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Abstract of the contribution: This contribution contains the solution to unlicensed data usage reporting activation/deactivation for key issue 3 and Secondary RAT Restriction feature mechanisms for key issue 5.
1. Introduction
This contribution contains the solution to unlicensed data usage reporting activation/deactivation for key issue 3 and Secondary RAT Restriction feature mechanisms for key issue 5.
This solution takes node capability in the EPS into account. (M)eNB, MME, SGW indicates the supported granularity of data usage reporting to PGW through SM or MM signalling. For the reason that MNO may request different granularity of data usage reporting for different use cases, four kinds of granularity of data usage reporting are concluded as below. The details are described in clause 6.y.1.
· Usage/non-usage of unlicensed radio resource.
This granularity of data usage reporting indicates whether unlicensed radio resource is used to PGW.
· "Per UE data usage reporting".
This granularity of data usage reporting indicates “data volume” of data transmitted over unlicensed spectrum per UE to PGW.
· "Per bearer data usage reporting".
This granularity of data usage reporting indicates “data volume” of data transmitted over unlicensed spectrum per bearer to PGW.
· "Per flow data usage reporting".
This granularity of data usage reporting indicates “data volume” of data transmitted over unlicensed spectrum per flow to PGW.
Node capability have an influence on secondary RAT Restriction feature and unlicensed data usage reporting activation/deactivation as described below.
For the solution to secondary RAT Restriction feature handling, two indications can be used.

1. “Secondary RAT Restriction indication from subscription” from HSS included in subscription data indicates whether the service flow belonging to the APN is restricted or allowed to be transmitted over unlicensed spectrum. This indication should be sent to PCRF during Attach/TAU procedure.

2. “Secondary RAT Restriction indication per bearer” from PGW indicates whether the bearer is restricted or allowed to be transmitted over unlicensed spectrum based on PCC rules. The PCC rules set by PCRF should be conform to the “Secondary RAT Restriction indication from subscription” received in Attach/TAU procedure. According to the PCC rules, if all service flow belonging to the bearer are allowed to be transmitted over unlicensed spectrum, then PGW should set “Secondary RAT Restriction indication per bearer” to allow the use of unlicensed spectrum for the bearer. The PGW may restrict the use of unlicensed spectrum if the eNB, MME and SGW do not support the required reporting granularity capability. PGW send “Secondary RAT Restriction indication per bearer” to (M)eNB during the Bearer activation procedure or Bearer modification procedure or Attach procedure to indicate whether the bearer is restricted or allowed to be transmitted over unlicensed spectrum.
Once the “Secondary RAT Restriction indication per bearer” allow the bearer to transmit over unlicensed spectrum, (M)eNB can offload the traffic flow belong to the bearer based on its offloading policy. 
For the solution to unlicensed data usage reporting activation/deactivation.

PGW send the reporting rule to (M)eNB to indicates the required granularity of data usage reporting during the Bearer activation procedure or Bearer modification procedure or Attach procedure when PGW decide to trigger the data usage reporting. Reporting rule is set by PGW considering the supported granularity of data usage reporting from (M)eNB, MME and SGW. For example, if only "Per UE data usage reporting" is supported by (M)eNB, MME and SGW, PGW can only set reporting rule as "Per UE data usage reporting". The PGW may restrict the use of unlicensed spectrum if the eNB, MME and SGW do not support the required reporting granularity capability.
Once the data usage reporting activation is triggered by PGW, (M)eNB should start the reporting based on the reporting rule.
When PGW decide to deactivate the data usage reporting, PGW send “deactivation indication of data usage reporting” to (M)eNB during the Bearer deactivation procedure or Bearer modification procedure or Detach procedure.

Once the data usage reporting deactivation is triggered by PGW, (M)eNB should stop the reporting.

2
Proposal

It is proposed to add the following revisions to TR 23.729.
BEGIN CHANGES

6.x
Data usage reporting activation/deactivation and Secondary RAT Restriction feature mechanisms
This clause contains the solution addressing the Key issue 3 and 5 for data usage reporting activation/deactivation and secondary RAT Restriction feature handling.

6.x.1
Description

This solution takes into account the node capability in the EPS. (M)eNB, MME, SGW indicates the supported  granularity of data usage reporting to PGW through SM or MM signalling procedure. There are four kinds of granularity reporting listed below. The details are described in clause 6.y.1.

· Usage/non-usage of unlicensed radio resource.
· "Per UE data usage reporting".
· "Per bearer data usage reporting".
· "Per flow data usage reporting".
For the solution to secondary RAT Restriction feature handling, two indications can be used.

1. “Secondary RAT Restriction indication from subscription” from HSS included in subscription data indicates whether the service flow belonging to the APN is restricted or allowed to be transmitted over unlicensed spectrum. This indication should be sent to PCRF during Attach/TAU procedure.

