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Abstract of the contribution: This contribution proposes to introduce definition of Hybrid access for Single Access PDU session support and for Multi-Access PDU session support. Furthermore the document proposed solution for HA in case of single Access PDU session.
1. Introduction
In current TR 23.716 we define the requirement to support a 5G-RG simultaneously connected to W-5GAN and to NG RAN. However it should be noted that a PDU session can be a single access PDU session, as we assumed for R15, or a Multi-Access PDU session as under study in ATSSS SID.
1. The scenario 3 and its derived scenarios only consider in requirement 11 the Multi-access PDU session

10
The Hybrid Access 5G-RG can be registered and have PDU Sessions with active user planes via multiple accesses at the same time (i.e. via W-5GAN and NG RAN) as depicted in figure 4.2.2.3-4.

and the key issue #10 only refers to the Multi-Access PDU session case


How the 5GC and the 5G-RG can support access traffic steering/switching/splitting is under the Study of ATSSS SI.

In order to support the Hybrid Access is not mandatory to support the Multi-access PDU session, as in R15 a UE can be simultaneously connected to 3GPP and Non-3GPP, but the PDU session traffic is carried only on single access. In conclusion this contribution proposes to allow the support of single access PDU session and that the solution for HA for single access PDU session are based on R15, where:

· To clarify the definition of PDU session. In R15 the PDU session has a generic definition of an association between the UE and a Data Network that provides a PDU connectivity service. However for a UE connected on multi-Access at the same time the PDU Session can be only on a single Access. The TR 23.793 in contrast to R15 PDU session defines the Multi-Access PDU Session as a PDU session whose traffic can be sent over 3GPP access, or over non-3GPP access, or over both accesses. For the scope of this document in order to avoid confusion when in the context of HA we refer to a PDU session whose traffic can be sent over only one single access and over multiple accesses, we propose to introduce the term Single PDU session and Multi-Access PDU session.
· 5G-RG is acting the role of UE

· The decision on which access is used for a PDU session is based on URSP, where the Non-3GPP is extended to the W-5GAN in order to allow to define different policy for WWC and for Untrusted N3GPP.

· The PDU session is move between access via Handover procedure as defined in solution #4 clauses 6.4.4.2 and 6.4.4.3.

· Based on solution #5 the 5G-RG can not be paged on W-5GAN so the SR procedure defined in TS 23.501 and TS 23.502 applies to hybrid access scenario for moving the PDU session considering the W-5GAN equivalent to the Untrusted N3GPP. 
· The definition of Hybrid Access has been added referring to BBF TR-348 definition. However it should be noted that TR-348 solution are based on overlay solutions where the switching and splitting functionalities is located in DN and transparent to the 3GPP access network, which is not the scope of 5WWC work. However the definition is generic and applicable.

Furthermore, agreement for Multi-Access PDU Session has been reached in ATSSS SID and specified in TR 23.793 clause 7. It is proposed to take the similar agreement for hybrid access scenario in 5WWC.
2
Proposal
It is proposed to adopt revision proposed below
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3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] 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].

The definitions in TS 23.501 [2], TS 23.502 [3] and TS 23.503 [8] are applicable unless differently defined in the following:

-
5G-RG: A 5G-RG is a RG capable of connecting to 5GC playing the role of a UE with regard to the 5G core. It supports secure element and exchanges N1 signalling with 5GC.

-
5G-CRG: A 5G-CRG is a cable residential gateway capable of connecting to 5GC playing the role of a UE with regard to the 5G core. It supports secure elements and exchanges N1 signalling with 5GC. . The 5G-CRG is a RG specified by CableLabs DOCSIS MULPI [13].

-
DOCSIS Wireline Access Network: An access network that conforms to CableLabs DOCSIS MULPI [13].

-
RG: The RG is a device capable of providing voice, data, broadcast video, video on demand, specified by BBF.

-
FN-RG: A Fixed Network RG (FN-RG) is a RG playing a role similar of a UE with regard to the 5G core. It does not support N1 signalling. The FN-RG is a RG specified by BBF TR-124 [9].

-
FN-CRG: A fixed Network cable RG (FN-CRG) is a cable RG playing the role similar of a UE with regard to the 5G core. It does not support N1 signalling. The FN-CRG is a RG with cable modem specified by CableLabs DOCSIS MULPI [13].

