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1. Reason for Change
Key Issue #4 studies how to support UE IP address allocation by SMFs of an SMF Set (where SMFs may be scaled-in or out dynamically and where PFCP sessions may be taken over by different SMFs in the set), for network deployments relying on UE IP address allocation by CP. 
This pCR proposes to document a new solution based on the use of DHCP or AAA Server in 5GC.

2. Proposal
It is proposed to agree the following changes to 3GPP TR 29.820 v0.4.0.


[bookmark: _Hlk61529092]* * * First Change * * * *
[bookmark: _Toc63663718]6.x	Solution #X: UE IP address allocation by DHCP or AAA Server in 5GC
[bookmark: _Toc63663719]6.x.1	Description
6.x.1.1	General
This solution addresses the Key Issue #4 (Avoidance of conflict between UE IP address/prefix allocated by SMF(s)).
UE IP address allocation per DNN and per S-NSSAI in (external) DHCP/DN-AAA server is supported in 5GS specifications from 3GPP Rel-15 onwards. See clause 5.8.2.2 of 3GPP TS 23.501 [5] and clauses 10, 11 and 12 of 3GPP TS 29.561 [15].   
The solution proposes to use DHCP or AAA severs in 5GC for the allocation of UE IP addresses. SMFs send UE IP address allocation, renewal and release related request messages to DHCP or AAA server, and maintain the corresponding state information. The IP address allocation request sent to DHCP/AAA server may include the IP address pool ID to identify which range of IP address is to be allocated. In this case, SMFs are provisioned with separate IP address pool ID(s), and the mapping between IP address pool ID and UPF Id, DNN, S-NSSAI, IP version. The provision is done by OAM or during the N4 Association Setup procedure (as per existing PFCP procedures).
6.x.1.2	Using a DHCP server 
DHCP provides a mechanism for passing a large set of configuration parameters to hosts connected to a TCP/IP network (IP address, sub-net mask, domain name, MTU, etc.) in an automatic manner. Moreover, DHCP may assign IP addresses to clients for a finite lease time, allowing for sequential reassignment of addresses to different users.
The SMF should request, renew and release IP addresses for PDU sessions using similar DHCP procedures as those specified in clause 10 of 3GPP TS 29.561 [15]: 
-	the SMF acts as a DHCP client towards the DHCP server; 
-	the SMF may determine an IP address pool ID based on the selected UPF ID, S-NSSAI, DNN, and IP version as described in subclause 5.8.2.2.1 in 3GPP TS 23.501 [5] and includes the IP address pool ID within 3GPP Vendor-Specific-Option and send it to the DHCP server. 
but with the following differences:
-	one (or more) DHCPv4 or DHCPv6 server is deployed within the 5GC;   
-	different SMFs of an SMF set may request, renew and release the IP address assigned to given PDU session, e.g. when the PDU session is taken over by a different SMF during the lifetime of the PDU session. 
The lease time is chosen by the operator of the DHCP server and may be set to a long time to minimize the need for IP address renewal. When the DHCP lease time is approaching expiry, the SMF should request the DHCP server to renew the IP address (keeping the IP address unchanged).
6.x.1.3	Using a AAA server
Alternatively, the SMF should request, renew and release IP addresses for PDU sessions using similar AAA procedures described in clauses 11 and 12 of 3GPP TS 29.561 [15]: 
-	the SMF acts as a RADIUS (or DIAMETER) client towards the AAA server; 
-	the SMF may determine an IP address pool ID based on UPF ID, S-NSSAI, DNN, and IP version as described in subclause 5.8.2.2.1 in 3GPP TS 23.501 [5] and includes the IP address pool ID within 3GPP-IP-Address-Pool-Info and send it to the AAA; the AAA assigns IPv6 prefix or IPv4 address from the requested IP address pool; 
-	the SMF should indicate the type of IP address to be allocated by including the 3GPP-Allocate-IP-Type subattribute to in the Access-Request message; 
but with the following differences:
-	one (or more) AAA server is deployed within the 5GC;   
-	different SMFs of an SMF set may request, renew and release the IP address assigned to given PDU session, e.g. when the PDU session is taken over by a different SMF during the lifetime of the PDU session; 
The lease time is chosen by the operator of the AAA server and may be set to a long time to minimize the need for IP address renewal. When the lease time is approaching expiry, the SMF should initiate a AAA re-authorization to renew the IP address (keeping the IP address unchanged.
[bookmark: _Toc63663720]6.x.2	Impacts on services, entities and interfaces
Impacts:
-	DCHP or AAA servers are deployed in the 5GC for the allocation of UE IP addresses;
-	SMFs run existing DHCP or AAA procedures but towards a DHCP or AAA server located in 5GC. 
[bookmark: _Toc63663721]6.x.3	Pros
The solution has the following pros: 
-	the solution supports UE IP addresses pools shared by SMFs from the same or different SMF sets; 
-	UE IP addresses are configured centrally in DHCP or AAA server, and assigned consistently to all SMFs without collisions of UE IP address allocation; 
-	SMFs can be scaled-in or out in the SMF set without any impact to the UE IP addresses configuration and allocation and without impacts to existing PFCP sessions; 
-	the solution has minimal impacts to SMF as it reuses existing procedures supported towards DN; 
-	central configuration and allocation of UE IP addresses allow monitoring (e.g. KPIs) of the usage of IP addresses in the SMF set: 
-	the solution does not require standardization work as it leverages existing solutions; 
-	the solution allows full sharing of all UE IP addresses across all SMFs (as opposed to solutions based on IP addresses partitioning between different SMFs).
[bookmark: _Toc63663722]6.x.4	Cons
The solution has the following pros: 
-	it requires the deployment of DHCP and AAA servers in the 5GC for UE IP address allocations; 
-	it requires signalling between SMFs and the DHCP or AAA server during PDU session establishments and release, and possibly for UE IP address renewal, but this is not different to what happens with external DHCP and AAA servers.  
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