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Introduction

The LS from BBF in S2-1903030 describes a request from BBF to support 5G-RGs that support LTE access connected to 5GC and support for EPC interworking:

“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”

For Profile A, this is nothing else than the standard EPC IWK that is supported in rel-15, but where the RG acts as a UE.

Observation 1: Support for “Profile a” requested by BBF can be introduced by referring to rel-15 EPC IWK specifications, with an RG acting as a UE.

Proposal 1: It is proposed that the option for 5G-RG to support LTE access connected to 5GC and EPC IWK is included in 23.316.

Profile b would require ATSSS to support EPC IWK as well. As presented in the Discussion Paper S2-1903135 it has not been sorted out yet how ATSSS work in presence of EPC IWK. This is thus an open issue and there is a need to describe a solution for how ATSSS can be applied in case the system also supports EPC IWK. Such solution can be achieved as described in S2-1903135, fulfilling the request from BBF for a Profile b 5G-RG.
Observation 2: Support for Profile b requested by BBF can be achieved with a solution that is described on high level in in S2-1903135. 
Proposal 2: It is proposed that the option for 5G-RG to support ATSSS via multi-access PDU sessions spanning W-5GAN and LTE with EPC IW is included in 23.316.

Proposal
It is proposed that TS 23.316 is updated as follows:

NOTE: If the general CR for 23.501 in S2-1903136 is approved, then the text below can be shortened significantly and instead refer to 23.501. 
***** First Change *****

4.11
Fixed Wireless Access

For the 5G-RG connected to 5GC via NG-RAN the specifications defined TS 23.501 [2], TS 23.502 [3] and TS 23.503 [4] applies with the following modification:

-
The UE corresponds to the 5G-RG.
-
The 5G-RG may support LTE access connected to EPC and EPC interworking as defined in TS 23.501 [2], clause 5.17. This is controlled by SMF Selection Subscription data defined in Table 5.2.3.3.1-1 of TS 23.502 [3].

Editor’s note: Whether the support for EPC IWK only applies to 5G-BRG or also 5G-CRG is FFS. 
-
The configuration of 5G-RG via ACS server based on TR-069 [18] and TR-369 [19] is specified clause 9.7.

Editor's note:
whether roaming scenario is applicable to 5G-RG connected via NG RAN is FFS.

***** Next Changes *****

4.12
Hybrid Access

Editor's note:
this clause includes the definition of support of Hybrid Access considering both the support of PDU session and MA PDU session.
4.12.1 
General

Hybrid Access applies to a 5G-RG capable of connecting to both NG-RAN and to W-5GAN. Hybrid Access also applies to a 5G-RG capable of connecting to W-5GAN and LTE integrated with 5GC using EPC interworking architecture. Hybrid Access does not apply to FN-RG.
The ATSSS solution described in TS 23.501 [2] (including ATSSS_LL and MPTCP functionality) can be used by a 5G-RG to support Hybrid Access with Multi-Access PDU Session connectivity over NG-RAN and W-5GAN and operator-controlled traffic steering. The ATSSS solution can also be applied for a 5G-RG supporting simultaneous access to LTE/EPC and W-5GAN/5GS using EPC interworking. This is further detailed below. 
Some Hybrid Access use cases can 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. Such PDU Session can be handed over between NG-RAN and W-5GAN using rel-15 procedures. Similarly, single access connectivity can be achieved for 5G-RG supporting LTE/EPC and EPC interworking. In that case mobility between 5GS and EPC is handled using rel-15 EPS interworking procedures. 
4.12.2 
Hybrid Access with EPC interworking
4.12.2.1 
General

When interworking with EPC is supported in the 5G-RG and the network, multi-access connectivity via both EPC and 5GC may be provided (this scenario is described in clause 4.12.2.2). In case the UE or network does not support, or is not configured for, multi-access connectivity via both EPC and 5GC, a MA PDU Session may be moved to EPS as a normal PDN Connection (this scenario is described in clause 4.12.2.3).
The use of ATSSS with EPS interworking applies to IP-based PDU Session and PDN Connection types.

Editor’s note: Applicability of ATSSS with EPS interworking for Ethernet PDU Session and PDN Connection types is FFS and depends on the outcome of Ethernet PDN Connection type for EPC.
4.12.2.2 
Hybrid Access with EPC interworking using multi-access connectivity 

4.12.2.2.1
General

This clause applies to the case where multi-access connectivity via both EPC and 5GC is supported in the 5G-RG and network. 
Editor’s note: In case of 5G-BRG, this applies to 5G-BRG with “Profile b” as specified by BBF. It is FFS and to be verified with BBF whether the term “Profile b” is something that BBF will use in specifications. 

For this scenario, the general principles for ATSSS as described in TS 23.501 [2], clause 5.32 applies, with the additions provided in this clause. 

