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Abstract of the contribution: Introduce a slightly new proposal for PDN GW domain name construction which can enhance the PDN GW selection aspect.
1. Discussion
In current TS23.401, one of the steps for the PDN GW selection is that the MME constructs the domain name of the PDN GW by appending the MCC and MNC to the APN Name indicated in the attach message sent by the UE, which has been specified in TS23.060.

However, this means the DNS server in the VPLMN needs to store the DNS entries of all the combinations of possible APN Name and MCC+MNC for each roaming partners which have the following drawbacks.
1) When an operator has multiple MNC numbers or multiple potential APN Name, the DNS servers of all its roaming partners need to store multiple entries.

2) When an operator starts a new MNC number or stops to use one MNC number, the DNS servers of all its roaming partners need to be updated. This is very difficult, costive and takes a lot of time according to recent experience of China Mobile.

3) When an operator starts a new APN Name or stops to use an APN Name, the DNS servers of all its roaming partners need to be updated. This is very difficult, costive and takes a lot of time according to the experience of almost all the operators.
4) Before the DNS server of a specific roaming partner is updated, the IP address of the PDN GW can not be resolved and the establishment of the bearer requested by the roaming UE in the roaming partner may fail.

5) When the home operator wants to enable load sharing between multiple PDN GWs, i.e. within a PDN GW pool, the DNS servers of all its roaming partners need to store the addresses of the PDN GWs. Furthermore, this may not be possible when a roaming partner is using old version DNS.

a) In this case, when the home operator wants to change the IP address of a PDN GW in the pool, or add a new PDN GW to the pool, or remove a PDN GW from the pool (e.g. due to failure of a PDN GW), the DNS servers of all its roaming partner need to be updated.

Some of the issues are partially resolved by applying hierachical DNS architecture in GPRS (e.g. by pointing to the root DNS server in one of the GRX-es and the root DNS server points to the DNS server of the home operator). However, current situation is that multiple GRX-es exist and some operators connecting to each other without going through GRX-es.

It is proposed to add a new Information Element in the subscription data stored in HSS, which can be named as ‘operator specific postfix for APN resolution’, and use this information, which will be conveyed to MME before the bearer establishment in the Subscription Data Management procedure, to guide the MME in VPLMN/HPLMN to construct a world wide meaningful Domain Name for the PDN GW when this information is available. 

For example, China Mobile can put ‘.chinamobile.com’ in ‘operator specific postfix for APN resolution’ field of its users’ subscription data. When the MME in VPLMN/HPLMN receives a bearer establishment request indicating an APN Name ‘Internet’ from one of China Mobile’s subscriber, it will append the postfix to the APN Name and the constructed Domain Name is ‘Internet.chinamobile.com’ which can be globally meaningful when at least the DNS server of China Mobile does have this entry.
The proposal in this contribution resolves all the above issues which is explained accordingly in the following bullets.

1) The DNS servers of the roaming partners can store nothing.
2) The home operator only needs to update its own DNS server and the DNS servers of the roaming partners need not be updated.

3) The home operator only needs to update its own DNS server and the DNS servers of the roaming partners need not be updated.

4) Even if the DNS server in the visited network stores nothing, the recursive DNS resolution will success latest in the home DNS server, and the PDN GW address resolution and bearer establishment will always be successful when the home DNS server has the entry.

5) The home operator only needs to store the multiple PDN GW addresses in its own DNS server.

a) Only the DNS server of the home operator needs to be updated.
In addition, the proposal has some other advantages as follows.
1) The home operator will be able to differentiate the PDN GW selection result by assigning different values in this field for different subscribers.
a) This could be used to guide the traffic of a specific user to its home region or a specific set of PDN GWs. This is useful when region specific services or tariffs are provided. For example, Beijing subscriber can apply a postfix ‘.bj.chinamobile.com’ while Shanghai subscriber can apply a postfix ‘sh.chinamobile.com’.

b) This could be used to enable the differentiate service provision on the PDN GW level. For example, Gold subscribers can be assigned the postfix ‘.gold.chinamobile.com’.
2) The home operator will be able to change the postfix of a subscriber which can be used to,

a) Change the PDN GW of a user when next bearer establishment request occurs.

b) Stop serving a user on APN level. For example, by assigning a wrong postfix ‘.wrong.chinamobile.com’ which results in DNS resolution failure for some APNs.

3) The visited operator will be able to re-use the DNS server for Internet if they want.

In order to ensure the backward compatibility, it is better to allow the MME to append MCC and MNC as before when this field is not available, e.g. when the subscriber is coming from legacy 2G/3G operators. It is also helpful to update TS23.060 accordingly to benefit from this proposal in the future.

There may be concern on the latency of DNS resolution in this proposal. However, considering the following reasons, the concern should be resolved.

1) It is performed before the bearer establishment where the user is expecting some setup delay.

2) Most of the services need to resolve the domain name(s) of the server(s) which is similar to the resolution procedure here.

3) The DNS server can cache recent results which means only the first resolution will need to reach home DNS server in the lifetime of the DNS entry.
4) The DNS server may voluntary to perform the resolution of the cached entry before the lifetime expires.

5) The hierachical DNS architecture in GRX performs similar recursive DNS resolution.
2. Proposal

It is proposed to update TS23.401 and TS23.060 with the above proposal. If agreed, China Mobile is willing to draft the P-CR to TS23.401 and CR to TS23.060.
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