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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”

Profile a corresponds to the standard EPC IWK that is supported in rel-15 in which the RG acts as a UE. Whether handover between 3GPP accesses (i.e. between LTE/EPC and NR/5GC) needs to be supported is not fully clear from the BBF LS. It may also be assumed that an RG is either supporting LTE/EPC or NR/5GC or both. 

Observation 1: Support for “Profile a” requested by BBF can be introduced by referring to rel-15 EPC IWK specifications, with the RG acting as a UE. Mobility procedures between LTE/EPC and NR/5GC may however not need to be supported e.g. in case the RG only supports LTE/EPC and not NR/5GC. 

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.

It can also be noted that normal PDU Session handover procedures between 3GPP and W-5GAN access in 5GS have not yet been included in 23.316. 

Proposal 2: It is proposed that the option for 5G-RG to support PDU Session handover between 3GPP-access/5GC and W-5GAN/5GC is included in 23.316.
The case with profile b and ATSSS is addressed in a separate PCR S2-19xxxxx.

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

***** 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].



-
The configuration of 5G-RG via ACS server based on TR-069 [18] and TR-369 [19] is specified clause 9.6.
-
The Home Routing roaming is supported is not specified for 5G-RG connected via NG RAN in this release .

NOTE 2: HR roaming over 3GPP access is defined for 5G_RG but in some countries it can not apply due to local regulations
Editor's note:
The support of roaming scenario  for 5G-RG connected via NG RAN is may be revised based on BBF feedback..

***** 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/5GC and E-UTRAN/EPCusing EPC interworking architecture. Hybrid Access does not apply to FN-RG.
The following Hybrid Access scenarios are supported with single-access PDU sessions:
-
Hybrid Access 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 procedures described in TS 23.502 [3], clause 4.9.2, but with UE replaced by 5G-RG and N3IWF replaced by W-5GAN. 
-
Hybrid Access using single access connectivity for 5G-RG supporting LTE/EPC and EPC interworking. In that case mobility between W-5GAN/5GS and E-UTRAN/EPC is handled using interworking procedures described in TS 23.502 [3], clause 4.11.3, but with UE replaced by 5G-RG and N3IWF replaced by W-5GAN. 
***** Next Changes *****

7.6
Handover procedure


7.6.1
Handover procedures between 3GPP access / 5GC and W-5GAN access 
7.6.1.1
Handover of a PDU Session procedure from W-5GAN access to 3GPP access

This clause specifies how to hand over a 5G-RG from a source W-5GAN access to a target 3GPP access and how a 5G-RG can handover a PDU Session from W-5GAN access to 3GPP access. It is based on the PDU Session Establishment procedure for 3GPP access as specified in TS 23.502, clause 4.3.2.
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Figure 7.6.1.1-1: Handover of a PDU Session procedure from W-5GAN access to 3GPP access
The Handover of a PDU Session procedure specified in TS 23.502 [3] clause 4.9.2.1 applies with the following changes.
1-2. These steps are the same as steps 1-2 in TS 23.502 [3] clause 4.9.2.1 with the difference that the UE is replaced by 5G-RG.

3.
The SMF executes the release of resources in W-5GAN access by performing steps 4 to 6 specified in clause 7.3.3, followed by step 7a specified in TS 23.502, clause 4.3.4.2 in order to release the resources over the source W-5GAN access. Because the PDU Session shall not be released, the SMF shall not send the PDU Session Release Command to the 5G-RG. Hence, in steps 4 and 6 of clause 7.3.3 as well as in step 7a of TS 23.502, clause 4.3.4.2, the messages do not include the N1 SM container but only the N2 Resource Release Request (resp. Ack). Since the PDU Session is not to be released, the SMF shall not execute step 7b of TS 23.502, clause 4.3.4.2 and the SM context between the AMF and the SMF is maintained.
The steps 2 and 3 shall be repeated for all PDU Sessions to be moved from to W-5GAN access to 3GPP access.
7.6.1.2
Handover of a PDU Session procedure from 3GPP to W-5GAN access

This clause specifies how to hand over a 5G-RG from a source 3GPP access to a target W-5GAN access and how a 5G-RG can handover a PDU Session from 3GPP access to W-5GAN access. It is based on the PDU Session Establishment procedure for W-5GAN access as specified in clause 7.3.1.
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Figure 7.6.1.2-1: Handover of a PDU Session from 3GPP access to W-5GAN access 
The Handover of a PDU Session procedure specified in TS 23.502 [3] clause 4.9.2.2 applies with the following changes.
1.
If the 5G-RG is not registered via W-5GAN access, the 5G-RG shall initiate Registration procedure as defined in clause 7.2.1.1.
2.
The 5G-RG performs PDU Session Establishment procedure in W-5GAN access with the PDU Session ID of the PDU Session to be moved as specified in clause 7.3.1.

3
This step is the same as step 3 in TS 23.502 [3] clause 4.9.2.2 with the difference that the UE is replaced by 5G-RG. If the User Plane of the PDU Session is already deactivated in 3GPP access, this step is skipped.

The steps 2 and 3 shall be repeated for all PDU Sessions to be moved from 3GPP access to W-5GAN access
7.6.2
Handover procedures between 3GPPaccess / EPS and W-5GAN/5GC access
7.6.2.1
Handover from 3GPP access / EPS to W-5GAN / 5GC
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Figure 7.6.2.1-1: Handover from EPS to W-5GAN/5GC
The procedure specified in TS 23.502, clause 4.11.3.1 (Handover from EPS to 5GC-N3IWF) applies with the following changes.
0.
Initial status: one or more PDN connections have been established in EPC between the 5G-RG and the PGW-C+SMF via E-UTRAN.

1.
The 5G-RG initiates Registration procedure via W-5GAN access per clause 7.2.1.1.

2.
The 5G-RG initiates a PDU Session Establishment with Existing PDU Session indication in 5GC via W-5GAN access per clause 7.3.1.

3.
This step is the same as step 3 in TS 23.502, clause 4.11.3.1.

7.6.2.2
Handover from W-5GAN / 5GC access to 3GPP-access / EPS
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Figure 7.6.2.2-1: Handover from W-5GAN/5GC to EPS

0.
Initial status: one or more PDU Sessions have been established via W-5GAN / 5GC access. During PDU Session setup, and in addition to what is specified in TS 23.502, clause 4.3.2.2.1, the PGW-C+SMF sends the FQDN related to the S5/S8 interface to the HSS+UDM which stores it.
1.
If the UE is not attached to EPC/E-UTRAN, the UE initiates Handover Attach procedure in E-UTRAN as described in TS 23.401 [X] for a non-3GPP to EPS handover with "Handover" indication, except note 17.

If the UE is attached in EPC/E-UTRAN, the UE initiates the PDN Connection establishment with "Handover" indication procedure as described in TS 23.401 [X].

2.
The combined PGW-C+SMF initiates a network requested PDU Session Release via W-5GAN access according to clause 7.3.3, steps 4-7 to release the 5GC and W-5GAN resources with the following exception:

-
Nsmf_PDUSession_SMContexStatusNotify service operation invoked by the SMF indicates the PDU Session is moved to another system.

-
The Npcf_SMPolicyControl_Delete service operation to PCF shall not be performed.

***** Next Change *****
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