A Multi-Access PDU Session may be extended with user-plane resources via an associated PDN Connection on 3GPP access in EPC. This enables a scenario where a MA PDU Session can simultaneously be associated with user-plane resources on 3GPP access network connected to EPC and non-3GPP access network connected to 5GC. Such a PDN Connection in EPS would thus be associated with multi-access capability in 5G-RG and PGW-C+SMF. 

NOTE 1: 
To the MME and SGW this is a regular PDN Connection and the support for ATSSS is transparent to MME and SGW.

NOTE 2: The scenario with user plane resources via non-3GPP in EPS (S2b, S2a) and via 3GPP access in 5GS is not supported in this release. 

The 5G-RG may operate in either single-registration mode or dual-registration mode in 3GPP access. Irrespective of whether the 5G-RG operates in single-registration mode or dual-registration mode in 3GPP access, it is assumed that the 5G-RG supports simultaneous registrations for non-3GPP access in 5GC and 3GPP access in EPC. 
The principle described in 5.32.1 that ATSSS multi-access connectivity is provided by simultaneously using one 3GPP access network and one non-3GPP access network, applies also in the case of ATSSS with support for EPC interworking. Multi-access connectivity with simultaneous user plane resources over 3GPP access in EPC and 3GPP access in 5GC is not supported. The 3GPP access connectivity may however be handed over between EPC and 5GC, as described in clause 5.17.2.
NOTE 3: 
Independent RM states (or EMM state for EPC) for 3GPP access and non-3GPP access is assumed also within 5GC.

The ATSSS rules are provided from the PGW-C+SMF to the 5G-RG via SM NAS signalling over 5GC, as described in TS 23.501, clause 5.32.2. ATSSS rules are not provided via the EPC.

After the establishment of a MA PDU Session and setting up user-plane resources in 3GPP access in EPC and non-3GPP access in 5GC, the 5G-RG distributes the uplink traffic across the two access networks as described in TS 23.501 [2], clause 5.32.1. Similarly, the PDU Session Anchor UPF performs distribution of downlink traffic across the two access networks as described in TS 23.501 [2], clause 5.32.1.   

The PMF protocol may be transmitted via any user plane connection, i.e. via 3GPP access in EPC or non-3GPP access in 5GC.

The PCF functionality to support ATSSS, as described in TS 23.501 [2], clause 5.32.1 and TS 23.503 [4] applies also in case of interworking with EPC. 

4.12.2.2.2 
PDN Connections and Multi Access PDU Sessions

When the 5G-RG wants to request a new PDN Connection in EPC and wants to be able to use this PDN Connection as user-plane resource associated with a MA PDU Session:  
-
The 5G-RG requests establishment of a new PDN Connection when the 5G-RG is registered via 3GPP access in EPS using PDN Connection Establishment procedure. The 5G-RG provides via PCO to PGW-C+SMF the following information:

-
An indication that the PDN Connection is requested to be associated with a MA PDU Session 

-
The 5G-RG’s ATSSS capabilities as described in TS 23.501 [2], clause 5.32.2 (i.e. whether the 5G-RG is capable of supporting the ATSSS-LL functionality, or the MPTCP functionality, or both)

-
The MME may select a PGW-C+SMF as described in TS 23.502 [3], clause 4.11.0a.4.
NOTE 1: 
The selection of PGW-C+SMF in the correct 5GC slice requires the same mapping between EPC and 5GC slices as required for single-access PDU sessions. In order to select an ATSSS capable PGW-C+SMF it is assumed that the operator deployment ensures that all PGW-C+SMF(s) configured to support the specific APN in this network slice are also capable to support ATSSS. There is however no assumption that all PGW-U+UPFs need to support ATSSS, since PGW-C+SMF can make a selection of PGW-U+UPF taking the multi-access properties into account. 
-
The PGW-C+SMF determines based on local configuration and its capabilities whether the request can be accepted. The PGW-C+SMF provides the following information in the PCO to the 5G-RG:

-
An indication whether the request for using the PDN Connection for MA-PDU Session is accepted or not. 
-
If the 5G-RG has indicated that it is capable of supporting the MPTCP functionality and the PGW-C+SMF accepts to activate the MPTCP functionality, then the network provides MPTCP proxy information to the 5G-RG, as described in TS 23.501 [2], clause 5.32.2.

