N4 association setup response message. The SMF stores the initial IP Section and the associated DNN.
Based on the operator’s configuration Tthe alternative means for the SMF obtains the initial UE IP Section for one DNN of one UPF via the NRF, which is defined in TS 23.502 [3], clause 4.17.x4.17.6. When the UPF is registered to the NRF, the UPF provides the UE IP Pool and DNN to the NRF. The SMF invokes the Nnrf_NFDiscovery _NFStatusSubscribe service of the NRF, the NRF provide the initial IP Section and DNN to the SMF via Nnrf_NFManagement_NFStatusNotify.
After the initial IP Section got from UPF, the SMF can allocate the IP address to the UE from that allocated IP section. When the (initial) IP Section of the UPF for one DNN is close to be exhausted, the SMF request a new section of IP addresses of the UPF from the NRF.


Figure 6.10.2-2: New IP Section allocated to SMF
1.	The UE sends a PDU session establishment request to SMF. SMF selects the UPF, and allocate UE IP address from the corresponding IP Section of the selected UPF.
2.	(optional)If the IP Section of the selected UPF is close to be exhausted, the SMF may request a new amount of  IP addresses  from the NRF. This step can be executed in parallel with the PDU Session Establishment procedure.
2a:	(optional) The SMF provide the UPF ID and the DNN to the NRF.
2b:	(optional) The NRF sends a new allocated IP Section corresponding to the indicated DNN and the UPF to the SMF. The new allocated IP Section could be IP address ranges or a list of IP addresses.
NOTE:	The new IP Section is used by the SMF for the IP address assignment to the subsequent UE.
3~4.	The SMF sends N4 session establishment request to the UPF with the allocated UE IP address.
5.	After the PDU session has been established, the SMF sends the PDU session establishment response to UE.
When a PDU session is released, the SMF may initiate IP Section release. When the IP address is released successfully, the NRF could reallocate this IP address to other SMF when receiving the IP Section request message.


Figure 6.10.2-3: IP Section release from SMF
1.	The UE sends PDU Session release request to SMF.
2~ 4.	The PDU Session is released.
5.	If the allocated IP address from NRF is IP addresses ranges and the UE is the last one which occupy the IP address of the IP address range, the SMF may initiate IP Section release.
	If the allocated IP address from NRF is a list of IP addresses, the SMF may initiates IP Section release including the released IP address. The SMF may aggregate several IP Section release message into one message sent to NRF.
	The SMF sends IP Section release request to NRF which contains UPF ID, DNN, and IP Section or IP address(s) to be released.
6.	The NRF responds to the SMF.
[bookmark: _Toc517275413]6.10.3	The impact of the solution
SMF:
-	(optional)The SMF got the initial IP Section from UPF or NRF.
-	The SMF request a new IP Section to the NRF when the IP resource is insufficient
-	When the last UE which occupy the IP address of the IP Section initiates PDU session delete procedure or when one PDU Session is released, the SMF request to NRF to recycle this IP section.
NRF:
-	The NRF manages the whole UE's IP address pool for one DNN of the UPF, and divides the UE's IP address pool into small IP section.
-	When receiving the IP Section request from SMF, the NRF assign one IP Section or a list of IP address to the SMF.
-	When receiving the IP Section release request from SMF, the NRF recycle this IP section.
-	(optional)The NRF provides the initial IP Section for one DNN to the SMF during the SMF Provisioning of available UPFs when using the NRF procedure if NRF based mechanism is adopted.
UPF:
-	(optional)The UPF provides the initial IP Section for one DNN to the SMF during the N4 association setup procedure when SMF select UPF directly if UPF based mechanism is adopted.

6.10.4	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 applied by the SMF 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 SMF find the IP address ranged allocated is not enough, the SMF can do the IP section request again until it fulfil the service requirement. 
· Avoid the large IP range of the UPF statically binding with one SMF instance, which support the independent UPF and SMF scale-in/out and scale-up/down. 
· Low signalling overhead due to the IP section reversion is supported by the SMF. The SMF act as the second layer IP address management, it can avoid that each individual IP address allocation need done via the NRF. This can avoid the unnecessary signalling interaction between the SMF and NRF. 
· The IP address resource is managed by the control plane function, which is beneficial to the UPF restoration (i.e. the IP address map on the UPF could be restored quickly and accurately by the SMF). 
Cons:
· If the IP section is allocated per a list of IP address, the IP address managed by NRF is the disperse IP address of the whole IP resource.
· Risk for IP address pool fragmentation and inefficient IP address management when a pool of IP addresses in NRF is subdivided into smaller pools provided to SMFs. So the IP address pool need be arranged in a suitable size.
· In 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 size can be adapted to the network, the drawback is limited.
· Two types of NFs have to handle IP address pool management; SMF and NRF. 
· In case of SMF failure NRF need to ensure there is no resource leakage.
******************************* End of Changes *********************************
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