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Abstract of the contribution: Handling of the  “Single Address Bearer Flag” for PMIP-based S5/S8 and also PCC impacts of this to both GTP-based S5/S8 and PMIP-based S5/S8.
Discussion

In SA2#62, the Single Address Bearer Flag was introduced into TS 23.401 S2-080958 (discussion paper S2-080080) . However, no discussion and updates to TS 23.402 of the impact of this feature for PMIP-based S5/S8 was provided. Also, no discussion of impacts to PCC were considered. In this contribution, we consider the impacts to 23.402 and to PCRF interactions. 
To recap, the “Single Address Bearer Flag” was introduced because there a requirement for 1-to-1 mapping of EPS bearers to pre-Rel8 PDP-Contexts was agreed in SA2#61. Since EPS bearers are dual-stack IPv4/Pv6 and pre-Rel8 PDP Contexts are only single stack, this feature was created to force in “certain scenarios” to create of two separate EPS bearers for the UE. The “certain scenarios” are:

1. The UE advertises that it is IPv4/IPv6 capable, AND

2. The network determines the UE could be handed over to a pre-Rel8 SGSN.

Procedure for GTP-based S5/S8

Getting the first IP-version address: During initial attach, the MME sends the “Single Address Flag” to S-GW. For GTP-based S5/S8, the S-GW forwards the flag to P-GW. The P-GW, then decides to send either (a) IPv4 address or (b) IPv6 Home Network Prefix to S-GW. The address is then forwarded to the UE. Also, the single address indication flag is sent to UE in the PDN Address Allocation IE. 
Getting the other IP-version address: If the UE wants to get the IP-version address that was not allocated during attach, the UE initiates the procedure for “connectivity to additional PDN”. However the PDN is the same as the one it is already connected to. In this case, the MME determines that since the UE is already connected to the PDN and has one type of IP address, it must be that the UE wants the other type of IP address. The MME repeats the same procedure and sends the “Single Address Flag” to S-GW. For GTP-based S5/S8, the S-GW again forwards the flag to P-GW. The P-GW figures out that UE already has address/prefix of one IP-type and then provides the UE with the other IP-version address/prefix. 
There are now two default bearers for the UE, one for IPv4 packets and the other for IPv6 packet. With GTP based S5/S8, these bearers go all the way from the UE to the PDN-GW.
Procedure for PMIP-based S5/S8

Getting the first IP-version address: For PMIP-based S5/S8, there is no “Single Address Flag” on the S5/S8 interface. However, for PMIP-based S5/S8, the PBU has options to request for either IPv4 Home Address or IPv6 Home network prefix. These two fields can be used by the S-GW to request for IPv6 address only, both IPv4/IPv6 address or only IPv4 address, by using the base PMIPv6 draft [ID-PMIP6] and the IPv4 extension to PMIPv6 draft[ID-IPV4-PMIP6]. Hence, in the initial attach, the S-GW can make a decision to request either IPv4 address or IPv6 address or both, and construct the PBU accordingly. In case it gets both IPv4/Ipv6 address from the P-GW, it can decide to only forward IP-version address to the UE. The S-GW creates the PDN Address Allocation IE which includes the IP address and the Single Address Allocation Flag which through the MME is passed to the UE.
NOTE: There is still discussion in the netlmm mailing list if the UE can request only IPv4 address in PBU in the IPv4 extension draft. Requesting for only IPv6 address is supported in based PMIPv6 draft. No issues have been identified for requestion both IPv6 address and IPv4 address.

Getting the other IP-version address: The UE as in the GTP-based S5/S8 to get the other type of IP-version address, initiates the procedure for “connectivity to additional PDN”. The MME sends the single address flag to the S-GW. The S-GW can then construct PBU with request for the other IP-version address (along with the already assigned IP-version type) and send this to the P-GW. The P-GW creates another binding for the UE and sends the new IP-version address along with the already assigned IP-version address. The S-GW then only forwards the new IP-version address to the UE. The S-GW creates the PDN Address Allocation IE which includes the IP address and the Single Address Allocation Flag which through the MME is passed to the UE.
In the PMIP-based S5/S8, two default bearers (and associated dedicated bearers) in this case for the UE only extend from UE to the S-GW. There is IP-connectivity between the S-GW and P-GW. The cache entries and tunnelling are handled as documented in the draft [ID-IPV4-PMIP6].
Impacts on PCC
In SA2#62, it was agreed in S2-08xxxx, that multiple IP addresses can be associated with an IP-CAN session for the UE. Also, from a PCC perspective, there is no reason to have more than IP-CAN session for a UE per-APN.  The arguments to support these were shared in contributions in previous SA2 meetings.

What this implies is that when the UE initiates the procedure for “connectivity to additional PDN” for getting an second IPversion address for an APN that the UE is already connected to, the PDN-GW should interact with PCRF to modify the existing IP-CAN session parameter in the PCRF to include a new IP address. This behaviour should be different from the case when the UE  initiates the procedure for “connectivity to additional PDN” for attaching to a new APN, in which case the PDN-GW interacts with PCRF to establish a new IP-CAN session in the PCRF.

This has not been made clear in TS 23.401. Also, the similar PCRF interactions need to be captured in TS 23.402.
Proposal:

S2-081276: CR to 23.402,  Handling of “Single Address Bearer Flag” for PMIP-based S5/S8. Includes PCC interactions.
S2-081277: CR to 23.401,  Updating UE requested PDN Connection procedure when UE performs this to get a new IPversion address to an APN that UE is already connected to. Includes PCC interactions.
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