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1. Introduction

In LTE/WLAN Aggregation (LWA), the Core Network (CN) is not required to be aware of data traffic being served through WLAN since all the scheduling decisions in using LTE or WLAN are carried out by the eNB. This has been motivated to limit the impact to the CN and make LWA similar to Carrier Aggregation and Dual Connectivity.
One related aspect of the LWA regarding CN unawareness that may need special attention is whether and how different charging can be used for LTE and WLAN. This can stem from operator policy or regulatory requirements on unlicensed spectrum usage which mandate such differentiation. Similar requirement can also apply to LAA. Similarly, there could be the need to have different policing and authorization for a UE in using unlicensed access.
Due to the system wide impacts of this issue for both RAN and CN, it should be studied in SA2. However, as being the lead group for LWA, we suggest that RAN2 should trigger the discussion and send an LS to SA2 to initiate this study. This is in accordance with the WID [1] objectives which include coordination with SA groups for handling such issues. 
2. Discussion
In LTE networks, the policy control and charging are managed by several core network nodes as defined in TS 23.203 [2]. In particular, the PDN GW (P-GW) performs UL and DL service level charging e.g. based on SDFs defined by the PCRF, or based on deep packet inspection defined by local policy. Although this mechanism is different from UMTS networks in which the traffic volume for each bearer is reported from RAN to CN, it was considered sufficient when introduced in Rel-8 based on the prediction that a flat rate service would become the norm for LTE networks.
However, recent service trends provided by the operators today have become somewhat different from what was predicted in Rel-8. Even though operators provide the flat rate service, there is a limit to the total amount of data which can be used for a month. If the total volume of data exceeds the maximum data cap for the subscription plan, the data rate may be restricted or the use may incur additional charges. An optional service is also provided to maintain the normal data rate for an additional data volume with extra charge. Therefore, the accuracy of traffic volume counting which a UE sends and receives is crucial to supporting the current charging policy which is popular among operators. Nonetheless, the existing policy control and charging mechanism can still work because of the reliable quality over the licensed spectrum.
When LWA or LAA are introduced, it will open a question whether the overall traffic volume counting successfully delivered is sufficient or not. In LWA, the CN nodes responsible for charging, including P-GW, do not need to be aware of a UE using WLAN access. In the ongoing RAN2 design, only the eNB and UE can determine the amount of traffic transmitted on LTE and WLAN. Therefore, if an operator wants to have a different charging mechanism for licensed and unlicensed, the information on the amount of data on these links need to be conveyed to the CN nodes. For different policy control and authorization, signalling between eNB and CN is needed.
There are several reasons why an operator might want to use different charging, policy control, and authorization for licensed and unlicensed:
1. Regulatory requirements: In some countries, the usage of unlicensed spectrum also come with restrictions on how it can be charged.
2. Tiered charging: The cost of using licensed resources may be different than unlicensed (e.g. due to better QoS) and an operator may want even not charge for usage of unlicensed access (as common today for operator or partner WLAN networks).
3. Control of offloading: Even though eNB is responsible for making decisions on scheduling data on each link, a macro level control of how much traffic can be offloaded to WLAN may be needed. This could be for example similar to UE-AMBR or at eNB level.
4. For LWA, the WLAN access may be operated by a partner and an operator may have a different agreement with the partner regarding the amount of offloaded traffic.
Observation: Due to regulatory and operator requirements, different charging and policy control may be necessary for the usage of concurrent licensed and unlicensed access.

The same observation and reasoning above (except 4) also apply to LAA. Therefore, it is beneficial that a common solution addressing both LWA and LAA should be studied. 
To initiate the study towards a solution, it is proposed that RAN2 send an LS to SA2 describing the issue and requesting action. SA2 can then decide on how to pursue on this, for example via a new WI or as TEI-13.
Proposal: RAN2 send an LS to SA2 describing the policy control, authorization, and charging issue for LWA and unlicensed access in general including LAA and request action for further study in SA2.
3. Conclusions 
In this contribution, we discussed the need for different policy control, authorization, and charging for LWA, which in principle also applies to LAA. The problem should be studied further in SA2 in order to find a common solution for the concurrent usage of licensed and unlicensed access:
Proposal: RAN2 send an LS to SA2 describing the policy control, authorization, and charging issue for LWA and unlicensed access in general including LAA and request action for further study in SA2.
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