-
Fixed Access Gateway Function (FAGF): A Network function in W-5GAN that provides connectivity to the 5G Core of 5G-RG.

-
Hybrid Access: BBF TR-348 [y] defined Hybrid Access as the coordinated and simultaneous use of two heterogeneous access paths (e.g., DSL and LTE).

-
Hybrid Access 5G-RG: it is 5G-RG capable of connecting simultaneously via both 5G RAN and wireline access network to 5GC.

-
Wireline 5G Access Network: The Wireline 5G Access Network (W-5GAN) is a wireline AN that connects to a 5GC via N2 and N3 reference points.

-
Wireline 5G Cable Access Network: The Wireline 5G Cable Access Network (W-5GCAN) is a DOCSIS Wireline Access Network that connects to a 5GC via N2 and N3 reference points.

-
Wireline Access Network: An access network (optical or electrical) which is conform to BBF TR-101 [10] or BBF TR-178 [11].

-
Non-3GPP Access Network: In the context of this TR a Non-3GPP Access Network is an access network that is not defined by 3GPP including for example the Wireline 5G Access Network.
-
Single Access PDU session: In the context of Hybrid Access is a PDU session whose traffic can be carried only on a single access.
-
Multi-Access PDU session: In the context of Hybrid Access  the definition in TR 23.793 [x] is applicable.
Editor's note:
The definition of Single Access PDU session and Multi-Access PDU session may be changed during normative phase based on the result of TR 23.793.
Editor's note:
The definition of Trusted Non-3GPP is FFS.
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4.2.2.3
Scenario 3

In addition to scenario 1, the following architectural principles apply for a 5GC capable UE behind a 5G-RG:

1.
5GC capable UE shall use 3GPP procedures and impact on 3GPP reference points shall be minimized.

2.
5G-RG shall enable the N1 signalling between the 3GPP UE and AMF/SMF.

3.
5G-RG shall enable the UP transport between the 3GPP UE and UPF.

4.
5G-RG and 5GC shall enable the 5GC capable UE to exchange traffic with the other devices on the Home LAN network.

5.
A W-5GAN interfaces the 5GC using the 3GPP reference points N2 and N3 as depicted in figure 4.2.2.3-1. For the interface(s) between 5G-RG and the W-5GAN the same principles defined for scenario 1 bullet 4 apply.

6
5GC shall be able to support the functionality for user-plane treatment in the UPF defined in TS 23.501 [2] clause 6.2.3 also for a 3GPP UE behind a 5G-RG. This includes being the anchor point for the PDU session of the 3GPP UE when moving between 5G-RG and 3GPP access.

7
W-5GAN shall be enabled to support QoS treatment of QoS flows for a 3GPP UE using 5G-RG access. This implies that the W-5GAN needs to simultaneously manage QoS resources for PDU Session of the 5G-RG as well as PDU Session of 3GPP UEs connecting via the 5G-RG.
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Figure 4.2.2.3-1: High level architecture for the 5GC capable UE behind a 5G-RG case connected via W-5GAN

NOTE 1:
The reference points N2 and N3 might be impacted on protocol level.

8
The 5GC capable UE can be registered and have PDU Sessions with active user planes via multiple accesses at the same time (i.e. via 5G-RG and NG RAN) as depicted in figure 4.2.2.3-2. These requirements apply:

A
5GC and 5GC capable UE shall be able to support ATSSS functions between 3GPP access and 5G-RG access.
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Figure 4.2.2.3-2: High level architecture for the Hybrid access 5GC capable UE connected via NG RAN and 5G-RG

NOTE 2:
The 5G-RG can also in this scenario use multiple accesses (i.e., NG-RAN and W-5GAN).

