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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

3GPP RAN in rel.13 has worked on integrating "unlicensed access" in RAN, including LTE-WiFi aggregation and LAA. More generically, the work is targeted at several scenarios where the UE is connected to two accesses at once, i.e., a primary access and a secondary access, where the secondary access operates in unlicensed spectrum. The secondary access may be represented by a LAA cell or a WLAN including a set of one or more WLAN APs.

The following two scenarios are considered as per the rel.14 RAN architecture (3GPP TS 36.300 [3]):

-
eNB with LTE (primary) + LTE-LAA (secondary) access.

-
eNB with LTE (primary) + WLAN (secondary) access 

In both scenarios, the mechanisms defined so far are aiming to make the aggregation of licensed and unlicensed spectrum transparent to the core network elements. In particular, S-GW, PDN GW and PCC elements are not aware of whether the data packets of a PDN or Service Data Flow are being routed (on uplink, downlink or both) on the licensed spectrum cell or the unlicensed spectrum cell. 

This TR will study mechanisms to: 

- Enable the 3GPP system to differentiate traffic which was transported over unlicensed access in non-roaming and roaming cases

- Ensure the granularity of data collected for data usage over unlicensed access is as required in order to enable its use for the particular operating purpose (e.g., accounting, charging and network planning). Depending on the operating purpose it can be determined whether the data usage collection is e.g. "per UE" or "average across multiple UEs" etc.

For the aspects above, it is desirable to develop a common framework for LAA and for LWA/LWIP taking into account the rel.14 RAN architecture, in order to minimize the system impacts and increase flexibility of introducing the LAA and LWA/LWIP solutions in the RAN deployment of an operator. 

Interaction with RAN WGs is required to assess solutions that affect the RAN. This work will provide input to SA5 for the charging aspects if any identified.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 22.101: "Service aspects; Service principles".
[3]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TS 22.101 [2], and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>
4
Key Issues
4.1
Key Issue #1: Unlicensed spectrum identification handling in EPS
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. 

This could be a problematic to operators, for example some operators may want to provide free-of-charge only for unlicensed access. 
With this observation, this key issue studies the following items with regard to the unlicensed spectrum identification to be known in the core network elements:

· - If and how the core network elements can identify the use of an unlicensed spectrum

· - With which granularity this identification would be reported. For example per UE, per PDN session or per bearer basis.
The solutions for this key issue shall cover both roaming and non-roaming cases.
4.2
Key Issue #2: Unlicensed spectrum identification handling for IMS

As Licensed-Assisted Access (LAA), LTE-WLAN Aggregation (LWA) and LTE WLAN Radio Level Integration with IPsec Tunnel (LWIP) configurations are transparent to the IMS system, the IMS cannot know which spectrum was used to carry user packets for IMS services. 

This could be a problematic to operators, for example some operators may want to provide free-of-charge only for IMS over the unlicensed access. 
With this observation, this key issue studies possible impacts to the IMS system in case LAA, LWA or LWIP is configured to carry IMS.
4.3
Key Issue #3: Unlicensed data usage reporting activation/deactivation

When the network (possibly HPLMN) requires unlicensed data usage reporting from the registered PLMN (that is possibly in VPLMN) it shall be possible to request the activation/deactivation for reporting of data usage of data transported over unlicensed spectrum from this PLMN. This key issue will study mechanisms on the activation/deactivation for reporting procedure and the granularity of data reporting required e.g. whether data volume needs to reported, or whether only the usage/non-usage of unlicensed radio resource. In roaming scenario the VPLMN needs to be able to activate/de-activate unlicensed usage reporting only for the HPLMN that requested it.

The granularity of activation/deactivation e.g. whether it is per UE or per EPS bearer will only be studied as part of this key issue. 

The solutions for this key issue shall cover both roaming and non-roaming cases.
4.4
Key Issue #4: Unlicensed spectrum data usage reporting mechanisms

This key issue is going to study the mechanisms on how the registered PLMN (possibly VPLMN) can report to the relevant entities inside HPLMN the data usage of unlicensed spectrum resources, when unlicensed spectrum data usage reporting is activated (see key issue #3). The mechanisms that will be studied on this key issue will depend on the granularity of data reporting identified by key issue #3. For example if the reporting is meant for only "usage/non-usage" of unlicensed spectrum or is also aiming to report "data volume" of data transmitted over unlicensed spectrum across a period of time.

As indicated in work item objectives and TR scope it is desirable to develop a common framework for LAA and for LWA/LWIP. 

The solutions shall cover both roaming and non-roaming cases.
4.x
Key Issue #x: <Title>

 Editor’s Note: Describe key issue related to unlicensed spectrum offloading system enhancements.
5
Architectural Requirements
Editor’s Note: This clause will list architectural requirements for unlicensed spectrum offloading system enhancements.
The solution shall ensure accurate UE usage data in the uplink and downlink over unlicensed access network used in LAA and LWA/LWIP 
In case of non-roaming, the solution shall ensure that the operators is able to configure the granularity of usage data collected in the uplink and downlink over unlicensed access network in LAA and LWA/LWIP based on their policy.
In case of roaming, the solution shall ensure that the HPLMN and VPLMN are able to agree on the preferred granularity of usage data collected in the uplink and downlink over unlicensed access network in LAA and LWA/LWIP based on their policy.
The impact on the signalling procedures shall be minimized.
6
Solutions 
Editor’s Note: This clause will contain a list of potential solutions for unlicensed spectrum offloading system enhancements.
6.x
Solution #x: <Solution Title>
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.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.).

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.
7
Overall Evaluation
Editor’s Note: This clause will provide evaluation of different solutions.
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.
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