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1. Introduction

This contribution discuss some common procedures to be introduced in LTE S1 interface. More specifically, Reset, Reset Resource, Overload and RNL Control Plane activity check procedures are discussed.
2. Discussion

In Rel99, the Iu interface has the following procedure.
-Reset

-Reset Resource

-Overload 

All these procedure are not dedicated to a UE so they use the connectionless signalling transport. For LTE, this could be categorized as common procedure.

Since in R99, these procedure were introduced in order to maintain a stable system operation, this could also be the general motivation also for LTE. These are discussed below.

-Reset procedure

aGW <-> eNB.

The motivation of this procedure is for the peer node to know the association have been lost so can avoid e.g. the resource hanging in one node for a period of time.
The Reset procedure is to indicate to the peer node whenever the initiated node detected a node reset due to failure reason or maintenance reason. The receiving node will then release all the correspondent transactions associated to that node. 

- Reset Resource procedure
aGW <-> eNB.
The motivation of this procedure is for the peer node to know part of the association have been lost so can avoid e.g. the resource hanging in one node for a period of time.
The Reset Resource procedure is to indicate to the peer node whenever the initiated node detected a part of failure e.g. a processor failure. The receiving node will then release the correspondent transactions associated to indicated association.

- Overload procedure
aGW <-> eNB.
The motivation of this procedure is for the peer node to reduce the traffic when it is overloaded so to have a stable system operation.

The Overload procedure is to indicate to the peer node whenever the initiated node detected an overload condition. The receiving node will then reduce a number of traffic towards the initiated node. The Rel6 overload mechanism could be reused and the number of traffic to be reduced could be predefined.
- RNL Control Plane Activity Check procedure
aGW <-> eNB

The motivation of this procedure is to detect a deadlock situation as early as possible so to avoid huge amount of abnormal messages during a deadlock situation.
The RNL Control Plane Activity Check procedure is to check the peer node the RNL control plane whether it is active in terms of operation. This procedure is initiated periodically. The receiving node will then just respond to the initiated node.  If the initiated node does not receive the response message e.g. for a couple of times, the initiated node may do some actions e.g. the eNB who is the initiated node and if it does not receive the respond from aGW for several attempt, it may initiate an access restriction in the air interface. 

The detail of the mechanism of this procedure is FFS.  It could possibly done by a request respond style as shown above, or a periodical indication.
Whether to introduce this procedure or not should be discussed in detail. One could argue to use the TNL activity check e.g. SCTP heartbeat. However, it should be considered also there may be a situation that the physical layer and TNL are completely active and do work properly but only the RNL control plane fall in a deadlock situation. How such situation can occur is possibly due to a reason which is unpredictable.
3. Conclusion and proposal
This contribution discussion some possible common procedures which may be introduced in LTE S1 interface.

-Reset procedure

-Reset Resource procedure

-Overload procedure

-RNL Control Plane Activity Check procedure

Although this contribution only indicate the S1 interface, these procedure can be introduced in X2 interface if it is seen feasible.

NEC is proposing to have separated procedure for each purpose however it can be discussed to merge the procedures e.g. Reset and Reset Resource in one procedure.

It is proposed to discuss the feasibility of the motivations of these procedures.

It is also proposed to captured the discussion chapter 2 of this contribution in R3.018.
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