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Abstract of the contribution: This contribution proposes resolution of whether solution #8 and/or solution #20 is used for objective 2 conclusions.
Introduction
The current conclusion regarding objective #2 leaves it open whether solution 8 and/or 20 is used. I.e. it is open whether the in-band UE IP address signalling to the UE (RS/RA, DHCPv4, DHCPv6) remains under responsibility of the SMF or whether this signalling (RS/RA, DHCPv4, DHCPv6) is hosted by the UPF.

Below a comparison of the two approaches is made and a way forward is proposed.

Discussion

Hosting responsibility of RS/RA, DHCPv4, DHCPV6 in UPF (i.e. solution #20) has e.g. the following implications:

-
UPF needs to notify SMF whenever a UE IP address is allocated or released
-
SMF needs to inform UPF about maximum number of IP addresses that can be allocated as part of the PDU Session

- 
UPF needs to know what IPv6 address allocation is to be used (SLAAC or DHCPv6 NA, DHCPv6 PD). This needs to be provided over N4 or preconfigured in UPF. For Prefix Delegation (PD), SMF needs to provide the maximum prefix size to UPF, and UPF need to inform SMF about each prefix delegated to the UE.

-
Additional information need to be available in UPF for constructing DHCP messages, e.g. DNS server address(es), P-CSCF address(es), MTU, etc. This information either needs to be pre-configured in UPF or N4 needs to be enhanced to carry this info from SMF to UPF

- 
Unclear how SSC mode 3 with IPv6 multihoming can work where currently SMF sends RA to the UE for the new prefix and also another RA for the old prefix. The RAs for old and new prefixes need to contain suitable information in preferred lifetime fields and valid lifetime fields to ensure that SSC mode 3 works properly. If UPF is to handle the RAs, the SSC mode 3 procedure in 23.502 needs to be updated and possibly new information and new messages are needed on N4 to trigger the RAs in appropriate places in the procedure and provide the lifetime values. 

- 
With RA generated in UPF, N4 needs to be enhanced to carry Routing Rules (as per 23.501, clause 5.8.2.2.2) from SMF to UPF, to support IPv6 multi-homing. These Routing Rules are then to be included in RAs sent by UPF to the UE. Furthermore, when a new prefix / BP is added also routing rules for the old prefix may need to be updated. With RA generated in UPF, the SMF would need to trigger the old UPF/PSA to send such RA since old PSA is not aware when the new PSA has become active. Therefore the procedure in 23.502 for adding/removing BP and PSA needs to be updated to add new option with RA in UPF. 
The above impacts are not needed if we go with solution #8 (keeping responsibility of RS/RA, DHCPv4, DHCPV6 in SMF).

Hosting DHCP/RS/RA in UPF allows the signalling of DHCP, RS/RA over the N4-U tunnel to be avoided, which reduces the number of user-plane packets that need to be forwarded between SMF and UPF. For the UPF this is however an insignificant amount of traffic, and for SMF it will likely anyway need to handle N4-U traffic between SMF and UPF (e.g. for secondary authentication). Also, instead of forwarding DHCP/RS/RA, new N4 signalling is needed with solution #20 e.g. to notify the SMF about allocated IP addresses and to trigger sending of RAs in case of IPv6 MH. Therefore, the benefits are either very small or non-existent. 
It is further unclear whether hosting RS/RA, DHCPv4, DHCPv6 in UPF (solution #20) would be the only option in case UE IP address is allocated by UPF, or whether also the rel-15 solution with SMF hosting the functionality is allowed (solution #8). If both solution #8 and #20 are supported, it will introduce additional interoperability issues between SMF and UPF. Furthermore, if the option to host RS/RA, DHCPv4, DHCPv6 in UPF is introduced, it can be discussed whether it should be an option also for existing rel-15 UE IP address allocation methods (e.g. local pool in SMF, usage of AAA from SMF etc). If so, the number of (optional) combinations of optional SMF and UPF functionality will increase drastically and further increase interop issues between SMF and UPF. 
On the other hand, if responsibility of RS/RA, DHCPv4, DHCPv6 is kept in SMF (solution #8) it is fully inline with rel-15 and no additional interoperability issues are created. 

Proposal: It is therefore proposed to go with solution #8 in rel-16. This is inline with rel-15, minimizes impact on N4, does not introduce new interop issues between SMF and UPF, does not require updates to SSC mode 3 and BP-related procedures and does not have drawbacks compared to solution #20.
Proposal

It is proposed to update TR 23.726 as follows

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

7.2
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 solution #8 , related to the UPF allocating IP addresses and sending information via N4 to the SMF, shall be adopted for the normative work.
***** End of Changes *****
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