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Abstract of the contribution: Current IP address allocation mechanism requires resources in the Gateway. Initial discussion on improvement is provided in this contribution.
INTRODUCTION

Currently, as specified in section 9.2.1.1 in TS 23.060, the GGSN shall assign a prefix that is unique within its scope to each PDP context applying IPv6 stateless address autoconfiguration. A given prefix shall not be advertised on more than one PDP context on a given APN, or set of APNs, within the same addressing scope. The GGSN shall be configured to advertise only one prefix per PDP context. The reason is to avoid the necessity to perform duplicate address detection at the network level for every address built by the MS. The structure of full IPv6 address looks like figure 1.
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Figure 1  Structure of Full IPv6 Address with Current Mechanism
In RFC3314, the above mechanism is recommended by IETF for the following reasons.

1) GPRS links are point-to-point.
2) GPRS nodes have no unique identifier, whereas Ethernet nodes can create an identifier from their EUI-48 address.
3) There will be no duplication between addresses. It is reasonable to avoid performing duplicate address detection according to lack of radio resources, inability to provide broadcast channels. 
However, the future network is aimed to works well with huge number of terminals and enabling machine-to-machine communication is expected to increase the number of terminals several times as today. If each PDP context consumes a /64 IPv6 prefix, it seems impossible to attain so many IPv6 addresses from the institute for IP address allocation. (Just for information, /32 prefix can only support about five times as today’s subscribers in our network considering the effective ratio of IP address, which is not sufficient for future M2M communication services.) And also, current mechanism on IPv6 address allocation requires the Gateway to record every IPv6 address been assigned and avoid assigning same prefix to two MSs, which leads to heavy load in Gateway. Imaging each Gateway may need to maintain a list of 100 million records is already unacceptable. Route table will be too big if the Gateway needs to exchange route table with outside.
Fortunately, future evolution of system architecture and radio interface brings forward the possibility to use IPv6 address space in a more economize way. The first reason of IETF may no longer be true since broadcast channel has been introduced into 3GPP network and the second is just a misunderstanding from IETF because GPRS node do have unique interface identifier (e.g, MSISDN). And IP address duplication detection is not a big task with higher radio capacity and the availability of broadcast channel.
One possible improvement is to ask the Gateway to announce the same prefix for MSs in the same subnet so that the MSs in the same subnet will consume only one IPv6 prefix. This mechanism eliminates the necessity to decide which prefix shall be announced to a specific MS but just announce the same one to all the MSs in the same subnet. One or more subnet may be configured in the Gateway, and normally one is enough since it contains 2^64 IPv6 addresses. More subnets may be useful if the network needs to identify which eNodeB the MS attached by the prefix, but the requirement is still FFS. This will introduce only a few risks for IP address duplication providing that the MS using unique interface identifier or other identifiers that is unlikely to be same with other MSs. However, even if IP address duplication occurs, there are mechanisms to solve the problem and recover network accessibility with a small delay. With this concept, the structure of full IPv6 address looks like figure 2.
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Figure 2  Structure of Full IP Address with New Mechanism
The concept above also enables the network entities to identify the MS in the usual way by the packet. For example, if MSISDN is used as the identifier, it is easier for the called party to display the MSISDN of the calling party.
Finally, if broadcast channel in air interface is supported by the future network, the Gateway may be able to announce the prefix via the broadcast channel so that some of the MSs may not need to send a request to the Gateway and this will surely alleviate the burden of the Gateway.
PROPOSAL

It is proposed to open a key issue on efficient IP address allocation in TR 23.882.
*******************************************************Start of Changes*************************************************
7.x
Key Issue- Efficient IP Address Allocation
7.x.1
Description of Key Issue – Efficient IP Address Allocation
Currently, as specified in section 9.2.1.1 in TS 23.060, the GGSN shall assign a prefix that is unique within its scope to each PDP context applying IPv6 stateless address autoconfiguration. A given prefix shall not be advertised on more than one PDP context on a given APN, or set of APNs, within the same addressing scope. The GGSN shall be configured to advertise only one prefix per PDP context. The reason is to avoid the necessity to perform duplicate address detection at the network level for every address built by the MS. The structure of full IPv6 address looks like figure 1.
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Figure 1  Structure of Full IPv6 Address with Current Mechanism

In RFC3314, the above mechanism is recommended by IETF for the following reasons.

4) GPRS links are point-to-point.
5) GPRS nodes have no unique identifier, whereas Ethernet nodes can create an identifier from their EUI-48 address.
6) There will be no duplication between addresses. It is reasonable to avoid performing duplicate address detection according to lack of radio resources, inability to provide broadcast channels. 

However, the future network is aimed to works well with huge number of terminals and enabling machine-to-machine communication is expected to increase the number of terminals several times as today. If each PDP context consumes a /64 IPv6 prefix, it seems impossible to attain so many IPv6 addresses from the institute for IP address allocation. (Just for information, /32 prefix can only support about five times as today’s subscribers in our network considering the effective ratio of IP address, which is not sufficient for future M2M communication services.) And also, current mechanism on IPv6 address allocation requires the Gateway to record every IPv6 address been assigned and avoid assigning same prefix to two MSs, which leads to heavy load in Gateway. Imaging each Gateway may need to maintain a list of 100 million records is already unacceptable. Route table will be too big if the Gateway needs to exchange route table with outside.

Fortunately, future evolution of system architecture and radio interface brings forward the possibility to use IPv6 address space in a more economize way. The first reason of IETF may no longer be true since broadcast channel has been introduced into 3GPP network and the second is just a misunderstanding from IETF because GPRS node do have unique interface identifier (e.g, MSISDN). And IP address duplication detection is not a big task with higher radio capacity and the availability of broadcast channel.








7.x.2
Solutions for key issue – Efficient IP Address Allocation
One possible improvement is to ask the Gateway to announce the same prefix for MSs in the same subnet so that the MSs in the same subnet will consume only one IPv6 prefix. This mechanism eliminates the necessity to decide which prefix shall be announced to a specific MS but just announce the same one to all the MSs in the same subnet. One or more subnet may be configured in the Gateway, and normally one is enough since it contains 2^64 IPv6 addresses. More subnets may be useful if the network needs to identify which eNodeB the MS attached by the prefix, but the requirement is still FFS. With this concept, the structure of full IPv6 address looks like figure 7.x.2.
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Figure 7.x.2  Structure of Full IP Address with New Mechanism

This mechanism will introduce only a few risks for IP address duplication providing that the MS using interface identifier or other identifiers that is unlikely to be same with other MSs. However, even if IP address duplication occurs, there are mechanisms to solve the problem and recover network accessibility with a small delay. The Gateway doesn’t need to maintain the list of assigned prefix and route table is small enough if the Gateway needs to exchange the route table with outside.
The concept above also enables the network entities to identify the MS in the usual way by the packet. For example, if MSISDN is used as the identifier, it is easier for the called party to display the MSISDN of the calling party.

Finally, if broadcast channel in air interface is supported by the future network, the Gateway may be able to announce the prefix via the broadcast channel so that some of the MSs may not need to send a request to the Gateway and this will surely alleviate the burden of the Gateway.
********************************************************End of Changes*************************************************
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