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1 Introduction 
It was agreed in the recent RAN3 HNB ad-hoc meeting to introduce a HNB-GW initiated Disconnect message into the RUA specification [1].

The arguments for its introduction were primarily to handle abnormal conditions on the HNB-GW, for example the abnormal termination of an SCCP connection between the HNB-GW and a CN node.

However further investigations have raised the issue that using the HNB-GW initiated Disconnect for abnormal releases only does not necessarily align with existing 3GPP documents.

This paper provides a discussion of this issue.

2 Discussion

An integral part of handling a UE context within the HNB network is the ability for a UE to initiate a connection to a CN node via the HNB-GW. This entails the HNB-GW mapping an Iuh connection to a corresponding Iu SCCP connection, when handling an RUA Connect message from a HNB. Clearly the HNB & HNB-GW also need to have the ability to indicate to each other the release of these connections.

The current version of the RUA specification [1] implies, but does not state categorically, that when handling a normal release of an Iuh connection for a UE, it will be the HNB that sends a RUA Disconnect message to the HNB-GW. Further HNB-GW initiated RUA Disconnect messages are implied to be used only for abnormal releases as agreed in the last RAN3 ad-hoc.

This implication raises some issues when handling the RANAP Iu Release procedure [2], as follows. As defined in [2] the CN will initiate a RANAP Iu Release Command to the RNC, which will in turn release UTRAN resources related to that connection and subsequently send a RANAP Iu Release Complete back to the CN node. It is then, as stated in [3], up to the CN node to trigger the release of the associated SCCP connection. The RNC should only trigger the release of an SCCP connection due to abnormal scenarios.
Within the HNB-GW the mapping between Iuh connections & Iu connections is important and the manner in which they are established and released needs to be co-ordinated. Therefore when applying similar principles to those stated in [3], it could be argued that the HNB should not release Iuh related resources (during normal release) without a clear indication that the corresponding Iu SCCP connection has been released by the CN,. since this can complicate how the HNB-GW manages the mapping between the Iuh connection that is being released and the associated Iu connection.
Hence it is worth identifying that there are potentially two possible options for handling the normal release of an Iuh connection within the HNB network.
The following example sequence diagrams illustrate the two possible scenarios, the first where the HNB initiates the RUA Disconnect for normal releases (as currently implied in [1]) and the second where the HNB-GW initiates the RUA Disconnect.
2.1 HNB initiated Disconnect


[image: image1]
1. This step has been deliberately abstracted to reduce the size of the sequence diagram, it covers:

· the establishment of an RRC connection between UE & HNB, 

· the optional identification procedure between HNB & UE

· the HNBAP UE Registration procedure
· the RUA UE Connect procedure

· Subsequent end to end message exchanges, etc

2. CN sends a RANAP Release Iu connection command message to the HNB-GW

3. HNB-GW forwards this message to the relevant HNB

4. HNB triggers the release of the RRC connection to the UE. In this example a single Iu connection had been established for the UE

5. HNB sends a Disconnect message to the HNB-GW to indicate that this is the end of this particular signalling connection and includes the RANAP Release Iu Connection Complete message. This therefore releases the associated Iuh connection.

6. HNB-GW forwards the RANAP message onto the CN

7. CN triggers the release of the associated SCCP connection

8. HNB-GW confirms that the SCCP connection is released
9. Optionally the HNB can de-register the UE context from the HNB-GW. 
2.2 HNB-GW initiated Disconnect


[image: image2]
1. This step has been deliberately abstracted to reduce the size of the sequence diagram, it covers:

· the establishment of an RRC connection between UE & HNB, 

· the optional identification procedure between HNB & UE

· the HNBAP UE Registration procedure

· the RUA UE Connect procedure

· Subsequent end to end message exchanges, etc

2. CN sends a RANAP Release Iu connection command message to the HNB-GW

3. HNB-GW forwards this message to the relevant HNB

4. HNB triggers the release of the RRC connection to the UE. In this example a single Iu connection had been established for the UE

5. HNB sends a Direct transfer message to the HNB-GW, including the RANAP Release Iu Connection Complete message

6. HNB-GW forwards the RANAP message onto the CN

7. CN triggers the release of the associated SCCP connection

8. HNB-GW triggers the release of the associated Iuh connection by sending a Disconnect message to the HNB

9. HNB-GW confirms that the SCCP connection is released
10. Optionally the HNB can de-register the UE context from the HNB-GW. 

2.3 Comparison of Two Solutions

	
	HNB initiated
	HNB-GW initiated

	Alignment with current 3GPP specifications
	Could be considered as not aligned with 25.410, as HNB initiates release of Iuh connection before corresponding SCCP connection is released
	More closely aligned with 25.410 as Iuh connection not released until CN triggers corresponding release of SCCP connection 

	Impact on network elements
	HNB-GW needs to maintain partial UE context whilst waiting for SCCP RLSD from CN. Hence additional impact on the HNB-GW as its likely to require timers for each UE being released
	HNB maintains context until receives RUA Disconnect. Hence likely to require timers for each UE being released, though impact is dispersed across the various HNBs.

	Message impact
	Removes need for one message during UE release scenario
	One extra message required during UE release scenario

	UE context limits
	UE context freed up earlier so HNB can setup new resources (Iuh/Iu connection) quicker, which can be important when handling maximum number of UE contexts on a HNB.
	HNB needs to maintain UE context for longer so any “blocking” of resources could be more apparent.


3 Proposal

This document illustrates that there are some potential issues with the current RUA specification with respect to the RUA disconnect procedure for normal Iu/Iuh connection release.

It is proposed that the comparison of the two outlined solutions is discussed and a consensus reached on the preferred option. CRs for both solutions have been prepared, for Solution 1 HNB Initiated Release, CR R3-090014 for 25.467 applies, for Solution 2 HNB-GW Initiated Release, CR R3-090015 for 25.467 and CR R3-090016 for 25.468 apply.
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