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1. Introduction
3G is capable to report the undelivered packed data volume on request to the CN, in order to enhance the charging accuracy. The related functionality is captured in [1], section 9.1.31.
However, such functionality is not available in LTE yet.

The following document is sketching, possible solutions to provide the functionality, already existing in 3G in LTE as well.

2. Background

In an IP based environment respectively in IP networks, at various network elements data packets may be discarded because of either overload situations in routers, gateways etc. and/or because of congestions on transport channels/media interconnecting these network elements.

Since charging is done usually at hierarchical higher networks nodes like gateways, the actual counted volume compared to the data volume arriving at customer may be less, due to intermediate network equipment discarding data packets temporarily.

In fixed networks, discarding of packets can be avoided or kept negligible by proper dimensioning of network equipment and transport line dimensioning.
In context of cellular networks, discard of packets is most likely to happen at the termination points of the air interfaces, due to the unreliable varying nature of the air interface.

Since temporary congestion situations are originated by the unreliable and varying nature of the air interface, packet discard can’t even be avoided by proper dimensioning and configuration.

For 3G networks, a solution to report the unsuccessfully transmitted down link user plane data volume is described in [1]
For the LTE network architecture with distributed eNodeBs where the air interface terminates directly in the eNodeB, no such solution has been defined, but is needed.
3. Problem description

Compared to the solution used in 2G, 3G where the “data bearers” terminate in central network entity like BSC or RNC, in a distributed network environment like LTE, undelivered data packets occur at various eNodeBs in the field, due to UEs roaming/moving around between different base transceiver stations.
The challenge is to collect and aggregate all these data from various different locations in a consistent and efficient manner.
4. Proposed solution
4.1 Activation of functionality:

In a first phase to allow a per UE activation of undelivered data packed volume reporting, the network need to be instructed by an initial message form the MME, to enable the counting of undelivered data packed volume for a particular UE

Proposal 1:  Add an activation information to the INITIAL CONTEXT SETUP REQUEST message to enable the eNodeB to count the “undelivered data packed volume” and to forward the “undelivered data packed volume” to the target eNodeB in case of mobility

4.2 Transfer of undelivered data packed volume, in case of UE mobility

In case the UE starts moving towards another eNodeB, the UE will be handed over from the source eNodeB, towards the target eNodeB.
In order to build up an up to date information about the aggregated undelivered data packed volume of a particular UE, the information about in the source eNodeB recently generated (aggregated) undelivered data packed volume need to be made available in the target cell/eNodeB too.

The most efficient way is to use the possibility to piggy pack the information about unsuccessfully transmitted down link user plane data volume in the source base transceiver station, on top of the hand over signalling to the target base transceiver station.

Proposal 2a:  In case of X2 hand over, the information about the previously “undelivered data packed volume” need to be added in the HANDOVER REQUEST message from the source eNodeB to the target eNodeB on the X2 interface.
In case of S1 hand over, the information about the previously “undelivered data packed volume”  need to be added in the Source to Target Transparent Container being included in the HANDOVER REQUIRED message from the source eNodeB towards the MME and in the HANDOVER REQUEST message from the MME towards the target eNodeB on the S1 interface
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Proposal 2b: 
To add the information about the previously “undelivered data packed volume” in the UE History Information IE.
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If supported, the UE history information allows forwarding of information form a source- to the target- eNodeB in a transparent way, regardless of the hand over type used in LTE.

4.3  Reporting of undelivered data packed volume upon connection release
In case the UE stops transmission or releases the connection, the total aggregated “undelivered data packed volume” need to be transferred to the core network for further processing.

Proposal 3a:   Add the final aggregated “undelivered data packed volume” to the UE CONTEXT RELEASE COMPLETE message; convey the total aggregated “undelivered data packed volume” form the eNodeB to the MME for a particular UE

5. Conclusion & Proposal

It’s proposed to:
a. Add an “undelivered packed data volume” reporting functionality to LTE, as already available in 2G or 3G
b. To activate the “undelivered packed data volume” reporting functionality via INITIAL CONTEXT SETUP REQUEST message
c. To transfer the “undelivered packed data volume” via the UE History Information IE from source to target eNodeB in case of mobility
d. To report the final aggregated “undelivered data packed volume” in the UE CONTEXT RELEASE COMPLETE message towards the MME for further post processing
In case above proposal or solution emerging during the discussion is acceptable for RAN3, DTAG is willing to draft CRs for the next meeting to enable this functionality in LTE
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