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Discussion

Key Issue #2 has Six solutions described in 23.726:
· Solution #8: IP Address Allocation by the UPF

· Solution #9: One Time IP Address Reservation for SMF by UPF

· Solution #10: IP Address Assignment by SMF via IP Section Allocation

· Solution #11: IP Address Assignment by SMF via external Node Co-ordination

· Solution #12: IP Address Assignment by SMF via DN-AAA or DHCP Servers

· Solution #20: UE IP address allocation by the UPF & UPF dealing with UP transfer to UE
Solution #12 is an elaboration on the current SMF functionality enabling DN-AAA or DHCP Servers to manage IP address allocation for a network.  Since this is existing functionality, all remaining solutions will be compared to this for evaluation.  Therefore, it is proposed to conclude that solution #12 be documented as one of the solutions for KI#2; as this is an existing solution it is not clear what normative work is outstanding.
Solution #11 has two main variants, one of which is similar to solution #12 (using DHCP), the other variant modifies the function of the NRF to enable it to manage IP address allocation for the network.  The DHCP variant is similar to the DHCP variant of solution #12 – hence should be captured there.  Regarding the NRF variant, this is a major change in NRF functionality (management of IP pools), changing its nature significantly, and increasing the volume of control signalling (every PDU session Activation and Deactivation).  Furthermore, it necessitates real-time synchronization between NRF instances for IP pool management (NRF instance A will need to inform NRF instance B that an individual IP address has been allocated), otherwise IP pools will still be needed.  It is felt that the need for real-time NRF instance synchronization will require significant change in NRF deployments.  Also, while FS_eSBA has not concluded, several solutions there propose integrating NRF functionality with the proxy, it would be difficult to rationalize these functions with an NRF that also allocated IP address in real-time.  Therefore, it is proposed to conclude that Solution #11 not be used for the basis of normative work.
Solution #10 utilizes the NRF and has some similarities to Solution #11 because of this, however, as the NRF is not participating in the real-time allocation flows does not suffer the real-time synchronization issues of solution #11 – however some synchronization issues exist, and the NRF changes may also be incompatible with the FS_eSBA proposals.  There is also the need for new procedures to allocate and revoke IP address allocation ranges, and while there are some minor issues with fragmentation of IP address ranges that can be managed with careful use of ranges and configuration, they will still occur – however with the long life of the IP address allocation to the SMF this only impacts IP Address utilization efficiency if large ranges are used.  One advantage of using a range of IP addresses is that it reduces the signalling interaction between the SMF and the entity managing the IP Address pool, but as this only occurs during PDU session establishment (where many messages are exchanged across the network) and does not impact the signalling to the UE this is a minor advantage.  Therefore, it is proposed to conclude that Solution #10 not be used for the basis of normative work.

Solution #9 has some similarities to Solution #10 in that the SMF requests a range of IP address to allocate from a different entity, however in this case the allocated IP address is used once and returned to the allocating entity once it the PDU session it is assigned to is De-allocated, furthermore the allocating entity is the UPF.  However, many of the issues with IP Address pool fragmentation occur, and this is exasperated further with the one-time allocation nature of the IP addresses – a long lived IP address can lock up an entire range indefinitely, preventing the UPF from re-allocating the range.  This also will require the UPF to keep track of which ranges are assigned and the individual IP addresses within the range.  Therefore, it is proposed to conclude that Solution #9 not be used for the basis of normative work.
Solution #8 has some similarities to solution #9, in the sense that it is a special case of solution #9 where the IP address range has always a size of 1, however by doing so it avoids the need for special allocation and re-vocation procedures and avoids the issue of IP address fragmentation.  While it doesn’t reduce the signalling load like solutions #9 and #10 have the potential to do so, the signalling impacts are no worse than solution #12 interacting with a DN-AAA server and can be better since the N4 association is already established.  Furthermore, since all changes are contained to the SMF, UPF and N4, solution #8 provides the simplest enhancement and simplest interworking arrangement to release 15 specifications.  Therefore, it is proposed to conclude that Solution #8 be used for the basis of normative work.

Solution #20 is a variant of solution #8, however, the option for providing the IP address directly in the user plane will require complex interworking between the UPF and SMF (i.e. both SMF and UPF will need to know that the other function supports the capability before invoking).  Additionally, it is expected that a specific network slice should only be configured to support one method of IP address allocation via DHCP, other slices or other networks may be configured differently, hence the UPF (and hence SMF) would need to support both user plane and control plane allocation methods, thus increasing the complexity of interworking these functional entities. Therefore, it is proposed to conclude that Solution #20 not be used for the basis of normative work.
Revision overview:
· Change conclusion to leave final decision between solution 8 and 20 open to next meeting.
· Replace indication with information
Proposal
It is proposed to modify TR 23.726 to include the following changes:

**** Start of Change ****

7
Conclusions

Editor's note:
This clause is intended to list interim or/and final conclusions, which have been agreed during the course of the study item activities.

7.X
Conclusions for KI#2

It is concluded that solution #12 be adopted and the required normative changes be made to TS 23.501 [2] and TS 23.502 [3].  Additionally, it is concluded that the common parts of solutions #8 and #20, related to the UPF allocating IP addresses and sending information via N4 to the SMF, shall be adopted for the normative work.
**** End of Change ****

3GPP

SA WG2 TD


