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Abstract of the contribution: This paper proposes a solution to key issue 3. This solution provide unlicensed data usage reporting activation/deactivation taking node capability into account.
1. Introduction
This solution proposes to use two indications, one from the HSS as subscription data per APN and the other one from the PGW whether the PGW wishes to use data usage reporting at the RAN.

In addition, this solution takes node capability in the EPS into account. eNB, MME, SGW and PGW are examined whether they support this feature. If one of them are not supported, this feature is NOT activated and falls back to the packet usage count at the PGW as the same way today. 

 This solution is characterized by the following enhancements;

-
The HSS holds the flag per APN "data usage reporting at RAN" is preferred or not. This flag is downloaded to the MME when a UE attaches to the EPS. The HSS may instruct use of "data usage reporting in RAN" feature per vPLMN basis based on the roaming agreement.
-
When the PDN session is created, "data usage reporting in RAN" feature is activated per PDN connection basis taking capability of related nodes into account.
-
When the PGW decides to activate the "data usage reporting in RAN" feature, then the PGW informs the data usage count rule to the eNB. Even the PGW indicates its wish to activate the "data usage reporting in RAN" feature, the PGW may continue counting the packet usage at the PGW.
-
Once eNB accepts the "data usage reporting in RAN" feature, this is informed to all related nodes up to the PGW.

-
In this proposal, all EPC nodes in the PLMN should be either support or not support homogeneously. However, some eNBs may not support this feature while other eNBs support. For example, HeNB may not support.

-
Procedure updates.

The ATTACH, TAU procedures needs to be updated.
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Figure 6.x.1-1: ATTACH/ TAU procedure for Unlicensed data usage reporting activation

Step 2: The eNB newly indicates its support of the Data Usage Reporting at RAN (DURAR) in the S1-Initial UE message.
Step 4: The HSS provides the flag that indicates a preference on activating DURAR. This flag is per APN basis.

Step 5: If the MME support this feature, the MME examines the eNB capability, and the flag received from the HSS.

Step 6: If the DURAR needs to be activated, then this indication is set in the Create Session Request message. In case that the MME, SGW or PGW does not support this feature, then the added DURAR indication is automatically disappears, based on the GTP protocol, and this feature is not activated.

Step 7: If the PGW accepts to activate DURAR, then this indication is set on the Create Session Response message with the DURAR accepted. The PGW also include the packet count rule on this message.

Step 8: the MME sends the Initial Context Setup Request message to the eNB with the DURAR accepted indication and the packet count rule.

Step 10: the eNB starts packet counting based on the packet count rule that is received in step 8 and reply the Initial Context Setup response message to the MME.

Step 11: the MME sends the Modify Bearer Request message up to the PGW informing that DURAR has been activated.

1. Proposal

It is proposed capture it as a solution of the Key issue #1 in TR 23.729. 
>>>Start Changes<<<
6.x
Solution #x: Unlicensed data usage reporting activation/deactivation taking node capability into account
This is a solution to Key issue #3.

6.x.1
Description

This solution proposes to use two indications, one from the HSS as subscription data per APN and the other one from the PGW whether the PGW wishes to use data usage reporting at the RAN.

In addition, this solution takes node capability in the EPS into account. eNB, MME, SGW and PGW are examined whether they support this feature. If one of them are not supported, this feature is NOT activated and falls back to the packet usage count at the PGW as the same way today. 

 This solution is characterized by the following enhancements;

-
The HSS holds the flag per APN "data usage reporting at RAN" is preferred or not. This flag is downloaded to the MME when a UE attaches to the EPS. The HSS may instruct use of "data usage reporting in RAN" feature per vPLMN basis based on the roaming agreement.

-
When the PDN session is created, "data usage reporting in RAN" feature is activated per PDN connection basis taking capability of related nodes into account.

-
When the PGW decides to activate the "data usage reporting in RAN" feature, then the PGW informs the data usage count rule to the eNB. Even the PGW indicates its wish to activate the "data usage reporting in RAN" feature, the PGW may continue counting the packet usage at the PGW.

-
Once eNB accepts the "data usage reporting in RAN" feature, this is informed to all related nodes up to the PGW.

-
In this proposal, all EPC nodes in the PLMN should be either support or not support homogeneously. However, some eNBs may not support this feature while other eNBs support. For example, HeNB may not support.

-
Procedure updates.

The ATTACH, TAU procedures needs to be updated.
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Figure 6.x.1-1: ATTACH/ TAU procedure for Unlicensed data usage reporting activation

Step 0: The eNB and the MME exchanges its support of the Data Usage Reporting at RAN (DURAR) during the S1 Setup procedure, the eNB Configuration Update procedure and the MME Configuration Update procedure.

Step 4: The HSS provides the flag that indicates a preference on activating DURAR. This flag is per APN basis. In addition the HSS may request to collect the data usage at the SGW in the VPLMN for outbound roamers.
Step 5: If the MME support this feature, the MME examines the eNB capability, and the flag received from the HSS.

Step 6: If the DURAR needs to be activated, then this indication is set in the Create Session Request message. In case that the MME, SGW or PGW does not support this feature, then the added DURAR indication is automatically disappears, based on the GTP protocol, and this feature is not activated.

Step 7: If the PGW accepts to activate DURAR, then this indication is set on the Create Session Response message with the DURAR accepted. The PGW also include the packet count rule on this message.

Step 8: the MME sends the Initial Context Setup Request message to the eNB with the DURAR accepted indication and the packet count rule.

Step 10: the eNB starts packet counting based on the packet count rule that is received in step 8 and reply the the Initial Context Setup response message to the MME.

Step 11: the MME sends the Modify Bearer Request message up to the PGW informing that DURAR has been activated.

6.x.2
Impacts on existing nodes and functionality
-
eNB
The eNB is able to count the user packet based on the packet count rule that is provided by the PGW.

The eNB is able to indicate its support for DURAR.

-
MME
The MME coordinates the activation of DURAR taking node capabilities and the indication from the HSS into account.
-
SGW
The SGW is able to indicate its support for DURAR.

-
PGW
The PGW is able to receive the DURAR request indication and make a judgement whether the DURAR to be activated or not.

Once the PGW accepts, then the PGW provides the count rule to the eNB via the SGW and the MME.

6.x.3
Solution Evaluation

Editor's note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.

>>>End of Changes<<<
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