-
UE Measurement Assistance Information (as described in clause TS 23.501 [2], 5.32.2)
NOTE 2: 
The 5G-RG may use the reception of ATSSS information elements in the PCO as a trigger to add a user plane resource over 5GS.
After the PDN Connection establishment:

-
If the 5G-RG registers to 5GC and wants to add non-3GPP user-plane resources, then the 5G-RG shall send a PDU Session Establishment Request over this access containing a "MA PDU Request" indication as described in TS 23.501, clause 5.32.2.
NOTE 3: Adding the PDU Session connectivity and user plane resources over non-3GPP access in 5GS allows the PGW-C+SMF to provide ATSS rules to the UE. 
When the 5G-RG wants to request a new MA PDU Session in 5GC, the description in TS 23.501 [2], clause 5.32.2, applies with the following additions:

-
In the PDU Session Establishment Request, the 5G-RG indicates if it also supports ATSSS with EPC interworking (i.e. with user-plane resources in 3GPP access with EPC and non-3GPP access with 5GC)

-
The PGW-C+SMF includes in the PDU Session Establishment Accept an indication whether the network supports ATSSS with EPC interworking.

After the MA PDU Session establishment in 5GS, the description in TS 23.501 [2], clause 5.32.2, applies with the following additions:

-
If the 5G-RG is registered to EPC and wants to add user-plane resources on 3GPP access over EPC, then the 5G-RG shall send a PDN Connection Establishment Request over this access containing a “handover” indication and include a "MA PDU Request" indication in the PCO.

-
When the 5G-RG deregisters from the EPC access (but remains registered on the 5GC access), the MME will notify the PGW-C+SMF that the PDN Connection is released, as described in TS 23.401 [X]. The SMF can then notify the UPF that the access type has become unavailable.

A 5G-RG that has an established MA-PDU session over non-3GPP access in 5GC and 3GPP access in EPS, may be able to use EN-DC for the 3GPP access leg. The 5G-RG may also be able hand over this PDN connection to 3GPP access in 5GC. 
4.12.2.2.3
QoS Support
The general principles for QoS support with ATSSS as described in TS 23.501 [2], clause 5.32.4, applies, with the clarifications provided in this clause. 

With an MA PDU Session associated to a PDN Connection on EPS there may be separate user-plane tunnels between the AN and the PGW-U+UPF, one associated with 3GPP access in EPC and one associated with non-3GPP access in 5GS. 

As described in TS 23.502 [3], clause 4.11.1.1 and Annex C, the PGW-C+SMF maps the 5G QoS information received from PCC to EPS QoS parameters. This mapping is e.g. based on operator configuration and may result in that multiple QoS flows are mapped to a single EPS bearer. The PGW-C+SMF applies the appropriate QoS signalling in each access, e.g. to manage dedicated bearers in the access associated with EPC and QoS flows in the access associated with 5GC. The PGW-C+SMF also provides N4 rules to UPF for performing QoS enforcement and for mapping downlink traffic to appropriate GTP-U tunnels. 

As described in TS 23.501 [2], clause 5.32.4, for a GBR QoS flow, the QoS profile is provided to a single access network at a given time. GBR QoS flows (and associated MBR, GBR) are thus only enforced in either the access associated to EPC or the access associated to 5GC. In order to maintain consistency between QoS information received via AS and NAS layers in each system, the PGW-C+SMF only provides the GBR QoS information to the 5G-RG for the access where the GBR traffic is enforced. 
The 5G-RG shall treat the up-link traffic sent via EPC according to the EPS QoS information received in EPC (e.g. UL TFTs) and the uplink traffic sent via 5GC according to the 5G QoS rules received in 5GS. 

The UPF shall treat the down-link traffic according the N4 rules (QER etc) received from PGW-C+SMF.

4.12.2.3 
Hybrid Access with EPC interworking using single-access connectivity
In case the 5G-RG is not capable of , or configured for, being simultaneously registered in 5GC for non-3GPP access and EPC for 3GPP access, a MA PDU Session may be moved to EPS as a normal (single-access) PDN Connection. 
Editor’s note: In case of 5G-BRG, this applies to 5G-BRG with “Profile a” as specified by BBF. It is FFS and to be verified with BBF whether the term “Profile a” is something that BBF will use in specifications.
The general PDU Session mobility to EPS applies as described in TS 23.501 [2], clause 5.17.2, with the difference that the PGW-C+SMF will release all user-plane resources in 5GS when the PDU Session moves to EPS. After moving to EPS, ATSSS related context, e.g. ATSSS rules, measurement assistance information, is not used by 5G-RG and network for that PDN Connection.
A PDN Connection active in EPS can be moved to 5GS and changed into an MA-PDU Session if the PGW-C+SMF supports ATSSS. In this case the 5G-RG triggers, at the first mobility event for a PDU Session that was established while being connected to EPC, a PDU Session Modification procedure in 5GS to provide the ATSSS Capability to the network i.e. PGW-C+SMF. The PGW-C+SMF considers the 5G-RG’s ATSSS Capability and whether it supports ATSSS to determine whether to change this PDU Session to an MA PDU Session. In case the PGW-C+SMF accepts the MA PDU Session request, the SMF provides the related MA-PDU Session parameters to the 5G-RG (e.g. ATSSS rules, MPTCP proxy IP addresses).
***** Next Change *****
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