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1 Introduction 
The recent RAN#50 agreed on the introduction of the Iurh interface between HNBs to support hard and soft handover. This interface can be realised either via the HNB-GW or directly between neighbouring HNBs and is described in 25.467 [1]. However an issue relating to the configuration and use of the transport layer needs to be resolved when considering the indirect Iurh deployment scenario whereby the Iurh connection is routed via the HNB-GW.
2 Discussion

Following the recent agreement in RAN#50, a new version of 25.467 [1] has been produced to describe the new Iurh interface and associated procedures, etc. The interface is logically from one HNB to another, but can either be routed “directly” between the HNBs, or “indirectly” via the HNB-GW. However an issue relating to the configuration of the transport layer needs to be resolved when considering the indirect Iurh deployment scenario whereby the Iurh connection is routed via the HNB-GW, as described below. 

In the “indirect” Iurh connection scenario it would be possible to reuse the SCTP association established between HNB & HNB-GW for the Iuh interface. This is shown in the Figure below, where HNB1 has an Iurh logical connection to HNB2 via the HNB-GW. In the Figure there is a single SCTP Association (A) shown between HNB1 & the HNB-GW, and another SCTP Association (B) between the HNB-GW and HNB2. 
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The Figure implies that only one SCTP Association is established between any one HNB and the HNB-GW and hence this would be used for both Iuh & Iurh interfaces. However this causes an issue when considering failure scenarios. For example consider the impact if, for whatever reason, SCTP Association B fails. In this scenario whilst both HNB2 & the HNB-GW would detect, and handle, the Association failure, the consequence of the SCTP Association failure is that the Iurh connection between HNB1 & HNB2 has also failed. However the HNB-GW does not currently have a mechanism to inform HNB1 that the Iurh connection has failed, for example the HNB-GW cannot simply release SCTP Association A since this also carries Iuh traffic and it would clearly be incorrect for issues with the Iurh to impact the Iuh. Therefore HNB1 is unaware that the Iurh connection has failed. 
Note: in the case when a “direct” Iurh connection is established between HNB1 & HNB2 this issue does not exist, since by definition each “direct” connection has a separate SCTP Association and hence if that fails both HNBs would detect said failure. In addition, separate SCTP Associations would be used for Iurh & Iuh interfaces.
Therefore one solution to this issue would be to agree that a separate SCTP Association, distinct from that used for the Iuh interface, is used between each HNB & HNB-GW for the Iurh interface. This is shown in the Figure below (SCTP Associations X & Y) and would therefore allow the HNB-GW to release SCTP Association X if it detected the failure of Association Y. 
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Proposal #1: An SCTP Association is established between an HNB and the HNB-GW for the Iurh interface that is distinct from the SCTP Association used for the Iuh interface.
Following this proposal, and assuming that each Iurh connection would imply the establishment of a distinct SCTP Association between HNB & HNB-GW, leads to the scenario shown in the Figure below. Whereby HNB1 has Iurh connections to HNB2 & HNB3, and hence failure of SCTP Association Z (between HNB3 & HNB-GW), can be indicated to HNB1 by the HNB-GW releasing SCTP Association Xz, whilst SCTP Association Xy, supporting the still active Iurh connection to HNB2, is untouched.
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Note: To aid readability the “Iuh” SCTP Associations have not been shown.
This solution would resolve the issue described, however the consequence is that each HNB would establish a separate HNB Association for every Iurh connection it establishes to a neighbour. This would be aligned with the behaviour of the HNB for the “direct” Iurh connection scenario and hence would support the principle that the HNB application can be common between the “direct” and “indirect” deployment scenarios. As the HNB would be “unaware” of the underlying transport mechanism used for the Iurh interface. However the impact is that the HNB-GW would potentially have to support many hundreds of thousands of SCTP Associations, i.e. one per Iurh connection between any HNBs within its “RAN”.
This therefore may be undesireable and it may be preferable to have one SCTP Association between each HNB & HNB-GW for all Iurh connections established by that HNB as shown in the Figure below.
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Note: To aid readability the “Iuh” SCTP Associations have not been shown.
This reduces the impact on the HNB-GW in terms of the number SCTP Associations it needs to support, but then means that the HNB needs to be aware of whether it supports a direct Iurh connection to any neighbours (and hence can establish an SCTP Association per Iurh connection) or whether it supports an “indirect” Iurh to it’s neighbours via the HNB-GW (and hence only uses a single SCTP Association for all Iurh connections). In addition the issue still remains of how the HNB-GW should inform the HNB if an SCTP Association to it’s neighbour fails. For example in the Figure above if SCTP Association Z failed, how would the HNB-GW inform HNB1? It cannot release SCTP Association X since the Iurh connection to HNB2 has not failed. 

Proposal #2: RAN3 need to discuss and decide on whether multiple SCTP Associations should be supported for the “indirect” Iurh connection scenario, or whether a single SCTP Association should be used for all Iurh connections between any one HNB and the HNB-GW.

If RAN3 decide that a single SCTP Association is used for all Iurh connections between and one HNB and the HNB-GW, the issue about how to handle SCTP association failure between the HNB-GW and neighbouring HNBs needs to be resolved.
3 Conclusion and proposals
This paper describes some transport related issues when deploying the Iurh interface between HNBs via the HNB-GW. The following is proposed.

Proposal #1: An SCTP Association is established between an HNB and the HNB-GW for the Iurh interface that is distinct from the SCTP Association used for the Iuh interface.
In addition RAN3 needs to discuss and decide whether multiple SCTP Associations are established in the case when an HNB supports multiple Iurh connections via the HNB-GW. If multiple associations are used then it allows the HNB application to be common between “direct” and “indirect” Iurh deployments and provides a straightforward mechanism for the HNB-GW to inform one HNB when the “Iurh” SCTP Association to it’s neighbour fails. However this has a consequential impact on the the number of associations that the HNB-GW has to support.

Proposal #2: RAN3 need to discuss and decide on whether multiple SCTP Associations should be supported for the “indirect” Iurh connection scenario, or whether a single SCTP Association should be used for all Iurh connections between any one HNB and the HNB-GW.

Once Proposal #1 is agreed and Proposal#2 is resolved Alcatel-Lucent will provide the required CRs to impacted TS documents.
4 References
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