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1 Introduction 
The latest version of 25.467 [1] introduced support for the Iurh interface, which is used for mobility procedures between HNBs. Following the recent RAN#70bis a long email discussion has resulted in some issues being raised primarily around the Iurh Setup procedure. This document pulls the disparate emails together and provides a discussion of these issues.
2 Discussion

This document concentrates on the issues surrounding Iurh setup procedure and the use of this procedure between HNBs and between an HNB and the HNB-GW. Therefore to allow focus on this issue a number of key scenarios relating to Iurh Setup have been described below.

2.1 HNB Power on
The following figure illustrates the “basic” Iurh setup procedure, i.e. when an HNB powers on and then detects a neighbouring HNB. 
The figure shows various options for the actual Iurh Setup procedure itself to help illustrates the differences between the options in a single diagram. The two agreed Iurh routing options are directly (A) or via the HNB-GW (B). For the latter option, the two currently understood alternatives (B1 – NSN) and (B2 – ALU) have been shown.
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The steps shown in the above figure are as follows.

1. HNB#1 is powered on and detects HNB#2 which is also powered on. 

2. HNB#1 interacts with the HMS 

3. HNB#1 then registers with the HNB-GW.

4. HNB#1 then requests information from the HNB-GW via the Configuration Transfer procedure about HNB#2 (which it has previously detected) to allow it to initiate an Iurh connection to its peer HNB.

5. In Option A HNB1 then initiates an Iurh Setup Request to HNB#2, to which HNB#2 responds with the Iurh Setup Response. Both HNBs exchange configuration information in these messages.

5. In Option B1 HNB1 initiates an Iurh Setup Request to the HNB-GW, which the HNB-GW responds to. At the same time the HNB-GW initiates a Configuration Update to HNB#2 to indicate to HNB#2 that HNB#1 requested its information. HNB#2 then initiates an Iurh Setup to the HNB-GW which the GW responds to.

5. In Option B2 HNB1 then initiates an Iurh Setup Request to HNB#2, to which HNB#2 responds with the Iurh Setup Response. Both HNBs exchange configuration information in these messages.

As can be seen from the figure and steps above the behaviour on HNB#1 is the same for all 3 options. However the behaviour on HNB#2 varies between Options A & B1, although it is the same between Options A & B2.

One of the key desires for selecting an Iurh solution that supported both a Direct Interface and an Indirect (via the HNB-GW) Interface was to have agnostic behaviour on the HNB. Therefore in the example above this is only true for Options A & B2. 

In addition only Options A & B2 confirm to HNB#1 that an Iurh interface has successfully been established to its peer HNB. In option B1 it is unclear how HNB#1 determines whether the interface between HNB#2 and the HNB-GW has successfully been established or not.

2.2 Neighbour addition
The next scenario to consider is the one where the HNB#1 is active and a new neighbour (HNB#3) is provisioned on it by HMS.  HNB#1 has previously setup an Iurh connection to another HNB (HNB#2) and hence in the Indirect (HNB-GW) routed scenario HNB#1 already has an SCTP Association established to the HNB-GW.
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The steps shown in the above figure are as follows.

1. HNB#1 is active and is provisioned with a new neighbour (HNB#3) by the HMS. 

2. HNB#1 requests information from the HNB-GW via the Configuration Transfer procedure about HNB#3 to allow it to initiate an Iurh connection to its peer HNB.

3. In Option A HNB1 then initiates an Iurh Setup Request to HNB#3, to which HNB#3 responds with the Iurh Setup Response. Both HNBs exchange configuration information in these messages.

3. In Option B1 HNB1 cannot initiate an Iurh Setup Request to the HNB-GW since an Iurh connection already exists. So HNB#1 ignores the Configuration Transfer Response. The HNB-GW initiates a Configuration Update to HNB#3 to indicate to HNB#3 that HNB#1 requested its information. HNB#3 then initiates an Iurh Setup to the HNB-GW which the GW responds to.

3. In Option B2 HNB1 then initiates an Iurh Setup Request to HNB#3, to which HNB#3 responds with the Iurh Setup Response. Both HNBs exchange configuration information in these messages.

As can be seen from the figure and steps above the behaviour on HNB#1 is not the same for all 3 options, since in option B1 HNB#1 ignores the Configuration Transfer Response, but in Options A & B2 reception of the Configuration Transfer Response results in the HNB#1 triggering an Iurh Setup to its peer HNB. In addition as in the previous scenario the behaviour on HNB#3 varies between Options A & B1, although it is the same between Options A & B2.

In addition again only Options A & B2 confirm to HNB#1 that an Iurh interface has successfully been established to its peer HNB. In option B1 it is unclear how HNB#1 determines whether the interface between HNB#3 and the HNB-GW has successfully been established or not.

