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Abstract of the contribution: this contribution proposes to address the Hybrid Access scenario. 
1
Discussion

The support of Hybrid Access for W-5GBAN has been addressed in study phase assuming that MA PDU is access independent, however some further clarification has been requested by BBF. Specifically BBF requested further clarifications.

BBF do not have any concerns regarding the content of clause 8 in TR 23.716. Moreover BBF have identified the business need for a new sub-type of the HA 5G-RG, which would make use of LTE access connecting to the 5GC via the EPC interworking. This would significantly extend the deployment areas of the HA 5G-RG during the transition period while operators reach ubiquitous NR deployment. For this reason, BBF plans to include this new RG type, “HA 5G-RG with EPC IW”, into the scope of WWC work aligned with Release 16 timeframe. 

BBF would kindly ask 3GPP SA2 to confirm, if they could support this new sub-type of the 5G-RG in their Rel-16, with the following profiles:

•
Profile a: Supporting only single access PDU session

•
Profile b: Supporting ATSSS via multi-access PDU sessions spanning W-5GAN and LTE with EPC IW

1.1 BBF use cases

BBF in TR-348 defined the Hybrid Access to support the following use cases :

· Increased access capacity
· Improved WAN reliability
· Fast service turn up 
2
Single Access vs Multi Access PDU session

This clause will consider the scenarios enabled by Single Access PDU session vs Multi Access PDU session

2.1 Single Access PDU session for 5GC
Per R15 specification the UE can be simultaneously connected to 3GPP and N3GPP accesses and the UE can have at the same time more than 1 PDU session on each access. Furthermore per R15 procedures the PDU session can be moved between accesses by means of Service Request procedure when in idle on one access or by means of handover procedure. The procedures have been extended to support W-5GAN in R16 in TR 23.316 and in conclusion the same scenario applies. So the above BBF’s “profile a” is supported  and the PDU session can be moved between accesses as requested by the 5G-RG using Handover procedure or Service Request procedure. However it shall be noted that the CM-IDLE state for W-5GAN is similar to Non3GPP and it is assumed that W-5GAN will enter in CM-IDLE mainly due to a failure in communication.

The single Access PDU session enables the improved WAN reliability scenario, since the PDU session can be moved on the most reliable Access, the fast service turn up for example providing the connectivity via NG RAN and later on to move to wireline access.

The increased capacity is also achieved via a PDU session granularity, i.e. using difference access for different PDU session. Obviously if only 1 single PDU session is used to provide all services this scenarios can not be achieved

Observation #1: the support of single access PDU session (profile a) for 5GC does not require any specific additional specifications to support it.
Observation #2: The single access PDU session (profile a) enables the use case scenario

· the improved WAN reliability 
· fast service turn up
· increased capacity is also achieved via a PDU session granularity, i.e. using difference access for different PDU session

Proposal #1: The single access PDU session (profile a) is supported

2.2 MA PDU sessions to WWC HA

During the study phase in both 5WWC and ATSSS has been assumed that MA PDU session as defined by ATSSS will also apply to WWC. For MA PDU Session, it is suggested to use the defined ATSSS solutions described in Clause 5.32 in TS23.501 for 5G-RG Hybrid Access.

Proposal #2: The application of MA PDU as defined in ATSSS to HA is assumed applicable.
3
HA with EPS interworking

3.1 Single Access PDU session with EPS interworking

Clearly the scenario with the W-5GAN connected to EPS is not in the scope of the WWC work since it was done in the past for 4G. Per R15 specification the 5G and 4G system can interwork as defined in TS 23.501 clause 5.17 and in corresponding TS 23.502 procedures. The interworking between N3GPP (N3IWF) and E-UTRAN EPS is defined in Rel-15. For the PDU session can be moved from 5G to 4G and viceversa with some restrictions and with specific deployment architecture using merged 4G/5G nodes. So in order to enable the possibility to move the PDU session from 5G to 4G PDN connection and viceversa is required to support the interworking scenario defined in TS 23.501 and the switching of a single access PDU session is equivalent to the 4G/5G mobility. Hence the only possible solution enabling HA scenario between E-UTRAN EPC and 5G W-5GAN is when the 5G-RG is connected to 5GC via W-5GAN and to 4G EPS as shown in TS 23.401 figure 4.3.1-1 where the UE is replaced by 5G-RG.  However several aspect has been not investigated. 
Proposal #3: the support of single access PDU session (profile a) 5G-RG interworking with 4G EPS is NOT supported in this Release. 
2.2 BBF Hybrid Access solution “over the top”

