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1 Introduction 

At the RAN3#69bis meeting, several issues with the RN startup procedure have been further discussed. Among them, it was agreed that the RN O&M shall be reachable [1]
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[2]. This is necessary for RN and RN O&M connections. Furthermore, in case there are multiple relay node vendors in the same network, each of them needs to reach its corresponding RN O&M. This concern was also raised in [3] to some extent. In this contribution we will propose a solution, built upon existing mechanisms, to find IP addresses of nodes in the operator network.
2 Node Address Recovery using Domain Names 
Today IP addresses of core network nodes can be recovered via communication with Domain Name Systems (DNS), using Fully Qualified Domain Names (FQDN) as keys. The nomenclature for compiling domain names is described in [4], and details about the DNS operations are provided in [5].  The mechanisms are best illustrated by some examples from [4]. In all examples, the International Mobile Subscriber Identity (IMSI) is used to recover the Mobile Country Code (MCC), which identifies uniquely the country of domicile of the mobile subscriber and the Mobile Network Code (MNC), which identifies the operator within the country.
IP Multimedia Subsystem (IMS) Home Network Domain Name ([4], Section 13.2)
For 3GPP systems, the UE shall derive the home network domain name from the IMSI as described in the following steps:

1.
Take the first 5 or 6 digits, depending on whether a 2 or 3 digit MNC is used (see 3GPP TS 31.102) and separate them into MCC and MNC; if the MNC is 2 digits then a zero shall be added at the beginning.

2.
Use the MCC and MNC derived in step 1 to create the "mnc<MNC>.mcc<MCC>.3gppnetwork.org" domain name.

3.
Add the label "ims." to the beginning of the domain. 

An example of a home network domain name is:


IMSI in use: 234150999999999;

where:

-
MCC = 234;

-
MNC = 15; and

-
MSIN = 0999999999,

which yields the home network domain name: ims.mnc015.mcc234.3gppnetwork.org.

EPC Home Network Realm/Domain ([4], Section 19.2)


epc.mnc015.mcc234.3gppnetwork.org 
Tracking Area Identity (TAI) FQDN ([4], Section 19.4.2.3)

The Tracking Area Identity (TAI) consists of a Tracking Area Code (TAC), MNC and MCC. The TAC is a 16 bit integer. <TAC-high-byte> is the hexadecimal string of the most significant byte in the TAC and <TAC-low-byte > is the hexadecimal string of the least significant byte. If there are less than 2 significant digits in <TAC-high-byte> or <TAC-low-byte >, one or more "0" digits shall be inserted to the left, to fill the 2 digit coding. The TAI FQDN is compiled as


tac-lb<TAC-low-byte>.tac-hb<TAC-high-byte>.tac.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org
MME Node FQDN ([4], Section 19.4.2.4)

A Mobility Management Entity (MME) within an operator's network is identified using a MME Group ID (MMEGI), and an MME Code (MMEC). The MME node FQDN shall be constructed as:

mmec<MMEC>.mmegi<MMEGI>.mme.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org

Where <MMEC> and <MMEGI> are the hexadecimal strings of the MMEC and MMEGI.

An MME pool FQDN shall be constructed as:

mmegi<MMEGI>.mme.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org

3 Relay Node O&M Node Address Discovery
The existing mechanisms in the previous section constitute an efficient and convenient means to recover node addresses via DNS. These mechanisms can also be applied to the problem of recovering the RN O&M address information per relay node vendor within the operator network.
Since all relay nodes can attach the network as regular UEs, they are associated with both an IMSI as well as an International Mobile station Equipment Identity (IMEI). The IMEI is composed of elements as in Figure 1 (each element shall consist of decimal digits only): a Type Allocation Code (TAC) identifying the vendor, a Serial Number (SNR) uniquely identifying each piece of equipment within the TAC, and a Check Digit (CD) / Spare Digit (SD).
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Figure 1 Structure of IMEI ([4], Section 6.2.1).
Therefore, it is possible to compile relay node vendor-specific domain names that can be mapped to the IP addresses of the relay node vendor-specific O&M.
Some examples of how such domain names can be compiled are listed below:
· imei-tac<IMEI-TAC>.oam.mnc<MNC>.mcc<MCC>.3gppnetwork.org
· imei-tac<IMEI-TAC>.eutran.oam.mnc<MNC>.mcc<MCC>.3gppnetwork.org
· imei-tac<IMEI-TAC>. tac-lb<TAC-low-byte>.tac-hb<TAC-high-byte>.oam.mnc<MNC>.mcc<MCC>.3gppnetwork.org
· imei-tac<IMEI-TAC>. tac-lb<TAC-low-byte>.tac-hb<TAC-high-byte>.eutran.oam.mnc<MNC>.mcc<MCC>.3gppnetwork.org
Proposal 1: The relay node shall recover the IP address of its vendor-specific RN O&M from DNS using a domain name that includes a vendor identifier, e.g. the IMEI Type Allocation Code.

Proposal 2: RAN3 shall discuss a suitable domain name compilation.
4 Conclusion, Proposals
The proposed solution enables the relay nodes to recover the IP address of their vendor-specific RN O&M with very limited configuration efforts by the operator (only to configure the DNSs). Our proposals are summarized below.

Proposal 1: The relay node shall recover the IP address of its vendor-specific RN O&M from DNS using a domain name that includes a vendor identifier, e.g. the IMEI Type Allocation Code.

Proposal 2: RAN3 shall discuss a suitable domain name compilation.
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