2.3 Multiple cells addition
The next scenario to consider is the one where the HNB#1 is active and a number of new neighbours (in this example HNB#2 & HNB#3) are provisioned on it by HMS.  In this example HNB#1 does not have an existing Iurh connection to another HNB and hence there is no SCTP Association established to the HNB-GW for the indirect (HNB-GW) routed scenario.
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The steps shown in the above figure are as follows.

1. HNB#1 is active and is provisioned with new neighbours (HNB#2 & HNB#3) by the HMS. 

2. HNB#1 requests information from the HNB-GW via the Configuration Transfer procedure about HNB#2 & HNB#3 to allow it to initiate Iurh connections to its peer HNBs.

3. In Option A HNB1 then initiates an Iurh Setup Request to HNB#2 & an Iurh Setup to HNB#3, to which HNB#2 & HNB#3 both respond with the Iurh Setup Response message. The HNBs exchange configuration information in these messages.

3. In Option B1 HNB1 initiates an Iurh Setup Request to the HNB-GW. The HNB-GW initiates a Configuration Update to HNB#2 to indicate to HNB#2 that HNB#1 requested its information, HNB#2 then initiates an Iurh Setup to the HNB-GW, which the GW responds to. The HNB-GW also initiates a Configuration Update to HNB#3 to indicate to HNB#3 that HNB#1 requested its information. HNB#3 then initiates an Iurh Setup to the HNB-GW, which the GW responds to.

3. In Option B2 HNB1 then initiates an Iurh Setup Request to HNB#2 & an Iurh Setup to HNB#3, to which HNB#2 & HNB#3 both respond with the Iurh Setup Response message. The HNBs exchange configuration information in these messages.

As in the previous example the figure and steps above show that the behaviour on HNB#1 is not the same for all 3 options, since in option B1 HNB#1 triggers a single Iurh Setup to the HNB-GW, but in Options A & B2 HNB#1 triggers an Iurh Setup to each peer HNB.  In addition as in the previous scenarios the behaviour on the target HNB (HNB#2 & HNB#3) varies between Options A & B1, although it is the same in both Options A & B2.

In addition once again only Options A & B2 confirm to HNB#1 that an Iurh interface has successfully been established to the peer HNBs. In option B1 it is unclear how HNB#1 determines whether the interface between HNB#2 and the HNB-GW & between HNB#3 and the HNB-GW has successfully been established or not.

2.4 Neighbour addition – existing Iurh connections
The next scenario to consider is the one where the HNB#1 is active and a new neighbour (HNB#3) is provisioned on it by HMS.  HNB#1 has previously setup an Iurh connection to another HNB (HNB#2) and hence in the Indirect (HNB-GW) routed scenario HNB#1 already has an SCTP Association established to the HNB-GW. In addition HNB#3 has also previously setup an Iurh connection HNB#2, hence in the indirect (HNB-GW) routed scenario it already has an SCTP Association established to the HNB-GW. 
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The steps shown in the above figure are as follows.

1. HNB#1 is active and is provisioned with a new neighbour (HNB#3) by the HMS. 

2. HNB#1 requests information from the HNB-GW via the Configuration Transfer procedure about HNB#3 to allow it to initiate an Iurh connection to its peer HNB.

3. In Option A HNB1 then initiates an Iurh Setup Request to HNB#3, to which HNB#3 responds with the Iurh Setup Response. Both HNBs exchange configuration information in these messages.

3. In Option B1 HNB1 cannot initiate an Iurh Setup Request to the HNB-GW since an Iurh connection already exists. So HNB#1 ignores the Configuration Transfer Response. In addition since HNB#3 already has an Iurh connection to the HNB-GW, the GW does not initiate a Configuration Update to HNB#3. So neither HNB, nor the HNB-GW do anything else.

3. In Option B2 HNB1 then initiates an Iurh Setup Request to HNB#3, to which HNB#3 responds with the Iurh Setup Response. Both HNBs exchange configuration information in these messages.

Yet again as can be seen from the figure and steps above the behaviour on HNB#1 is not the same for all 3 options, since in option B1 HNB#1 ignores the Configuration Transfer Response, but in Options A & B2 reception of the Configuration Transfer Response results in the HNB#1 triggering an Iurh Setup to its peer HNB. In addition as in the previous scenario the behaviour on HNB#3 varies between Options A & B1, although it is the same between Options A & B2.

Finally again only Options A & B2 confirm to HNB#1 that an Iurh interface has successfully been established to its peer HNB. In option B1 it is unclear how HNB#1 determines whether an interface between HNB#3 and the HNB-GW already exists or not, and hence whether it can actually now send messages to it’s peer HNB or not.

3 Conclusion and proposals
This paper highlights a couple of the many issues raised on the RAN#3 reflector relating to Iurh Setup and illustrates that having an agnostic HNB implementation for both the direct & indirect Iurh interface scenarios can be a problem unless the indirect Iurh interface option closely matches the direct interface option. In addition for the HNB-GW routing scenario terminating the Iurh interface between an HNB & the HNB-GW makes it difficult for the source HNB to determine whether the end-2-end Iurh interface is established or not.
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