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Abstract of the contribution: this contribution has proposed IPv6 transition relevant issue in H(e)NB architecture. Furthermore, one solution based on Dual-stack lite has put forward. Through the discussion and approval in SA2, it will be added into 6.2 in TR23.830.
1. Introduction

According to TS 22.220, PLMN of an operator is requested to support at least 125 million CSG identities. With regard to the characteristic of H(e)NB deployment, many H(e)NBs is connected to the telecom network and provide numerous users with service. The demand for assigning IP address is higher than before. In addition to that, the IPv4 address will be depleted soon. In order to guarantee user’s experience, it can be predicted that the IPv6 deployment is best way to resolve this issue. Therefore, the architectural issue related to IPv6 transition should be addressed.

This contribution has proposed solution based on the dual-stack lite, which can be found in [draft-durand-softwire-dual-stack-lite-01]. Dual-stack lite will provide the necessary bridge between IPv4 and IPv6, offering an evolution path for IPv6 transition. Considering the dual-stack lite process and functional implementation, the UE should be capable of dual-stack and some dual-stack lite entities should be deployed on the HeNB scenarios. 
2. Proposal
The following changes are proposed to TR 23.830.

* * * First Change * * * *
6. Architecture issues and solutions
6.2. Release 8 and Release
6.2.x Architectural issue - Supporting for IPv6 transition
6.2.x.1 description
IPv6 transition enables UE to be assigned with IPv6 address in operator network. Depending on IPv6 address, UE should be able to access the operator network and Internet service. With regard to the current Internet service situation, almost none of the content and services is accessible over IPv6. Therefore, UE should be capable of communicating with IPv4 service. Following alternative should be included:
Alt 1: Dual-stack (DS) lite scheme is deployed in H(e)NB architecture. UE is a dual-stack capable device. H(e)NB is equipped with a DS lite Carrier Grade NAT (CGN). When UE access to Internet service over IPv4, UE sends a IPv4 packet and encapsulates it in IPv6 datagram. Encapsulated packets are forwarded to the H(e)NB. H(e)NB hands the IPv4 datagram to the NAT, which depends on the translation table stored in H(e)NB. And then, packets with public IPv4 address will be sent to Internet.
Alt 2: Dual-stack (DS) lite scheme is deployed in H(e)NB architecture. UE is a dual-stack capable device. PDN-GW is equipped with a DS lite Carrier Grade NAT (CGN). When UE access to Internet service over IPv4, UE sends a IPv4 packet and encapsulates it in IPv6 datagram. Encapsulated packets are forwarded to the PDN-GW. PDN-GW hands the IPv4 datagram to the NAT, which depends on the translation table stored in PDN-GW. And then, packets with public IPv4 address will be sent to Internet.

6.2.x.2 Solution
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Figure 6.1.x.2.1 H(e)NB architecture based on DS-Lite 
The access to the Internet can be implemented in two approaches. One is based on local IP. Another is accessed by PDN-GW. Both sceneries are based on the deployment of DS Lite. The detailed H(e)NB architecture is shown in Fig. 6.1.x.2.1.

UE is sort of DS Lite device, on which DS Lite interfaces are attached. The IPv6 address of UE is allocated by P-GW through bear activation procedure. And UE should be also assigned with well-known IPv4 address over the dual-stack lite interface. A DS Lite CGN is a special IPv4 to IPv4 NAT, which can be deployed on HeNB or PDN-GW. It is reachable by UE via a series of point to point IPv4 over IPv6 tunnels. A translation table is stored in DS-Lite CGN, which uses a combination of the IPv6 source address of the tunnel and the inner IPv4 source address to establish and maintain the IPv4 NAT mapping table.
A basic procedure is shown in the Fig. 6.1.x.2.2.
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Figure 6.1.x.2.2 A basic procedure
1. The UE attaches to the operator network through the HeNB tunnel. According to the attach procedure in TS 23.401, UE can request for an IP address allocation, which is assigned by P-GW. Through the bear activation procedure, UE obtains IPv6 address from PDN-GW. In order to access Internet over IPv4, UE is allocated the well-known IPv4 address for DS Lite.  
2. In the case of accessing Internet based on local IP, UE encapsulates IPv4 packet in IPv6 datagram and forwards it to the HeNB, which is equipped with DS-lite CGN. 
2.1 HeNB receives IPv6 datagram. It hands IPv4 packet to the NAT, which is determined from its translation table. Depending on mapping information, host IPv4 address can be translated and replaced to global public IPv4 address. 
2.2 Depending on the global public IPv4 address, host can connect to Internet over IPv4.
3. In the case of accessing Internet through PDN-GW, UE encapsulates IPv4 packet in IPv6 datagram and forwards it to the PDN-GW, which is equipped with DS-lite CGN. 

3.1 PDN-GW receives IPv6 datagram. It hands IPv4 packet to the NAT, which is determined from its translation table. Depending on mapping information, host IPv4 address can be translated and replaced to global public IPv4 address. 

3.2 Depending on the global public IPv4 address, host can connect to Internet over IPv4.
6.2.x.3 Evaluation
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