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1 Introduction
In WCDMA system, periodic Cell Update procedure is used as “keep-alive” signalling at RAN level in RRC connected mode [1]. The signalling is used in “common channel” states where the uplink activity of the UE can be completely halted unless there is data traffic generated.
Similar state exists in E-UTRAN since the UE can be placed in uplink non-synchronized mode (without a valid time advance) in connected mode. There must be a mechanism to ensure state synchronization between eNB and UE so that the eNB does not have to keep the UE context forever.
In this document we discuss possible signaling options to achieve the “keep-alive” function at RAN level.
2 Discussions

2.1 MAC signalling based scheme (solution 1)
In this option, we propose to use the random access procedure for uplink data arrival, in which MAC buffer status report is transmitted to the network (which indicates “0 byte”). The eNB can look at C-RNTI transmitted as MAC control element to identify the UE sending the “keep-alive”.
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Figure-1: MAC signalling based “keep-alive”
2.2 RRC signalling based scheme (solution 2)
In this option, a RRC message (whether it is a new message or a reuse of existing message) is used to indicate “I am alive” to the eNB. There will be an associated timer that defines the periodicity of the signaling. This is similar to WCDMA system in which the periodic Cell Update with the timer T305 is defined.
It should be noted that this solution is an optimization on top of the MAC signalling solution since the uplink transmission of a RRC message indeed involves a random access procedure for uplink data arrival at MAC level.
So the RRC signalling solution would be interesting if there is other information the UE would like to convey in addition to its identity (C-RNTI). A RRC response message in downlink may be needed if the RRC level synchronization on AS configurations or some status is considered essential.
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Figure-2: RRC signalling based “keep-alive”
2.3 NAS signalling based scheme (solution 3)
Another possible option would be to reply on the NAS level “keep-alive” singllaing (i.e. periodic Tracking Area Update). 
It should be noted that the question remains whether the periodic Tracking Area Update will be used in connected mode. In WCDMA system there is no periodic Routing Area Update when a PS call is active.

There are two variants in this NAS signaling based scheme.
Alternative 1)  The eNB captures the C-RNTI in MAC control element generated as a result of NAS message transmission.

In this variant of the solution, the eNB relies only on the MAC level information that is generated as a result of NAS Tracking Area Update signalling. So the only difference from the solution 1 effectively is that the periodicity is defined by a NAS timer as opposed to an AS timer.
Also one layer violation aspect with this solution is that the eNB has to know the timer value for the NAS periodic Tracking Area Update.
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Figure-3: NAS signalling based “keep-alive” (alt. 1)
Alternative 2)  The eNB relies on an indication from MME over S1 interface
In this alternative solution, E-UTRAN does not implement any means to provide “keep-alive”. That is, E-UTRAN completely relies on the NAS level “keep-alive”, NAS periodic Tracking Area Update procedure. Once the MME considers the UE is lost from the network by absence of Tracking Area Update(s), the S1 connection for the UE (and thus the UE content in RAN) is released. Up to this point the eNB considers the UE context is valid and keeps it.
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Figure-4: NAS signalling based “keep-alive” (alt. 2)
2.4 Proposal
The solution 1 is the simplest solution that satisfies the minimum function of “keep-alive”. The solution 3 could be considered simplest in the sense it does not require any standardization for the Access Stratum. However as indicated above, it is not clear at the moment whether the periodic Tracking Area Update is needed in connected mode.

Our proposal is therefore to take the solution 1 as the baseline and come back on the solution 2 if RRC level information exchange is found to be necessary.

3 Conclusion

We discussed possible mechanisms to to provide “keep-alive” function to RAN.

Based on the analysis in this document, we propose to take the solution 1 as the baseline. RAN2 can come back on the solution 2 if RRC level information exchange at “keep-alive” signalling is found to be necessary. 
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