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Discussion
1. RAN 5G workshop
In RAN 5G workshop in September 2015, there were many contributions discussing about support of multiple RAT connections for deploying 5G.

For example, RWS-150059 [1] discusses possible LTE / WiFi aggregation. This contribution shows a possible solution that the LTE / WiFi aggregation can be done by eNodeB.
[image: image1.png]LT o epC) ncapsulation of PDCP
DUs in 802,11 frames
eng WLAN AP
eNB spits rafic between |
PocP. mac
LTE and WLAN
[: |
RiC PHY
te
mac
Py
™
| - LWA actation/ deactivation | | PHY PHY
| - WLAN status report I
| “WiaN measorement report | | mac mac
POCP packet count report | |
ue| mc <@
Traffc combined at UE sde. PocP
®
[





The other example is the RWS-150018 [2].  That contribution discusses possible coordination between LTE and 5G. It shows a possible configuration that the control signals are shared by LTE and 5G while each RAT has its own User plane traffic channel. This configuration can be enabled using the Dual Connectivity function as standardized in release 12.

[image: image2.png]I New carrier:
® For capacity boosting, for efficient use of radio resource in dense HetNet deployment
® For high energy efficiency, “send only when needed”

® For less overheads Traffic Power
ad 4 consumption

Hour

energy efficiency

existing maao umbrella cell
in the existing spectrums

P e - Macro-assisted access

- Minimize cell-specific signals/channels
- Transmits user data only

5G will be applied to leverage 4G investment




2. Current Charging mechanism
In the current EPS system, a RAT type is managed per UE in order to generate CDRs based on the RAT that the UE uses. This is perfectly OK today since all PDN connections and associated bearers use the same RAT at the same point in time. If Inter RAT handover happens, then RAT change is reported to PCRF and PGW in order to generate the appropriate CDRs.

3. Possible impact to the charging system by introduction of multiple RAT connection at RAN
It is of NEC’s view that there might be some possible impacts to the charging system if multiple RAT connections are simultaneously realized at the RAN. Possible impacts could be that:
· RAN has to inform EPC about the latest RAT type being used for the UE in case RAN can manage multiple RATs for one UE. Today EPC can identify a RAT type by its interface type. For example, if the MME has S1 interface connection to a UE, then the RAT type for UE is LTE.

· The EPS should mange RAT type at bearer level rather than UE level. If the Dual Connectivity function is used among different RAT, then each bearer can have different RAT. This must be reflected in CDR generation in order to charge properly.

References:

[1] RWS-150059: http://www.3gpp.org/ftp/workshop/2015-09-17_18_RAN_5G/Docs/RWS-150059.zip
[2] RWS-150018: http://www.3gpp.org/ftp/workshop/2015-09-17_18_RAN_5G/Docs/RWS-150018.zip
Proposal

NEC would like to propose the following update to the 3GPP TR 22.891 V1.0.0
>>>Start Changes<<<
5.27
Multi Access network integration
5.27.1
Description
The deployment of different access networks, the broad variety of use cases that future networks will support (such as V2V, CIoT, Mission critical communications…), the broad variety of environments, and the capability of devices to support multiple access technologies, is making the network more and more heterogeneous. So the future network should have the capability to connect to multiple non-3GPP and 3GPP access networks in order to allow the operator to improve the efficiency in the exploitation of the network infrastructure and to provide the best capabilities to end-user.

The 3GPP future system is expected to support at least mobility between 3GPP and non-3GPP networks with optional session continuity, capability for the UE based on network control to select the access to connect to, simultaneous connection to different accesses, capability to access services provided by a 5G network to the UE connected to a non-3GPP access, authentication for accessing a non-3GPP network using 3GPP credential, etc. 

The Network operators should be able to increase the user experience and to exploit the available capacity of the most suitable access network. The selection of the access network can depend on both user and operator criteria. 

The future network should enable the integration of non-3GPP services (e.g. for office and residential) allowing a broad variety of device and communication scenarios, e.g. to communicate and exchange information in a secure and private manner between them, potentially with internal servers and applications or towards external servers and applications. 

Non-3GPP access can extend and/or complement the capabilities of the future network:

· The integration of the fixed line services (e.g. internet connection, streaming service) with a mobile service may be considered. 

· The integration of the residential services (e.g. as sharing the fixed infrastructure to visitors) with a mobile service may be considered. 

NOTE:
The access technology to be considered should not be limited to WLAN and Fixed broadband access, potentially any access could be considered as relevant for a given service. 

5.27.2
Potential Service Requirements

The future network shall be able to provide 3GPP services to the UE using various 3GPP and non-3GPP access networks (e.g. WLAN, Fixed broadband access, Bluetooth, etc). 

 The future 3GPP system is expected to support at least:

· Inter-system mobility between 3GPP and non-3GPP networks with optional session continuity, 

· capability for the UE based on network control to select the access, 

· simultaneous connection to different accesses, capability for the UE to access the 3GPP services provided by the 5G network using non-3GPP access e.g. FMSS…, 

· authentication to access to future network through a non-3GPP access shall use 3GPP credentials. 

Editor’s note: this list is not exhaustive.
The future network shall enable the UE to simultaneously connect to the network via different non-3GPP and 3GPP accesses.

The future network shall be able to manage the addition or dropping of the various accesses dynamically during the session according to the quality of the individual connections.
For UEs simultaneously connected to the network via different non-3GPP and 3GPP accesses, the network shall support data transmissions that leverage both types of access.

The future network shall be able to aggregate the UE data transfer via one access or a combination of accesses which may be operated by different mobile network operators.

The future network shall be able to aggregate the UE data transfer via one access or a combination of accesses to provide the best user experience during an ongoing data transmission.

The future network shall be able to support the interworking with fixed broadband network defined by BBF. 

NOTE:
The specification of fixed broadband access network is outside the scope of 3GPP.Which evolution of fixed broadband access network architecture needs to be considered in stage 2. 

The traffic from different subscribers using a non-3GPP access shall be isolated from each other.

The future network shall be able to differentiate charging a subscriber for the same 3GPP service if it is provided to a UE over different 3GPP and non-3GPP accesses.
5.27.3
Potential Operational Requirements

The 3GPP network shall be able to integrate fixed and wireless access management and provide an efficient provision of services over 3GPP and non-3GPP accesses.

5.28
Multiple RAT connectivity and RAT selection

5.28.1
Description

Section 4.4.1 of the NGMN 5G White Paper describes: “It is expected that a terminal may be connected to several RATs (including both new RATs and LTE) at a given instant, potentially via carrier aggregation, or by layer 2 (or higher) bandwidth aggregation mechanisms.” And “The user application should be always connected to the RAT or combination of RATs and/or access point (or other user equipment in case of D2D) or combination of access points providing the best user experience without any user intervention (context-awareness)” [2].
Multiple RAT connectivity is beneficial for increasing the throughput. And a capability to select which data flow goes over which RAT benefits further. For example, when Bob starts voice call while moving on the backseat of the car, the system might judge that the <5G New RATs> are not necessarily suitable for the voice call due to their small-cell based deployment and that E-UTRA is better to avoid frequent handovers. Those have led to the following requirements.
5.28.2
Potential Service Requirements

5.28.3
Potential Operational Requirements

The <5G system> shall be able to provide data transmission by using both the <5G New RATs> and E-UTRA simultaneously.

The <5G system> shall be able to select a radio access (either a <5G New RAT> or E-UTRA) to assign each data flow, taking into account e.g. service, traffic characteristics, radio characteristics, and UE’s moving speed.

>>>End of Changes<<<
