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1 Introduction
RAN3 has received an LS from SA2 [1] concerning the MME selecting the IP version (IPv4 or IPv6) to be used for an E-RAB over the S1-U interface whenever the MME receives two versions over S11.

This paper recalls why this is an issue in some HeNB GW deployment scenarios and further reviews some solutions for final decision.

2 Description of the problem
One typical deployment scenario of HeNBs is when they are behind an HeNB GW in which the HeNB GW only terminates the S1-ME and not the S1-U. HeNBs could support different versions of IP from each other. For example a typical scenario would be a gradual upgrade of the network from IPv4 to IPv6. 
The following figure illustrates this scenario:
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Figure 1: HeNBs deployed behind HeNB GW
In figure 1, we can see that the MME cannot easily infer which IP version is supported by each individual HeNB. Indeed, a potential solution would be to introduce a huge amount of configuration information in the MME but this is not desirable/feasible. Also, the IP version that the MME sees for its S1-MME interface is the one supported by the HeNB GW, not necessarily the one used by each individual HeNB due to the HeNB-GW proxy concept.
At RAN3#85 it was agreed to solve this problem:

MME never knows the IPv supported by HeNB if HNBGW is deployment: this is a problem only when the HNBGW does not terminated UP 

Sending IPv4 and IPv6 in same message would be needed to solve the problem for HeNB scenario see above from MME to HeNBGW
Proposal 1: solve the problem of the MME not knowing the IP version of the HeNBs connected behind an HeNB GW not terminating the user plane.

3 Proposed Solutions
Two main solutions were proposed:

· Solution 1: TS36.414 CR to enable inclusion of two IP addresses in the existing TLA IE

· Solution 2: TS36.413 CR to add a second TLA IE in S1AP messages ERAB Setup Request, Initial Context Setup and Handover Request.

It should immediately be noted that solution 1 is not backwards compatible with the CR agreed three RAN3 meetings ago whereby the majority of companies agreed that only one IP address could be included in the TLA field (see [2]).

Considering the agreement reached through [2], here-below is a scenario explaining why solution 1 is not backwards compatible. This scenario is given as an example and can also be reversed by switching ipv4 into ipv6 and conversely:
The whole network is first ipv4 only. All HeNBs deployed are therefore ipv4. All HeNBs therefore expect to receive a 32 bytes long ipv4 address.

Then some HeNBs are deployed upgraded to ipv6 connected to the same HeNB GW.

MME newly sends as per solution 1 e.g. in the Init Context Setup message two IP addresses both ipv4 an ipv6 in the existing TS36.414 TLA with a total length of 32+128=160 bytes.

The new deployed HeNBs are assumed able to understand the 160 bytes IE and pick up the right ipv6 address out of the field.

The remaining ipV4 HeNBs will however fail when receiving the new field as they expect 32 bytes and not 160 bytes.

 Solution 1 (TS36.414 CR) is not backwards compatible.

Using now solution 2, (TS36.413 CR), the scenario becomes:

The new deployed ipv6 HeNBs are assumed able to understand the two TLA IEs and pick up the ipv6 TLA IE.

The remaining ipv4 HeNBs will ignore by criticality the second ipv6 TLA IE and consider only the first TLA IE as of today in which they will find the expected ipv4 address.

 Solution 2 (TS36.413 CR) is backwards compatible.

Considering this backwards compatibility issue, it is proposed to select solution 2. 
Proposal 2: agree solution 2 and introduce a second TLA in relevant S1AP messages ERAB Setup Request, Initial Context Setup and Handover Request.
4 Conclusion and Proposal 

This paper has recalled the issue of selection of IP version and makes the following proposal:
Proposal 1: solve the problem of the MME not knowing the IP version of the HeNBs connected behind an HeNB GW not terminating the user plane.

Proposal 2: agree solution 2 and introduce a second TLA in relevant S1AP messages ERAB Setup Request, Initial Context Setup and Handover Request.

The corresponding CR against TS 36.413 is proposed in [3].  

The corresponding LS Response is in [4].
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