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1. Introduction
Following the RAN3 #61bis meeting, a Teleconference was held to present the contributions on IP address resolution. This contribution follows up on the conference call, and proposes that DNS-based approach for IP address resolution be adopted. 
2. Discussion
There are essentially three types of proposals on the table, and we summarize them below:

2.1. DNS-based [5]

Use a DNS server to resolve mapping from CGI to IP address.

Pros:

· Uses a well-understood standard hierarchical, scalable protocol. Configuration of DNS server can use standard DNS messages.
· 3GPP standardization effort is limited to only specifying a FQDN for the queries.

· Works very well for multi-vendor and inter-operator queries.

· If RAC/LAC is not reported by UE as part of LTE inter-RAT measurements, it has no bearing on DNS-based address resolution since it only uses CGI as the input to the query.

Cons

· Need OAM/eNB to inform the DNS server of any new/changed IP address of an eNB.
· Replicates IP address database of the OAM at the DNS server
2.2. S1-based [6, 7]

Use the MME to resolve the IP address of a target eNB from the CGI. Proposals include querying the MME itself (assuming the MME stores this information), or relaying the request to the target eNB using S1. May define new messages over S1, or modify existing messages (e.g. handover request).

Pros

· Uses existing S1 interface to achieve the IP address resolution.

· No duplication of CGI-IP mapping if query is forwarded to target eNB.

Cons
· Need to standardize new messages or modify existing messages. Significant standardization effort.
· Issues with the solution when the target eNB belongs to a different MME pool. In this case, the source MME will not know the address of the target eNB, and new messages may also have to be defined over S10.

· Duplication of CGI-IP mapping at MME if the MME is used as the database to respond to the query. Note that the IP address of the X2 interface may be different from that of the S1 interface known to the MME. So this will require additional memory at the MME. 
· Issues with the solution if RAC/LAC is not reported by UE as part of LTE inter-RAT measurements, the source MME cannot route the query to another MME pool if the RAC/LAC information is absent.

2.3. OAM based [8]

eNBs query the OAM system, which responds with the IP address of the target eNB.

Pros

· No duplication of CGI-IP mapping. The information is only hosted at the OAM.

· Integration with ANR function management: OAM can bundle IP address delivery with other constraints on new neighbour relations in NRT (e.g. noX2 attribute)

· If RAC/LAC is not reported by UE as part of LTE inter-RAT measurements, it has no bearing on OAM-based address resolution since the OAM can resolve the target eNB ID based on the CGI.

Cons

· For inter-vendor IP address resolution, the request must be passed up from the element manager up to the network manager. This hierarchical address resolution mechanism is already standardized in DNS and will essentially have to be replicated in the OAM system.

· Further, if the target eNB belongs to another NM, there is need for communication between NMs. This is non-standard. Significant standardization.
· If the hierarchical address resolution is to be avoided, the EMS must support Itf-p2p interface between EMs. This is additional burden on the EMs. Significant standardization is also required to specify the Itf-p2p.
3. Conclusion
A comparison of the above three proposals shows that the DNS mechanism may be implemented with minimal changes to existing 3GPP specifications, while both the other proposals require significant standardization. Given the time criticality of Release 8, it is proposed to support the DNS mechanism for Release 8. 

Note that using DNS does not preclude the future standardization or use of the other methodologies – it just provides a rapid path to supporting IP address resolution for Release 8.
Proposal 1: Use DNS as a mechanism for resolving the IP address of a neighboring eNB, based on its CGI. 

Proposal 2: Standardize the use of an FQDN based on the CGI (as described in [5]), which will be used in the DNS query.
If the above proposals are accepted, the contributing companies will provide CRs to implement the above conclusions.
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