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Abstract of the contribution: This contribution proposes a solution for key issue 1
Introduction

Key issue #1 investigates if and how the CN elements can identify the use in unlicensed access and to what granularity this can be done

Identification of traffic
As Licensed-Assisted Access (LAA), LTE-WLAN Aggregation (LWA) and LTE WLAN Radio Level Integration with IPsec Tunnel (LWIP) configurations are transparent to the core network elements, the core network elements cannot know which spectrum was used to carry user packets. 

Furthermore, these features allow a per packet scheduling over either the licensed or unlicensed spectrum and it is thus not possible to report on e.g. a per-PDN-Connection or per-bearer granularity whether traffic was carried on unlicensed or licensed spectrum. Instead the determination must be done on a per-packet basis.  Indicating out-of-band from RAN to CN for each individual packet that was sent does not seem feasible. Reporting in-band by marking packets per what spectrum was used would be possible for up-link traffic but presents challenges for the down-link direction. 

Observation 1: Usage data for what traffic was carried over unlicensed access vs licensed access is collected in RAN and reported to the CN
Reporting purpose

The stage 1 requirements are quite vague, e.g. TS 22.105 indicating: “Data collected on usage over unlicensed access shall contain sufficient information for operating purpose (e.g., accounting, charging and charging and network planning).”

For purpose of general accounting/statistics and network planning, regular O&M counters in eNB and reporting to O&M system should be sufficient and no per-UE-specific information needs to be provided to the CN. Such O&M procedures do not require any standardization in SA2. The O&M counters could in principle also be used in a statistical way to influence end-user charging, e.g. by adjusting the end-user charging based on the overall utilization of unlicensed spectrum in the PLMN. However, to directly influence end-user charging per individual subscriber, information specific for each subscriber may also need to be provided from RAN.

Observation 2: Data collection for the purpose of general accounting/statistics and network planning can be done using O&M procedures without any impact to SA2 specifications. 

Reporting granularity
One aspect of the granularity is the requirements. The stage 1 requirements in TS 22.105 are not very specific and only refers to collection of usage data for different generic purposes: “Data collected on usage over unlicensed access shall contain sufficient information for operating purpose (e.g., accounting, charging and charging and network planning)”. Stage 1 does not specify what granularity is needed for these purposes but it is our understanding that a solution giving basic information in the usage reports would be sufficient. 
Another aspect of granularity is the feasibility to achieve a certain granularity and keeping the complexity of the solution to a reasonable level. In an EPC charging context, there are different levels of granularity in general: per UE, per APN, per PDN Connection, per bearer and per SDF. 

Since, based on observation 1, the collection of usage data is to be supported in RAN, where there is currently no explicit knowledge about SDFs, APNs or PDN Connections, it would be desirable to avoid introducing awareness of these granularity levels just because of USOS.
Furthermore, it can be noted that the decision on where the route traffic (i.e. over licensed or unlicensed spectrum) is taken at different layers in the RAN stack depending on the feature (MAC layer for LAA, PDCP layer for LWA, above PDCP layer for LWIP ). While the PDCP layer is bearer aware, the MAC layer is not aware of what bearer the traffic is carried on. However, for LAA the PDCP layer is not aware of whether a certain packet is/was sent over unlicensed or licensed spectrum. To reduce complexity for implementing this feature in RAN, and to avoid cross-layer coordination, it would be beneficial to avoid per bearer reporting for LAA. To have a common solution for LAA, LWAP and LWIP, it is suggested that reporting is on per-UE level. 

Observation 3: Reporting granularity for charging-related reporting is per UE

Reported measurement information
Providing accurate volume counters for LAA, LWIP and LWA would require RAN to count traffic passing over unlicensed access. Since the decision to send a DL packet over unlicensed spectrum is taken at different layers in the RAN stack (see above), the information of whether a packet was sent via licensed or unlicensed is not available at a single layer for all three variants (LWA, LWIP, LAA). Furthermore, in case of LAA that is based on carrier aggregation on the MAC layer, additional headers in MAC PDUs such as PDCP etc would need to be compensated for. Also, since the MAC layer performs retransmissions, and is not aware of bicasting done at higher (PDCP) layer, further complexity would be added to ensure that each packet is only counted once. Whether this is feasible or not would need to be verified with the RAN groups. 

Therefore, one solution for charging that should be considered in USOS is to only indicate from RAN whether the capability to use unlicensed exist or not at a certain eNB, i.e. based on both eNB and possibly also UE capabilities. Additional, RAN may also indicate whether the unlicensed access was used or not, but without providing any traffic volume counts. 

Observation 4: A solution for charging-related reporting shall be considered where RAN provides information whether a UE can use unlicensed spectrum and may also indicate whether that capability was actually used. Traffic volume counts are not provided by RAN.

Proposal

It is proposed to update TR 23.729 as follows:

**** First Change ****

6.x
Solution #x: Capability indication from RAN
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.

This solution applies to Key Issue #1.
The solution builds on the following principles:

-
Data collection for general accounting/statistics and network planning is done within RAN and reported using O&M procedures without any impact to SA2 specifications. 
-
To influence end-user charging, RAN provides an indication whether the capability to use unlicensed spectrum exist or not for a specificUE. 

- 
If the capability to use unlicensed spectrum exist, RAN may further provide an indication whether unlicensed access was used to carry data traffic for the UE.  
Editor’s Note: If charging data is required then how the indication is provided to other entities in the core network is FFS and will be addressed under Key Issue # 3 & #4. 

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 access exist, and an indication whether unlicensed access was used. Per-UE traffic volume counts are not provided by eNB
Editor’s note: Impact on other entities are FFS. 
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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