2. “Secondary RAT Restriction indication per bearer” from PGW indicates whether the bearer is restricted or allowed to be transmitted over unlicensed spectrum based on PCC rules. The PCC rules set by PCRF should be conform to the “Secondary RAT Restriction indication from subscription” received in Attach/TAU procedure. According to the PCC rules, if all service flow belonging to the bearer are allowed to be transmitted over unlicensed spectrum, then PGW should set “Secondary RAT Restriction indication per bearer” to allow the use of unlicensed spectrum for the bearer. The PGW may restrict the use of unlicensed spectrum if the eNB, MME and SGW do not support the required reporting granularity capability. PGW send “Secondary RAT Restriction indication per bearer” to (M)eNB during the Bearer activation procedure or Bearer modification procedure or Attach procedure to indicate whether the bearer is restricted or allowed to be transmitted over unlicensed spectrum.

The solution for data usage reporting activation/deactivation is reported in the following. When PGW decides to trigger the data usage reporting PGW send the reporting rule to (M)eNB to indicate the requested granularity of data usage reporting during the Bearer activation procedure or Bearer modification procedure or Attach procedure. Reporting rule is set by PGW considering supported granularity of data usage reporting from (M)eNB/MME/SGW. For example, if only "Per UE data usage reporting" is supported by (M)eNB, PGW can only set reporting rule as "Per UE data usage reporting". The PGW may restrict the use of unlicensed spectrum if the eNB, MME and SGW do not support the required reporting granularity capability.
When the PGW decides to deactivate the data usage reporting, the PGW send the “deactivation indication of data usage reporting” indication to (M)eNB during the Bearer deactivation procedure or Bearer modification procedure or Detach procedure.

The figure 6.x.1-1 describes the Attach procedure for unlicensed data usage.
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Figure 6.x.1-1: ATTACH procedure for unlicensed data usage
Step 2: (M)eNB send the Attach Request with “(M)eNB Support of reporting granularity” indicating which granularity of data usage reporting it supports to MME. 

Step 4: HSS send in Update Location Ack the “Secondary RAT Restriction indication from subscription” indication to specify whether the service flow belonging to the APN is restricted to be transmitted over unlicensed spectrum.

Step 5: the MME send to SGW the “MME Support of reporting granularity” indicating which granularity of data usage reporting it supports, if it supported, together with the received “(M)eNB Support of reporting granularity” and “Secondary RAT Restriction indication from subscription”.

Step 6: The SGW send to the PGW the “SGW Support of reporting granularity” indicating which granularity of data usage reporting it supports, if it supported, in Create Session Request message.

Step 7: the PGW send the “Secondary RAT Restriction indication from subscription” to PCRF. The PCRF set the “Secondary RAT Restriction indication from PCC Rule” in the PCC Rule and send them to PGW. The “Secondary RAT Restriction indication from PCC Rule” indicates whether the service flow is allowed to be transmitted over unlicensed spectrum. The PCC rules set by PCRF should be conform to the “Secondary RAT Restriction indication from subscription”.
Step 8: Based on the PCC Rule, the PGW decides whether the default bearer is restricted or allowed to be transmitted over unlicensed spectrum. If all service flow belonging to the default bearer are allowed to be transmitted over unlicensed spectrum, then the PGW should set “Secondary RAT Restriction indication per bearer” indication to allow the use of unlicensed spectrum for the default bearer. Then, the PGW send the “Secondary RAT Restriction indication per bearer” indication to SGW. At the same time, “Reporting rule” should be sent to SGW to indicate the required data usage reporting granularity. The “Reporting rule” should be set considering supported granularity of data usage reporting from (M)eNB/MME/SGW.

Step 9-10: The SGW send the Create Session Response with “Secondary RAT Restriction indication per bearer” and “Reporting rule” to (M)eNB.

After the Radio Bearer is setup, the service traffic belonging to the default bearer can be transmitted over unlicensed spectrum and (M)eNB starts to report the data usage based on the “Reporting rule”.
6.x.2
Impacts on existing nodes and functionality
-
HSS

HSS should store the subscription data that contains whether the service flow belonging to the APN is restricted or allowed to be transmitted over unlicensed spectrum.

-
MME

MME should report its support of granularity of data usage reporting to PGW.

MME relays the subscription data that contains whether the service flow belonging to the APN is restricted or allowed to be transmitted over unlicensed spectrum to SGW.

MME relays the “Reporting Rule” and “Secondary RAT Restriction indication per bearer” from PGW to (M)eNB.

-
SGW

SGW should report its support of granularity of data usage reporting to PGW.

SGW relay the subscription data that contains whether the service flow belongs to the APN is restricted or allowed to be transmitted over unlicensed spectrum to PGW.

SGW relay the “Reporting rule” defined in clause 6.x and “Secondary RAT Restriction indication per bearer” from PGW to (M)eNB.

-
PGW

PGW set “Secondary RAT Restriction indication per bearer” to indicates whether the bearer is restricted or allowed to transmit over unlicensed spectrum based on PCC rules and send “Secondary RAT Restriction indication per bearer” to (M)eNB.

PGW send the “Reporting Rule” define in clause 6.x to (M)eNB to indicates the request granularity of data usage reporting.
-
PCRF

PCRF set “Secondary RAT Restriction indication from PCC Rule” to indicate whether each flow is restricted or allowed to transmit over unlicensed spectrum and send PCC Rule to PGW.

-
(M)eNB

(M)eNB should report its supported granularity of data usage reporting to PGW.

(M)eNB send the unlicensed data usage reporting to PGW based on the routing rule.
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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