9
The 5G-RG is connected to 5GC via NG RAN using the 3GPP reference points N2 and N3 as depicted in figure 4.2.2.3-3.

10
The Hybrid Access 5G-RG can be registered and have PDU Sessions with active user planes only on a single access (i.e a Single Access PDU session) or via a Multi- Access PDU session (i.e. via W-5GAN and NG RAN) as depicted in figure 4.2.2.3-4.
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Figure 4.2.2.3-3: High level architecture for the 5GC capable UE behind a 5G-RG case connected via NG RAN
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Figure 4.2.2.3-4: High level architecture for the 5GC capable UE behind an Hybrid Access 5G-RG case connected via NG RAN and W-5GAN

11
The 5GC shall be able to authenticate and authorize the 5GC capable UE behind the 5G-RG/HA 5G-RG.

12 The 5G-RG/HA 5G-RG can provide accessing service for the 5GC capable UE only when the 5G-RG/HA 5G-RG is in RM-Registration state.
13
it shall be possible to offer different services to different categories of devices, for example for 5GC capable UE considered as host or guest of the local network of 5G-RG/HA 5G-RG , such as different QoS control, permission to use certain resources e.g. printer  in LAN or being allowed to get Internet access

Editor's note:
 How the 5GC capable UE shall be consider as a host or guest is left to the description of solutions.
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5.2.10
Key Issue #10: Traffic management in Hybrid Access

The following aspects need to be studied to support Hybrid Access. Two cases have been identified. That is 5G-RG as UE and UE behind 5G-RG.

1.
How the 5GC and the 5G-RG can support a single access PDU session.

2
How the 5GC and the 5G-RG can support access traffic steering/switching/splitting for a Multi-Access PDU session is under the Study of ATSSS SI.
3.
Study how to avoid excessive traffic flow transmitted over one access when the other access is disconnected. Let assumed for example that the traffic is transmitted is transmitted over wireline network. At one point in time the wireline access network is no more available, hence the traffic flow may be redirect over 3GPP access, but it may be avoided that all traffic flow is transmitted in 3GPP access causing an excessive resource usage taking appropriate actions such as terminating given traffic, modifying the QoS, etc.

NOTE:
The Hybrid Access includes also the case where at a given point in time only 1 access can be present, e.g. due to not available of an access due a fault, coverage condition which make radio not available, wireline not yet deployed, etc.

Editor's note:
Hybrid Access is defined by BBF.
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6.x
Solution #x: Hybrid Access for a Single Access PDU session

Release 15 TS 23.501, TS 23.502 and TS 23.503 specify the support of a UE simultaneously connected to 3GPP and Non-3GPP where the PDU session can be either on 3GPP or Non-3GPP access but it cannot be simultaneously on both accesses. 

This solution specified the support PDU session those traffic can be carried only on single access, i.e 3GPP or W-5GAN. The 5G-RG acts as specified for UE in Release 15 TS 23.501, TS 23.502 with the following differences:

- The 5G-RG selects the access where to transmit the PDU session based on URSP policy. In the URSP provided from the PCF to a 5G-RG:

· Non-seamless Offload indication should not be included. The 5G-RG shall ignore any Non-seamless Offload indication in the URSP if received from the 5GC. 

-
The PDU session is moved between the accesses via handover procedures described in solution #4 clause 6.4.4.
-
The NAS is transferred between the 5G-RG and the AMF per solution selected in KI#1. 

-
The Session management procedures for the 5G-RG via wireline access are defined in solution agreed for KI#15.

-
Mobility management procedures for the 5G-RG via wireline access are defined in solution agreed for KI#5.

-
The solution to support FWA when the 5G-RG connects to wireless access is described in Solution #19.

-
The procedure defined in TS 23.502 clause 4.12 for Untrusted Non-3GPP are not applicable.
BEGIN 6th CHANGES

6.y
Solution #y: Hybrid Access for a Multiple Access PDU session

TR 23.793 clause 7 specifies the support of a UE simultaneously connected to 3GPP and Non-3GPP where the PDU session can be simultaneously on both accesses. 

This solution specified to support the Multi-Access PDU session based on TR 23.793 principles defined in clause 7 with the following differences:
· The 5G-RG acts as specified for UE in TR 23.793;
· 5G-RG establishes the Multi-Access PDU Session via W-5GAN and NG RAN;
· The NAS is transferred between the 5G-RG and the AMF per solution selected in KI#1;
· How to establish the connection and transmitted user plane data between 5G-RG and W-5GAN is within the scope of KI#15.
Editor's note:
Whether the solution description requires further improvement and modification based on TR 23.793 agreements and the adopted solution is FFS.
· BEGIN 7th CHANGES
8.2.x
Interim Conclusions on Hybrid Access.
The following list summarizes the interim conclusions regarding the support of Hybrid Access:
· Solution #x in clause 6.x is the baseline of the solution to support of Hybrid Access for a Single Access PDU Session.
End of CHANGES
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