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1
Discussion

The study on FS_USOS contains 6 key issues: 
Key Issue #1: Unlicensed spectrum identification handling in EPS
Key Issue #2: Unlicensed spectrum identification handling for IMS

Key Issue #3: Unlicensed data usage reporting activation/deactivation

Key Issue #4: Unlicensed spectrum data usage reporting mechanisms
Key Issue #5: Secondary RAT Restriction feature handling in EPS
Key Issue #6: Unlicensed spectrum charging handling
Key issues 1, 3, 4 and 5 have similarities with similar problem statements for WI EDCE5 that is aiming to also use the Dual Connectivity architecture but with 5G NR as Secondary RAT. 
For the areas of "Secondary RAT identification" and "Secondary RAT data usage reporting" (Key issue #1 and #4 in TR 23.729): 

For EDCE5 it was agreed in SA2#120 to endorse proposals 1-3 from S2-171944: 

Proposal 1: It is proposed that for DC with LTE and NR via EPC, for Release 15 the online charging is supported using existing mechanism and no distinction is made based on whether the data was carried over LTE or NR.

Proposal 2: It is proposed that when required then eNB collects information related to use of NR and amount of traffic traversed using NR for each UE and provide that information to EPC via S1 signalling. Impacts on X(2, x) interfaces are to be addressed with RAN WGs.

Proposal 3: MME provides this information to SGW so SGW can provide this information to the TAP charging information, which may be used for offline charging as well as inter-operator settlement purposes.  Additionally, it will be investigated if the information may be also provided to PGW and in which scenarios.
and the following proposal from S2-171925: 

E-UTRAN to provide information on "Secondary RAT" and "Data volume" when the UE either moves to RRC-IDLE (S1 release procedure) or during handover procedure.

Proposal: It is proposed that similar principles are endorsed for the dual connectivity architecture when WLAN or unlicensed LTE are used as Secondary RATs: 
· the online charging is supported using existing mechanism and no distinction is made based on whether the data was carried over LTE or WLAN/LAA

· eNB collects information related to use of LWA/LAA and amount of traffic traversed using WLAN or LAA for each UE and provide that information to EPC via S1 signalling. Impacts on X(2, x) interfaces are to be addressed with RAN WGs.

· MME provides this information to SGW so SGW can provide this information to the TAP charging information, which may be used for offline charging as well as inter-operator settlement purposes.

A new solution is proposed in P-CR part of the present document as merge of solutions #4 and #8 and is based on proposal
2. Proposal

Based on this proposal then it is proposed to agree on the following text:
3. Proposed text to TS 23.729

First Change

6.x
Solution #x: Secondary RAT identification" and "Secondary RAT data usage reporting (merge of solutions 4 and 8)
Editor's note:
This clause contains a solution to one or more key issues for unlicensed spectrum offloading system enhancements.
6.x.1
Description

Editor's note:
Include the Key issue # the solution is covering. Describe the solution. Sub-clause(s) may be added to capture details, procedural flow etc.

6.x.1.1
Reporting of data volume to the SGW via the MME 

Given that the S-GW already support triggers for addition of new record the simplest trigger to provide this information is when the UE either moves to RRC-IDLE or during handover procedure. Particularly for offline charging, this would be enough. 

Editor's Note: The details on the "closing" of CDRs by the CN and whether RAN and S-GW/P-GW need to be coordinated need to be checked with SA5.

1) Reporting of data volume during S1-release

If an eNB supporting LWA/LWIP or LAA is configured to collect information related to use of WLAN or LAA and amount of traffic traversed includes "Secondary RAT= Unlicensed spectrum RAT (LWA,LWIP or LAA)" and "Data Volume Record" information elements in S1 UE Context Release Complete message to S-GW. The S-GW uses the received information to modify the SGW-CDR.
2) Reporting of data volume during S1-based Handover 

Reporting is provided during S1 handover from source to target eNB during the handover procedure using "ENB Status Transfer" message 10 in Figure 5.5.1.2.2-1 of TS 23.401 [6].
If the source eNB supporting LWA/LWIP or LAA is configured to collect information related to use of Unlicensed spectrum in the form of WLAN or LAA and amount of traffic traversed includes "Secondary RAT= Unlicensed spectrum RAT (LWA,LWIP or LAA)" and "Data Volume Record" information elements in eNodeB Status Transfer message to the target eNodeB.
3) Reporting of data volume during X2-based Handover

If the Source eNB supporting supporting Unlicensed RAT (LWA/LWIP or LAA) is configured to collect information related to use of WLAN or LAA and amount of traffic traversed includes "Secondary RAT=Unlicensed Spectrum RAT (LWA/LWIP or LAA)" and "Data Volume Record" to the target eNB during handover procedure.
6.x.2
Impacts on existing nodes and functionality
Editor's note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).

-
UE

-
There is no impact on UE.

-
eNB

-
eNB needs to be able to provide an indication whether the capability to use unlicensed spectrum RAT exist, and an indication whether unlicensed access was used together with per-UE traffic volume counts associated with the E-RAB are provided by eNB when requested by MME, and includes the ERAB associated with unlicensed spectrum used. 

-


-
MME

· 
· Receive unlicensed/licensed packet count from eNB and provide it to SGW during eNB change and UE context release.

-
SGW

· Receive the unlicensed/licensed packet count from an eNB and provide the input when CDR generated.

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.
This solution is based on principles adopted for Secondary RAT and data volume reporting for dual connectivity using 5G NR.

Based on SA5 feedback, it may be required to provide data volume counts to S-GW on a periodic manner. Details for how to do that are FFS.
Based on SA5 feedback it may be required to provide data volume counts to P-GW. Details for how to do that are not covered by this solution.
In its present form this solution only works for "offline charging" for per bearer charging.

In its present form, this solution requires the UE to go to RRC-IDLE at some point i.e. cannot work for UEs that are continuously RRC-CONNECTED.

Next Change

8
Conclusions

Editor's note:
This clause is intended to list conclusions that have been agreed during the course of the work item activities. This should also capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of SA2.
It is proposed to adopt solution X for key issue #1 (Unlicensed spectrum identification handling in EPS) and # 4 (Unlicensed spectrum data usage reporting mechanisms).
Based on SA5 feedback, it may be required to provide data volume counts to S-GW on a periodic manner. Details for how to do that are FFS.

End of Changes
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