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1. Introduction

The UTRAN reports the IE "Unsuccessfully Transmitted DL Data Volume" when the Iu connection is released by including this IE in the RANAP IU RELEASE COMPLETE message. The reported value could be used by CN for charging purposes, as the charging policy at the CN may be based on successful packet count. So the reporting of unsuccessful packet count is necessary for the CN in such scenario. 

In case of Inter HNB-GW relocation, reporting of "Unsuccessfully Transmitted DL Data Volume" is identical to the macro case. But in case of Intra HNB-GW relocation, since IU towards CN is not released (which means RANAP IU RELEASE COMPLETE can not be sent to CN), but UE associated connection towards the source HNB is released, some mechanism for the reporting of "Unsuccessfully Transmitted DL Data Volume" should be studied.
This document describes few methods of reporting "Unsuccessfully Transmitted DL Data Volume" during Intra HNB-GW relocation scenario.

2. Discussion
In case of Intra HNB-GW HNB-HNB relocation, Iu connection towards CN is not released. Functionality of aggregating the "Unsuccessfully Transmitted DL Data Volume” shall be done at either HNB-GW or the HNB(s) involved in the relocation. The aggregated value should be sent to the CN when Iu signaling connection is actually released.
HNB-GW based Solution:

In this case HNB-GW has to get the "Unsuccessfully Transmitted DL Data Volume” from the Source HNB(s) by some means and aggregate these values each time the UE is relocating to different HNB within the HNB-GW. In order to get this information from Source HNB, there can be following alternatives:

Alternative 1a: HNB-GW sends a RANAP IU RELEASE COMMAND message and Source HNB responds with RANAP IU RELEASE COMPLETE message including the IE "Unsuccessfully Transmitted DL Data Volume” 
Proposal 1a: Source HNB sends the “Unsuccessfully Transmitted DL Data Volume” in the RANAP IU RELEASE COMPLETE message to the HNB-GW.
Alternative 1b: Source HNB should include "Unsuccessfully Transmitted DL Data Volume" in the RUA DISCONNECT message to the HNB-GW
Proposal 1b: Source HNB sends "Unsuccessfully Transmitted DL Data Volume" in RUA DISCONNECT message.
Alternative 1c Source HNB should include "Unsuccessfully Transmitted DL Data Volume" in the HNBAP UE DE REGISTER message to the HNB-GW.
Proposal 1c: Source HNB sends "Unsuccessfully Transmitted DL Data Volume" in HNBAP UE DE-REGISTER message to the HNB-GW.
Alternative 1d: HNB-GW can send RUA DISCONNECT message with relevant cause such as “UE relocated”. Source HNB can reply with new RUA message RUA DISCONNECT RESPONSE, which includes "Unsuccessfully Transmitted DL Data Volume".

Proposal 1d: HNB-GW sends RUA DISCONNECT message with new cause value and Source HNB responds with new RUA message RUA DISCONNECT RESPONSE having "Unsuccessfully Transmitted DL Data Volume" as one of its IE. 

Alternative 1e: HNB-GW can send HNBAP UE DE-REGISTER message to Source HNB and Source HNB can reply with HNBAP UE DE-REGISTER RESPONSE, which includes "Unsuccessfully Transmitted DL Data Volume".
Proposal 1e: HNB-GW sends HNBAP UE DE REGISTER message with new cause value and  Source  HNB responds new HNBAP message HNBAP UE DE-REGISTER RESPONSE having "Unsuccessfully Transmitted DL Data Volume" as one of its IE. 

It is proposed that one of the above five proposal (Proposal 1a to Proposal 1e) should be agreed so that Source HNB can report "Unsuccessfully Transmitted DL Data Volume" to the HNB-GW during Intra HNB-GW relocation.
After reception of "Unsuccessfully Transmitted DL Data Volume" from Source HNB based on one of the above alternatives, HNB-GW shall remember this value and HNB-GW shall add each "Unsuccessfully Transmitted DL Data Volume" reported by HNBs during relocation procedures and finally use this aggregated value to send "Unsuccessfully Transmitted DL Data Volume" IE in actual IU RELEASE COMPLETE message to CN. 

Proposal 2: HNB-GW shall perform the functionality of aggregation of "Unsuccessfully Transmitted DL Data Volume" reported by Source HNB(s) before sending the final IU RELEASE COMPLETE message to CN. 

HNB based Solution:

In this case, the “Unsuccessfully Transmitted DL Data Volume” is signaled to the target HNB and finally when IU release procedure triggered by the target HNB, it shall send the aggregated value of “Unsuccessfully Transmitted DL Data Volume" to CN.

Proposal 3: Each HNB shall perform the functionality of summing up of "Unsuccessfully Transmitted DL Data Volume" reported by previous Source HNB and the "Unsuccessfully Transmitted DL Data Volume" actually resulted in current HNB.
Proposal 4: The Source HNB shall signal the "Unsuccessfully Transmitted DL Data Volume" to the Target HNB in SRNC to TRNC Container.  
NEC Preference
NEC prefers HNB-GW based solution for data volume reporting. Within the HNB-GW based solution, out of the 5 alternative proposals mentioned above 1a-1e, NEC prefers Proposal 1a. In summary, NEC prefers Proposal 1a and Proposal 2.

3. Proposal

HNB-GW based solution:

Proposal 1a: Source HNB sends the “Unsuccessfully Transmitted DL Data Volume” in the RANAP IU RELEASE COMPLETE message to the HNB-GW.
Proposal 1b: Source HNB sends "Unsuccessfully Transmitted DL Data Volume" in RUA DISCONNECT message.
Proposal 1c: Source HNB sends "Unsuccessfully Transmitted DL Data Volume" in HNBAP UE DE-REGISTER message to the HNB-GW.
Proposal 1d: HNB-GW sends RUA DISCONNECT message with new cause value and Source HNB responds with new RUA message RUA DISCONNECT RESPONSE having "Unsuccessfully Transmitted DL Data Volume" as one of its IE.
Proposal 1e: HNB-GW sends HNBAP UE DE REGISTER message with new cause value and  Source  HNB responds new HNBAP message HNBAP UE DE-REGISTER RESPONSE having "Unsuccessfully Transmitted DL Data Volume" as one of its IE. 

Proposal 2: HNB-GW shall perform the functionality of aggregation of "Unsuccessfully Transmitted DL Data Volume" reported by Source HNB(s) before sending the final IU RELEASE COMPLETE message to CN. 

HNB based solution:

Proposal 3: Each HNB shall perform the functionality of summing up of "Unsuccessfully Transmitted DL Data Volume" reported by previous Source HNB and the "Unsuccessfully Transmitted DL Data Volume" actually resulted in current HNB.
Proposal 4: The Source HNB shall signal the "Unsuccessfully Transmitted DL Data Volume" to the Target HNB in SRNC to TRNC Container.  
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