BBF has defined for the 4G a solution for supporting Hybrid Access which is transparent to 3GPP EPC. The solution is specified in BBF TR-348 and in BBF TR-378. The solution is based on a Hybrid CPE and on a HAG (Hybrid Access Gateway) where the splitting/recombination of traffic is done from 3GPP point of view externally to UE (PDN connection termination) and after SGi as shown in figure 2. So the solution is transparent to the 4G system and it is overlay to the PDN connection. This overlay solution  may be also used for 5G network since it is transparent to 3GPP system and it does not requires any 3GPP specification and it is BBF responsibility assuming that it will be transparent to 3GPP network. 
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Figure 2: HA Reference functional diagram from BBF TR-348
Observation #3: BBF HA solution over the top as defined in TR-348 might be also applicable to 5G, but any specification is outside 3GPP scope since HA CPE and HAG functionalities are external to 3GPP system and transparent to 3GPP system.
2.4 MA PDU sessions spanning W-5GAN and LTE with EPC IW
The solution of this specific scenario is first under the scope of ATSSS normative work. After that a solution has been defined, whether it is applicable to WWC scenario requires further consideration.

Proposal #5: The solution of above scenario is in ATSSS scope. When a solution will be specified and proposed whether applicable to WWC specific scenario would be further considered. Hence it is proposed to provide to BBF this consideration.

3
FN-RG and 5G-RG applicability
The HA solution is based on the support of R16 ATSSS features, so per definition the devices shall be a R16 device, hence the HA is not support for the FN-RG which by definition is a legacy RG.

4
Proposal

The conclusion of scenario are resumed as follow:

1) HA based on Single access PDU session can be support per R15 specification. 

A. N3GPP and 3GPP NG RAN are connected to 5GC can be applied per R15/16 spec

B. N3GPP is connected to 5GC and 3GPP EPS IWK ( EN for FFS in order to make more considerations

2) HA for MA PDU session 

A. MPTCP solution can be applied to HA 5G-RG, but it only supports TCP traffic 

B. ATSSS-LL with all 5GC can be applied to HA 5G-RG for IP PDU session.

C. ATSSS-LL with all 5GC can be applied to HA 5G-RG for Ethernet PDU session depending by ATSSS decision

D. ATSSS-LL with EPS IWK is an open discussion for UE, so it has a dependency on decision in ATSSS. 

3) BBF HAG solution over the top (TR-348, TR-378) can be applied, but in case of both accesses on N6 or N6/SGi needs to be required. However this is out of the 3GPP scope.

It is proposed to include the text below in TS 23.316 and to reply accordingly to BBF request. 
* * * 1st Change * * *
4.12
Hybrid Access

This clause includes the definition of support of Hybrid Access considering both the support of PDU session and MA PDU session.
Editor’s note; the text below is assuming to apply to both BBF and cablelabs access, whether not the case the text needs to be revised.
The Hybrid Access for a 5G-RG connected to 5GC simultaneously via 3GPP and Non-3GPP access network defines in TS 23.501 figure 4.2.8.4-1. The Hybrid Access does not apply to FN-RG.
NOTE 1: the FN-RG per definition is a legacy RG not supporting NAS and 5G capability which connects to 5GC via AGF acting on its behalf consequently a FN-RG requires an W-AGF which, by definition,  supports only the W-5GAN access.
The Hybrid Access use cases may be supported using PDU session carried only on a single access, either NG-RAN or W-5GAN, but that cannot be simultaneously on both accesses. This PDU Session may be moved between NG-RAN and W-5GAN using handover procedure defined in clause 7.6  and Service Request procedure defined in clause 7.2.2.1
NOTE 2: The single access PDU session enable for example to protect the traffic from the failure of one access allowing to move the traffic to the second access, to share the load between the two accesses with a PDU session granularity, to start providing the service to the customer on the available 3GPP radio access and later to move to wireline when available, etc. 

NOTE 3: the definition Hybrid Access solution for 5G-BRG solution transparent to the 3GPP system based on traffic steering external to termination of 3GPP system as defined in BBF TR-348 and TR-378 with Hybrid Access Gateway (HAG) located in DNN is outside the scope of 3GPP.
The support of Hybrid Access with single access PDU session for a 5G-RG connected to W-5GAN and to E-UTRAN with EPS IWK is not supported in this release.
The Hybrid Access use cases may be supported using MA PDU session specified in the ATSSS solution described in clause 5.32 in TS23.501 [2], clause 4,22 in TS 23.502 [3] and in clauses 6.1.3.20, 6.2.2.7 and 6.6.2 in TS 23.503 [4] (including ATSSS-LL functionality and MPTCP functionality) by a 5G-RG and 5GC with simultaneous PDU Session connectivity over NG-RAN and W-5GAN. The specification in clause 5.32 in TS23.501 [2] ], clause 4,22 in TS 23.502 [3] and in clauses 6.1.3.20, 6.2.2.7 and 6.6.2 in TS 23.503 [4] apply with the following modifications:

- the UE is replaced by the 5G-RG
- 
 * * End of Changes* * * *
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