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1. Discussion
This contribution specifies a heartbeat mechanism between the HNB and the HNB GW to detect the status of reachability between them. The heartbeat message is a HNBAP message which is periodically exchanged at a configurable threshold of time or sent unsolicited soon after a node restart. This contribution does not specify the specific actions (such as releasing resources) that a node takes as a response to processing the heartbeat messages.
It is proposed to adapt the following text proposal into TS 25.469
2. Text Proposal
* * *  Change * * * *

X.X.X Successful Operation
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Figure 1: Heartbeat mechanism between HNB and HNB GW: Successful Operation

The HNB and the HNB GW exchange heartbeat messages every HEARTBEAT_INTERVAL seconds to detect the current status of reachability between them.  The HNB initiates the heartbeat exchange to test if the HNB GW is reachable by sending a Heartbeat Request message.  Each Heartbeat Request contains a sequence number that is incremented monotonically.  The sequence number on the   last Heartbeat Request message is always recorded by the MAG, and is used to match the corresponding Heartbeat Response.  Similarly, the HNB GW also initiates a heartbeat exchange with the HNB, by sending a Heartbeat Request message, to check if the HNB is reachable. 
A Heartbeat Request message can be sent only if the HNB has at least one registration entry at the HNB GW for a UE attached to the HNB GW.  If there are no registration entries at the HNB GW for any of the UE attached to the HNB, then the heartbeat message MUST NOT be sent.  Similarly, the HNB GW MUST NOT send a Heartbeat Request message to a HNB if there is no active registration entry created by the HNB.  Both HNB and HNB GW SHOULD always respond to a Heartbeat Request message with a Heartbeat Response message, irrespective of whether there is an active registration entry. 
The HEARTBEAT_INTERVAL SHOULD NOT be configured to a value less than 30 seconds.  Sending heartbeat messages too often may become an overhead on the path between the MAG and the LMA.  The HEARTBEAT_INTERVAL can be set to a much larger value on the HNB GW, if required, to reduce of burden of sending periodic heartbeat messages.
If the HNB or the HNB GW do not support the heartbeat messages, they should respond with an Error Indication message to the initiator.  When the Error Indication message is received in response to Heartbeat Request message, the initiating HNB or the HNB GW MUST NOT use heartbeat messages with the other end again.
A HNB or HNB GW node matches every received Heartbeat Response to the Heartbeat Request sent using the sequence number.  Before sending the next Heartbeat Request, it increments a local variable MISSING_HEARTBEAT if it has not received a Heartbeat Response for the previous request.  When this local variable MISSING_HEARTBEAT exceeds   a configurable parameter MISSING_HEARTBEATS_ALLOWED, the HNB or HNB GW node concludes that the peer  node is not reachable.  The initiator node may then take appropriate actions which are outside the scope of this contribution.  If a Heartbeat Response message is received, the MISSING_HEARTBEATS_ALLOWED counter is reset.
* * * End of Change * * * *
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