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Abstract of the contribution: The contribution discusses some refinements which simplify the solution agreed at the last meeting, without changing the basic approach. 
Discussion
At SA2#62 it was agreed to use two separate bearers in EUTRAN (or PDP contexts in GERAN/UTRAN) for IPv4 and IPv6 traffic in case the operator has not fully upgraded its network to rel-8. This allows handovers to pre-release 8 SGSNs without loss of IPv4 or IPv6 connectivity. Also, the Dual stack PDP type was agreed for release 8 GERAN/UTRAN accesses. (In this contribution dual stack shall be denoted as "IPv4/IPv6".) 

The agreement has the following consequences on the detailed handling of IPv4 and IPv6 traffic:
· When the UE is dual stack capable but gets only a single address in EUTRAN, with an indication that the UE may request for the other IP version using the UE requested PDN connectivity procedure, the UE has to indicate the IP version it is requesting. E.g., when the UE has already an IPv4 address it has to indicate that it is requesting IPv6. This means that the UE's IP version capability in itself is not sufficient, since a dual stack capable UE might request for IPv6 address only. 

· During access change from EUTRAN to GERAN/UTRAN, a decision has to be made whether a dual stack bearer in EUTRAN with a single address only is to be mapped to a dual stack PDP context, or a single stack IPv4 or IPv6 PDP context. As agreed, we map to a dual stack PDP context in case of a fully upgraded release 8 network, and we map to a single stack IPv4 or IPv6 PDP context in case of a network which includes pre-release 8 SGSNs. However, this has to be indicated to the UE as well. 
Both of the above can be simplified if we define "IP version" as a property of the EPS bearer, meaning that an EPS bearer can either be "IPv4/IPv6" (I.e., dual stack), IPv4 or IPv6. The "IP version" can be regarded as the counterpart of "PDP type" in UTRAN/GERAN. We can then use the following simplifications. 

· The UE indicates the requested IP version during Attachment and UE requested PDN connectivity. For the case of Attach, the requested IP version serves the same purpose as UE IP version capability, i.e., a dual stack capable UE would request IPv4/IPv6, a single stack capable UE would request IPv4 or IPv6 only. Therefore this can be regarded as a terminology change only. For the UE requested PDN connectivity procedure, we can avoid having two separate information elements for UE IP version capability and requested IP version, and have only a  single field for requested IP version. 

· When the UE requests IPv4/IPv6 (dual stack), but the network only supports a single IP version on the given bearer (either due to e.g., operator preferences, or due to the presence of pre-release 8 SGSNs in the network), then the IP version is downgraded to IPv4 or IPv6 only and this is indicated back to the UE. As a consequence, the "IPv4/IPv6" IP version is used only when both the network and the UE supports dual stack operation. 
This gives the possibility of simplifying the mapping at access change between EUTRAN and GERAN/UTRAN, so that the IP version field in EUTRAN (IPv4/IPv6, IPv4 or IPv6) is mapped one-to-one to the same value of the PDP type in GERAN/UTRAN. So the UE can perform the mapping in a simple way without any further indication from the network. 
Use cases 

Below we analyze the use cases to verify the proposal in the different usage scenrios and compare it with the existing solution. 
	Scenario
	"UE capability" in EUTRAN 
	"IP version" in EUTRAN 

	#1: Basic case: Dual stack UE, dual stack network, fully Rel-8
	Attach request: 
UE capability=IPv4/IPv6

Attach accept:
IPv4 addr, IPv6 addr by autoconfig
No Single Address Indication
Mapping to GERAN/UTRAN:
Due to No Single Address Indication, IPv4/IPv6 bearer -> IPv4/IPv6 PDP cntxt
	Attach request: 
IP version=IPv4/IPv6

Attach accept:
IPv4 addr, IPv6 addr by autoconfig
No Single Address Indication
Mapping to GERAN/UTRAN:
IPv4/IPv6 bearer -> IPv4/IPv6 PDP cntxt

	#2: IPv4 only terminal 

Note: 
IPv6 only terminal similar. 

	Attach request: 
UE capability=IPv4

Attach accept:
IPv4 addr
No Single Address Indication
Mapping to GERAN/UTRAN:
Due to No Single Address Indication, IPv4/IPv6 bearer with IPv4 only-> IPv4/IPv6 PDP cntxt
	Attach request: 
IP version=IPv4

Attach accept:
IPv4 addr
No Single Address Indication
Mapping to GERAN/UTRAN:
IPv4 bearer -> IPv4 PDP cntxt

	#3: IPv4 network

Note: 
IPv6 network similar
	Attach request: 
UE capability=IPv4/IPv6

Attach accept:
IPv4 addr
No Single Address Indication
Mapping to GERAN/UTRAN:
Due to No Single Address Indication, IPv4/IPv6 bearer with IPv4 only-> IPv4/IPv6 PDP cntxt
	Attach request: 
IP version=IPv4/IPv6

