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1. Introduction
This solution is to address Key Issue #4 “Avoidance of UE IP address/prefix conflict allocated by SMF(s)”
2. Reason for Change
This pCR propose a solution to enable UPF to detect and solve UE IP address/prefix conflict allocated by SMFs 
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 29.820 v0.2.0.

* * * First Change * * * *
[bookmark: _Toc42763477][bookmark: _Toc44339301]6	Solutions
[bookmark: _Toc42763478][bookmark: _Toc44339302]6.X	Solution #X: Enabling UPF to detect and solve UE IP address/prefix conflict allocated by SMFs
6.X.1	Description
When UE IP address/prefix is allocated to an UPF by SMFs, it is hard to guarantee the uniqueness of the UE IP address/prefix in the UPF:
-	For those SMFs in the same SMF set, the UE IP address/prefix pool on each of these SMFs may not be completely isolated when be planned and the network could change at any time, e.g. a new SMF is implemented. 
-	For those SMFs in the different SMF sets, the UE IP address/prefix pool on each of these SMFs may not be completely isolated since their UE IP address/prefix pools are planned separately. And one SMF is hard to know what range the UE IP address pool are and which UE IP address/prefix are being used on other SMFs from other SMF sets.
Based on the above statement, it is beneficial to enable UPF to detect and solve UE IP address/prefix conflict allocated by SMFs.

6.X.2	Signalling flow
The procedure for UPF to detect and solve UE IP address/prefix conflict allocated by SMFs is shown in Figure 6.X.2-1.


Figure 6.X.2-1: Procedures for UPF to detect and solve UE IP address/prefix conflict allocated by SMFs
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]1. Pre-configure UE IP address/prefix pool resource on SMF.
2. Pre-configure Occupied UE IP address/prefix List on UPF to record the UE IP address/prefix already being used on this UPF (initially empty).
3. SMF allocates UE IP address/prefix to UPF when needed by containing address information in the PDR or Traffic Endpoint in PFCP Session Establishment/Modification Response message as specified in clause 5.21.2 of 3GPP TS 29.244 [3].
4a. Upon receiving above message, UPF shall compare the allocated UE IP address/prefix with the addresses in its Occupied UE IP address/prefix List. If the allocated address is not in this List, UPF shall accept this allocated address and use it to proceeds the subsequent procedures. UPF shall then add this allocated address into the Occupied UE IP address/prefix List, then;
5a. UPF send PFCP Session Establishment/Modification Response message to SMF.
4b. If the allocated address is already in this List, UPF shall refuse this allocated address.
5b. UPF send PFCP Session Establishment/Modification Response message to SMF with cause value “UE IP Occupied”.
6. If SMF received PFCP Session Establishment/Modification Response message with cause “UE IP Occupied”, in order not to allocate the same address again in a short time period and also to prevent not using this address permanently, SMF shall mark this address as “temporally occupied” and set a timer for this address. SMF can only re-allocate this address when its timer expires.
7. SMF shall repeat the UE IP/prefix allocation procedure using new UE IP address/prefix as described in step 3 above until the allocated address is accepted by UPF.
8. When certain UE IP address/prefix is not used, UPF shall delete this address from the Occupied UE IP address/prefix List.

6.X.3	Impacts on services, entities and interfaces
UPF:
-	UPF is pre-configured with Occupied UE IP address/prefix List.
-	UPF check whether the UE IP address/prefix allocated by SMF is already in the List. If not, add this address into its List and proceed subsequent procedure; if yes, UPF refuse this address and respond to SMF with certain cause value “UE IP Occupied”.
-	UPF deletes certain UE IP address/prefix from the Occupied UE IP address/prefix List when it is no longer used.
SMF:
-	SMF mark the allocated UE IP address/prefix as “temporally occupied” and set a timer for this address if it is refused by UPF and proceed re-allocation procedure using new UE IP address/prefix.

* * * End of Changes * * * *
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