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Abstract of the contribution: This contribution discusses the PDU Sessions types in case of PDU type IP and proposes to focus the NextGen work on single-stack PDU types IPv4 and IPv6. A corresponding interim conclusion is proposed to be added.
Introduction

When discussing different solutions for Session Continuity and Session Mobility solutions may be different depending on whether IPv4, IPv6, IPv4v6, Ethernet or Non-IP is the targeted PDU session type.

This proposal is addressing how to handle IPv4 and IPv4/IPv6 dual stack in NG core network.
Discussion

Dual Stack can by EPC be provided by a single PDN connection (with PDN type IPv4v6) or by two separate PDN connections (with PDN type IPv4 and PDN type IPv6). It is important to discuss how to handle IPv4 and IPv6 support, and if/how to support dual stack in NextGen.
It can be discussed if NextGen shall provide native IPv4 support to the UE, but even with such support it is clear that IPv6 has many more features than IPv4 and when the utilization of IPv6 increases the wish/need for these features increases. This drives that IPv4 and IPv6 in a 3GPP perspective may start to diverge over time and that there are benefits to keep IPv4 and IPv6 on separate PDU Sessions to avoid a common PDU Session with both IP versions. 
IPv6 features like Multi-homed PDU sessions and multi-homing over several PDU sessions have been discussed as solutions for enabling break-out to a local Data Network and the routing functionality this IPv6 multi-homing can provide is not entirely available in IPv4, at least not as dynamically handled as in IPv6. There are routing options available in DHCP that can be used together with IPv4 to provide some routing support, but that is not supporting change of routing rules after the session has been established, which is something that can be achieved with IPv6 multi-homing functionality. 
The default behaviour in EPC for UE supporting both IPv4 and IPv6 is to request a dual stack PDN Connection. With IPv4 declining and IPv6 rising, and with several transition technologies available to operators, this behaviour is likely not desired in NG core. Especially if e.g. the IPv4 resource is never to be used. Asking for dual stack connectivity on the same PDN connection in EPC has made signalling and fault handling more complex. It is therefore reasonable that devices request IPv4 and IPv6 resources separately.
Solution proposals for SSC modes are suggesting that applications in their socket setup should ask for connectivity with characteristics matching an SSC mode. This is implying that the needed resources, including PDU sessions, should only be brought up when an application need them. The discussion so far has not addressed whether the PDU session is IPv4, IPv6 or Dual Stack. However, as the application will ask for a connection for either IPv4 or IPv6 (or another PDU session type), it might be a waste to allocate IP resources that are never to be used, especially if these need to be handled when re-anchoring a session as well. Therefore SSC modes would benefit from having only one IP version per PDU session.
Having both IPv4 and IPv6 on the same PDU session is also putting requirements on supporting both these IP versions on the same user plane function. It might however be more efficient to have separate UP functions for IPv4 and for IPv6, e.g. due to overlapping private IPv4 addresses and NAT handling. Supporting two IP versions in the same UP function may also drive complexity for the total solution. Whether separate UP functions may be possible to use on the same DN is depending on whether APN/DDN-AMBR enforcement is supported in NextGen (which is under discussion). 
For scenarios with access to a local Data Network, especially in case of operator deployed local services, it is likely that only one IP version is needed (e.g. IPv6). Re-anchoring of sessions and Multi-homed solutions would benefit of not supporting both IP-versions in such scenarios.
This is quite a comprehensive list of examples that all indicates that IPv4 should be treated differently in NG networks. One important conclusion from this is that PDU sessions shall contain only have one IP version and that Dual Stack in NG shall be supported by using separate PDU sessions for IPv4 and IPv6. This would also simplify the overall NextGen system. 
One issue with not supporting IPv4v6 PDU Sessions in NextGen is interworking with EPC. For example, if a user establishes a IPv4v6 PDN Connection in EPC and then moves to eLTE/NR connected to NextGen core where this PDN Connection should be mapped to a PDU Session. This can however be solved by configuring EPC to only use single-stack PDN Connections. This solution is already available since Rel-8 since the problem also occurred when moving between 2G/3G with Gn/Gp and LTE with S11/S5. The solution is thus readily available in existing EPC. 

Proposal

It is proposed to update TR 23.799 as follows 

**** First Change ****
8.4
Interim Agreements on Key Issue #4: Session management

Interim agreements for Key issue #4 Session Management are as follows:

1.
The NextGen system should support multiple PDU sessions via multiple accesses to the same data network or different data networks in the following case 

-
One access network is NG RAN and another access network is non-3GPP access

2.
The NextGen system should support PDU sessions whose traffic is simultaneously carried over multiple access where one access is a 3GPP access and the other is a non-3GPP access 
NOTE: The bullet 2 will be handled in Phase 2.
3.
The User Plane format in NextGen on NG3 shall at least support per PDU Session tunnelling, as described in clause 6.4.10.

Editor's note:
User Plane format within the CN is FFS. 

Editor's note:
The granularity of the tunnelling for non-3GPP accesses is FFS.
Editor's note:
Whether an additional tunnelling granularity variant will be supported for stationary UEs is FFS.
x. 
The following PDU session types are supported: IPv4, IPv6, Ethernet, Unstructured.
y. 
As the same set of features and use cases may not be applicable to both IPv4 and IPv6 (e.g. multi-homing, access to local network etc) it is beneficial to treat IPv4 and IPv6 separately in NextGen CN. Therefore, for the first normative release, PDU sessions for PDU type IP shall contain only one IP version. This implies:
-
The NGC supports dual Stack UEs by using separate PDU sessions for IPv4 and IPv6. 
- 
The NGC does not support dual stack PDU Session (PDU Session type IPv4v6). 
NOTE: 
To support interworking with EPC the same solution as was used for interworking between Gn/Gp and S5 can be used, i.e. by using single-stack PDN Connection in EPC for the UEs that may move to NextGen core. 
Interim agreements for MM and SM interaction are as follows:

1. A single NG1 NAS connection is used for both MM and SM-related messages and procedures for a UE. The single NG1 termination point is located in MM.
Editor notes: This is applied for UE only registered via 3GPP access. The case of UE registered via non-3GPP is FFS.

2. The MM selects the SM functions for the PDU sessions. MM may select different SM functions for different PDU sessions.
3. MM forwards SM related NAS information to the SM function.

4. MM stores the identification of serving SM function(s) of UE and SM stores the identification of serving MM function of UE.
**** End of Changes ****
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