Attach accept:
IPv4 addr, IP version=IPv4
No Single Address Indication
Mapping to GERAN/UTRAN:
IPv4 bearer -> IPv4 PDP cntxt

	#4: Dual stack UE, dual stack network, pre-rel8 SGSNs exist

Note: Network may allocate IPv6 addr during Attach, which is similar.
	Attach request: 
UE capability=IPv4/IPv6

Attach accept:
IPv4 addr, 
Single Address Indication 

PDN connectivity request:
UE capability=IPv4/IPv6
IP version request=IPv6
Mapping to GERAN/UTRAN:
Due to Single Address Indication, IPv4/IPv6 bearer with IPv4 only-> IPv4 PDP cntxt
IPv4/IPv6 bearer with IPv6 only-> IPv6 PDP cntxt
	Attach request: 
IP version=IPv4/IPv6

Attach accept:
IPv4 addr
Single Address Indication

PDN connectivity request:
IP version=IPv6
Mapping to GERAN/UTRAN:
IPv4 bearer -> IPv4 PDP cntxt
IPv6 bearer -> IPv6 PDP cntxt

	#5: UE capability unknown, dual stack network, fully Rel-8

Note: Network may use defaults to decide how to treat UEs with unknown/missing IP capability/version info. 

Network with pre-rel8 SGSN similar as above.
	Attach request: 
UE capability=unknown/missing

Attach accept:
IPv4 addr, IPv6 addr by autoconfig
No Single Address Indication
Mapping to GERAN/UTRAN:
Due to No Single Address Indication, IPv4/IPv6 bearer -> IPv4/IPv6 PDP cntxt
	Attach request: 
IP version=unknown/missing

Attach accept:
IPv4 addr, IPv6 addr by autoconfig
No Single Address Indication
Mapping to GERAN/UTRAN:
IPv4/IPv6 bearer -> IPv4/IPv6 PDP cntxt

	#6: Dual stack UE, dual stack network, fully rel-8, DHCPv4

Note: DHCPv6 also possible in a similar way.
	Attach request: 
UE capability=IPv4/IPv6
DHCPv4 indication

Attach accept:
IPv6 addr by autoconfig
No Single Address Indication

DHCPv4 on demand for IPv4 addr
Mapping to GERAN/UTRAN:
Due to No Single Address Indication, IPv4/IPv6 bearer -> IPv4/IPv6 PDP cntxt
	Attach request: 
IP version=IPv4/IPv6
DHCPv4 indication

Attach accept:
IPv6 addr by autoconfig
No Single Address Indication

DHCPv4 on demand for IPv4 addr
Mapping to GERAN/UTRAN:
IPv4/IPv6 bearer -> IPv4/IPv6 PDP cntxt

	#7: Dual stack UE, dual stack network, pre-rel8 SGSNs exist, DHCPv4

Note: Network may decide whether to provide v4 or v6 as part of Attach.
	Attach request: 
UE capability=IPv4/IPv6
DHCPv4 indication

Attach accept:
IPv6 addr by autoconfig
Single Address Indication

PDN connectivity request:
UE capability=IPv4/IPv6
IP version request=IPv4
DHCPv4 indication

DHCPv4 on demand for IPv4 addr
Mapping to GERAN/UTRAN:
Due to Single Address Indication, IPv4/IPv6 bearer with IPv4 only-> IPv4 PDP cntxt
IPv4/IPv6 bearer with IPv6 only-> IPv6 PDP cntxt
	Attach request: 
IP version=IPv4/IPv6
DHCPv4 indication

Attach accept:
IPv6 addr by autoconfig
Single Address Indication

PDN connectivity request:
IP version=IPv4
DHCPv4 indication

DHCPv4 on demand for IPv4 addr
Mapping to GERAN/UTRAN:
IPv4 bearer -> IPv4 PDP cntxt
IPv6 bearer -> IPv6 PDP cntxt


Conclusions with the introduction of "IP version" for EUTRAN:

· During the Attach procedure, the same value is used for IP version as for UE capability. Hence, all scenarios are supported in the same way. 

· Using "IP version" for EUTRAN, it is possible to avoid stateful mapping depending on the value of Single Address Indication, and always use the same value for PDP type as for IP version. This applies to UE, MME, PDN GW. Note that such a stateful mapping would require the "Single address indication" to be part of the UE context in the MME/SGSN as well as the PDN GW, and during a handover from a pre-release 8 SGSN to release 8 SGSN the single address indication would have to be reset to TRUE. 

· Using "IP version" for EUTRAN, it is possible to avoid an additional "IP version request" IE in the UE requested PDN connectivity procedure. 

· The use of "IP version" for EUTRAN allows for a unified handling of IP version (IPv4, IPv6, IPv4/IPv6) in all 3GPP accesses, making the introduction of dual stack simpler. 
Proposal

A CR in S2-082609 is provided to implement the proposal.
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