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1 Introduction

During the discussion about the registration procedure in the presence of an X2 GW, two questions were raised about the SCTP registration proposal [1]. It was discussed whether such a procedure could be feasible in the presence of multi-homed nodes, and whether this procedure would introduce any constraint in HeNB IDs. We try to analyze these two issues in more detail.
2 Discussion
2.1 SCTP Registration with Multi-Homing
The INIT chunk can contain multiple addresses that can be IPv4 and/or IPv6 in any combination [2], but if a host name address is also signaled in the same INIT chunk together with one or more IP addresses, the receiver shall only consider the host name address signaled and ignore all the signaled IP addresses [2]. In [1] we already discussed 3 possible ways to work with this limitation:
1) Include both host name and TNL address of the sender as an IP address in the SCTP INIT chunk, and specify that the X2-GW will interpret this SCTP INIT configuration as a way to signal the RNL ID and TNL address tuple from the HeNB to the X2 GW;

2) Only include the host name of the sender, and specify that the X2 GW shall map that included hostname to the TNL address of the sender in the IP header;

3) Only include the host name and RNL ID of the sender in the SCTP INIT chunk, and let the X2 GW retrieve the corresponding TNL address via a DNS lookup, e.g. by compiling a FQDN including the RNL ID.

In case of multi-homing for the HeNB, option 2) obviously cannot be used as it can work only with a single IP address.

The other options, though, do not seem to pose particular problems.

Option 1) calls for encoding the host name and TNL addresses as IP addresses, and specifying e.g. in Stage 2 how to interpret this combination. As long as the IP address that contains the encoded host name is in a consistent position (e.g. the first one) in the INIT chunk, this can work with several IP addresses signaled at the same time. We note that encoding a HeNB ID (28 bits) as an IP address (32 bits in the worst case of IPv4) does not pose any limitations.

Option 3) relies on the X2 GW performing a DNS look-up to find out the IP address of the sender. In case the sender is multi-homed, this also should not pose any particular problems, since the DNS will reply with the full set of IP addresses assigned to the HeNB.

Option 1) does not require additional steps other than the SCTP setup procedure and does not rely on the presence of other network nodes, so it seems the easier to implement in case multi-homed HeNBs are desired.
Proposal 1: Options 1) and 3) proposed in [1] can work with multi-homed HeNBs; option 1) seems more feasible.
2.2 SCTP Registration and HeNB IDs
If we select Option 1) as described in the section above, the HeNB ID needs to be encoded as an IP address. We notice that in the worst case (i.e. if IPv4 addresses are used), this requires encoding an IE which takes up 28 bits into a field which takes up 32 bits. This clearly does not pose any limitations in the HeNB IDs used by the operator. This is obviously true also if IPv6 is used, since more bits are available for the encoded field.

Proposal 2a: Encoding a HeNB ID as an IPv4 or IPv6 address does not pose any limitations.
Let us now also analyze what would happen with Option 3) above, which proposes sending the HeNB ID in the “Host Name Address” field of the SCTP INIT chunk. According to [2], this field contains a host name in “host name syntax” as per [3] and [4]. Specifically, this implies that whatever name is signaled in this field must be “a text string up to 24 characters drawn from the alphabet (A-Z), digits (0-9), minus sign (-), and period (.).” [4], but periods are only allowed to delimit components of domain-style names so in this case they should be inapplicable.

Let us now analyze what constraints (if any) this condition puts on HeNB naming.

If only letters, numbers and dashes were used to signal a host name, this would mean that it would be possible to signal up to  3724=4.33·1037 possible HeNB IDs, which do not seem to pose a significant problem. Up to 228=268.435.456 possible HeNB IDs are possible [5], which is far less than allowed by [4]. It is definitely possible for any good implementation to map any valid HeNB ID into a valid hostname according to [3] and [4]. We notice that HeNBs are already given such valid hostnames during initial setup and reconfiguration by the OAM, so this information may be already present in the HeNB.
Proposal 2b: The conventions for hostnames coming from SCTP do not pose any significant restrictions on HeNB ID choice.
3 Conclusions and Proposal
We have discussed the two outstanding clarifications that were noted with respect to the proposed SCTP registration procedure with the X2 GW. Our proposals are summarized below.
Proposal 1: Options 1) and 3) proposed in [1] can work with multi-homed HeNBs; option 1) seems more feasible.
Proposal 2a: Encoding a HeNB ID as an IPv4 or IPv6 address does not pose any limitations.

Proposal 2b: The conventions for hostnames coming from SCTP do not pose any significant restrictions on HeNB ID choice.
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