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1. Introduction

It has been agreed that EPS bearers support dual-stack IP addressing, meaning that an EPS bearer can transport both native IPv4 and native IPv6 packets. It has also been agreed that Release 8 SGSNs and UEs support dual-stack IP addressing on PDP contexts. The solution for inter-RAT handovers to pre-R8 is still FFS. 
In this contribution, we explore further details of following use cases and present options for pre-R8 interworking. 
1. R8 UE attaches or moves in idle mode to pre-R8 SGSN.

2. Pre-R8 UE attaches or moves in idle mode to R8 SGSN or pre-R8 SGSN. 

3. R8 UE handover from R8 SGSN / MME to pre-R8 SGSN.
4. R8 UE handover from pre-R8 SGSN to R8 SGSN / MME.
5. R8 UE handover from R8 SGSN to MME and vice versa.
We also clarify the case of connecting to GGSN during inter-RAT handover. 
2 PDP context activation after attach or idle mode mobility
2.1 R8 UE interaction with R8 or pre-R8 SGSN
According to the current specifications, when a R8 UE finds a UTRAN/GERAN network, the UE cannot know if it is served by R8 SGSN or by pre-R8 SGSN. The UE needs to be able to handle both single and dual-stack addressing for PDP contexts depending on the SGSN release. Two solutions are considered:

Alternative 1: Indication within Attach or RAU Accept

· A new indication in the Attach Accept and RAU Accept messages should be added to 3GPP R8 version of TS 24.008. The indication should be coded within either the ‘Network support feature’, or in a new IE. With this proposal the UE would know if the SGSN supports DS bearers before sending PDP context activation request. Therefore, if UE knows that it is attached to R8 SGSN, then the UE will send PDP Type = IPv4/IPv6 with the context activation request. If it is pre-R8 SGSN, then the UE will send PDP Type = IPv6 request. This covers also the case when R8 UE is handed over from pre-R8 SGSN to R8 SGSN or MME.
Alternative 2: Indication within PDP context activation

· It is also possible to indicate DS bearer right during PDP context activation. The indication however cannot be explicitly coded as PDP Type = IPv4/IPv6, because such coding will be interpreted by pre-R8 SGSN as PDP Type = IPv4 (see current version of 24.008). Otherwise, the provisions of Alternative 1 applies also to this solution.

We propose that these options are considered in CT1.

2.2 Pre-R8 UE interaction to R8 SGSN or pre-R8 SGSN
When a pre-R8 UE attaches to an SGSN, the UE may only activate either an IPv4 PDP Context or an IPv6 PDP context (without any indication of DS context). This will tell R8 SGSN that the UE is pre-R8.
So, the requested PDP type or lack of DS indication tells R8 SGSN if it is Pre-R8 UE or R8 UE. 
3 Handovers

It should be clarified how R8 UE and R8 network handle PDP contexts and EPS bearers during the Inter-RAT and Intra-system handovers.
3.1 R8 UE HO from R8 SGSN / MME to pre-R8 SGSN

Before the handover to pre-R8 SGSN, the R8 UE, R8 SGSN, SGW and PGW may have established DS bearer(s). If UE is using both IPv4 and IPv6 addresses, then it is not possible to map the DS bearer to a single PDP type context. Three solutions can be considered:
1. R8 SGSN or MME drops either IPv4 or IPv6 flow before the handover. This needs to be communicated to the UE, SGW and PGW during bearer and mobility signalling. In order to support idle mode mobility, the UE is informed of the deactivation principle already in advance during EPS bearer establishment. The apparent drawback of this option is service discontinuity.

2. R8 SGSN or MME maps the DS EPS Bearer to IPv6 PDP context. The UE then uses the IPv6 PDP context to transport both native IPv6 and native IPv4 packets, which are, in practice, transparently routed by the pre-R8 SGSN. This solution provides for service continuity.. The only drawback of this solution is that pre-R8 SGSN assumes that only IPv6 traffic flows via IPv6 PDP context. Therefore, liaison statements should be sent to respective fora to evaluate implications of this option on (a) the PS domain CAMEL if both IPv6 and IPv4 traffic flows via IPv6 PDP context (3GPP CT4) and (b) implications on Lawful Interception at pre-R8 SGSN, if both IPv6 and IPv4 traffic flows via IPv6 PDP context (3GPP SA3 LI).
3. R8 SGSN or MME maps the DS EPS bearer to an IPv6 PDP context. The UE then uses the PDN GW address, which it has received in the IPv6 router advertisements, to tunnel IPv4 packets to the PDN GW. This solution also provides service continuity. The drawback of this solution is tunnelling overhead. In this case, the UE, SGW and PGW also need to be informed of tunnelling during bearer and mobility signalling. In order to support idle mode mobility, the UE is informed of the deactivation principle already in advance during EPS bearer establishment.
3.2 R8 UE HO from pre-R8 SGSN to R8 SGSN / MME
Before the handover to R8 SGSN, the R8 UE, pre-R8 SGSN and PGW may have established only a single stack PDP context (v4 or v6). After the handover the R8 SGSN / MME create DS PDP Context(s) / EPS Bearer(s) that terminate at PGW. In line with the three solutions discussed above, the following happens:
1. R8 SGSN or MME drops either the IPv4 or IPv6 PDP context during the handover. This needs to be communicated to the UE, SGW and PGW during mobility signalling. The apparent drawback of this option is service discontinuity.

2. If IPv6 PDP contexts are utilised to transport both IPv4 and IPv6 packets natively before handover, the R8 SGSN or MME marks them as dual stack EPS bearer/PDP contexts.
3. If IPv6 PDP contexts are utilised to tunnel IPv4 packets before handover, the R8 SGSN or MME changes them to a dual stack EPS bearers/PDP contexts. It is communicated to the UE, SGW and PGW that the tunnelling is terminated. 
3.3 R8 UE HO from R8 SGSN to MME or vice versa
Before the handover to MME, the R8 UE, R8 SGSN, SGW and PGW have established DS bearers. No problems here.
4 Inter-RAT Handover when PDP contexts are terminated at GGSN

In order to support seamless EPS interworking with legacy networks, an EPS user’s user plane tunnel should not terminate at GGSN. The reason is that (a) PDP context cannot be moved from GGSN and (b) EPC network elements cannot continue communicating with GGSN. Therefore, if a UE moves to EPS, all PDP contexts to the GGSN shall be deactivated. After the handover to EPS, the MME should initiate PDP context deactivation towards the UE.
5  Proposal
We propose to agree on the following:
· A dual stack capable R8 UE shall transport IPv4 and IPv6 packets within an IPv6 PDP context, whilst attached to a pre-R8 SGSN. Whether or not IPv4 packets need to be tunnelled is FFS. 
· For the case when a R8 UE is handed over from R8 SGSN / MME to pre-R8 SGSN, the R8 SGSN or the MME should map DS EPS Bearer to IPv6 PDP context and vice versa. 

· Whether or not the UE is informed before or during PDP context activation that it is interacting with a R8 SGSN is left to CT1. 

· if a UE moves to EPS, all PDP contexts to the GGSN shall be deactivated.
Furthermore, we propose to send liaison statements CT4 and SA3 on the impacts of utilising IPv6 PDP contexts for the transport of IPv4 packets in order to confirm, whether tunnelling of IPv4 packets is needed in Pre-R8 SGSNs.
A related CR is presented in S2-080552
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