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Introduction
In this paper we discuss the WAB architecture and scenarios, based on the following RAN3#123-bis agreements:
The study focuses on the use of WAB-MT´s PDU session via NR Uu as backhaul of WAB gNB. Other options for the backhaul (including non-3GPP radio technology) are not precluded but not a part of the study.
It is agreed that the study is focused on NR-Uu backhaul
The WAB-MT may connect to a public PLMN or an SNPN.
The WAB-gNB may connect to a public PLMN or an SNPN.
A WAB-gNB cannot serve WAB MTs
It is out of the study´s scope that a WAB gNB serves an IAB-MT and a Mobile IAB-MT
The WAB-MT supports at least a subset of UE functionalities.
The scope of the study is limited to PDU Session Backhauling. Other options are not precluded but not treated in this study.
A pCR for TR 38.799 is provided in the Annex.

WAB architecture and scenarios

At the RAN3#123-bis meeting, RAN3 acknowledged that a WAB-node consists of a WAB-gNB and a WAB-MT. Two figures depicting WAB architecture were included in the TR 38.799. One of the figures is reproduced below (Fig. 1).


Fig. 1: WAB architecture captured in the current version of TR 38.799
Nevertheless, the terminology, i.e., the names for the relevant nodes in backhaul RAN and CN, as well as for the CN nodes serving the UEs, have not been established. In that respect, the RAN3#123-bis meeting notes capture the following:
Chairman suggest that the group discusses a shorter name for the “gNB serving a WAB MT” that does not include the term “donor”
One reasonable solution is to use hyphenated abbreviations, as proposed below. 
Proposal 1: Adopt the following terminology:
· BH-gNB: The gNB serving the WAB-MT.
· BH-AMF: The AMF serving the WAB-MT.
· BH-5GC: The 5GC serving the WAB-MT.
· WAB-5GC: The 5GC serving the WAB-gNB.
· WAB-AMF: The AMF serving the WAB-gNB and the UEs.
With respect to the mobility scenarios, previous RP and SA2 discussions indicate that both intra-PLMN and inter-PLMN scenarios should be considered. Moreover, there seems to exist a wide consensus regarding the possibility of WAB-MT and WAB-gNB connecting to different core network nodes, even in the same PLMN.
Proposal 2: In intra-PLMN scenarios, the WAB-MT and the WAB-gNB can connect to the same or different core network nodes.
From the mobility point of view, the intra-PLMN scenario can be further divided, with respect to whether the WAB-gNB connects to the same or different AMF(s)/UPF(s) as it moves inside a PLMN.
Proposal 3: Support the following scenarios for intra-PLMN WAB-node mobility:
· WAB-gNB connects to the same AMF(s)/UPF(s) as it moves inside a PLMN.
· WAB-gNB connects to different AMF(s)/UPF(s) as it moves inside a PLMN.
With respect to inter-PLMN (i.e., roaming) scenarios, we think that the baseline scenario should be the one where the WAB-MT connects to the VPLMN, while the WAB-gNB remains connected to the HPLMN. On the other hand, the scenario where both WAB-MT and WAB-gNB connect to a VPLMN should be considered with lower priority, since it requires coordination between the HPLMN and the VPLMN with respect to handling of the WAB-gNB.
Proposal 4: Support the roaming scenario where the WAB-MT connects to a VPLMN, and the WAB-gNB remains connected to the HPLMN.
Proposal 5: Down-prioritize the roaming scenario where both the WAB-MT and the WAB-gNB connect to a VPLMN.
Another issue to be considered concerns the protocol stacks.
In TS 38.300:
· The NG-C protocol stack includes the SCTP/IP/Data Link Layer/Physical Layer. 
· The NG-U protocol stack includes the GTP-U/UDP/IP/Data Link Layer/Physical Layer.
During the April meeting discussions, in the protocol stack pictures captured in the TP, the protocol stack for the NG-U between the gNB serving the WAB-MT and the UPF serving the WAB-MT contains IP/L2/L1 layers.
However, the depiction of the NG-U/NG-C between the WAB-gNB and the UPF/AMF serving the UE does not include the Data Link Layer/Physical Layer. Hence, to align the NG-U between the gNB serving the WAB-MT and the UPF serving the WAB-MT with the NG-U/NG-C between the WAB-gNB and the UPF/AMF serving the UE, we propose to adjust Figure X.Y-3 in the TP for the TR 38.799 accordingly. In other words, for the NG-U between the gNB serving the WAB-MT and the UPF serving the WAB-MT we propose to shorten the rightmost vertical dotted line so that it does not intersect the horizontal arrow connecting the orange “L1/L2” blocks. This change would remove L1/L2 from the depicted association to the NG-U between the gNB serving the WAB-MT and the UPF serving the WAB-MT. The changed version is shown below and captured in the pCR in the Annex.



Based on the above discussion, a pCR for TR 38.799 is provided in the Annex.
Proposal 6: Agree the pCR for TR 38.799 in the Annex.

Conclusion
This paper discusses the WAB architecture and scenarios. The following is proposed:
Architecture
Proposal 1: Adopt the following terminology:
· BH-gNB: The gNB serving the WAB-MT.
· BH-AMF: The AMF serving the WAB-MT.
· BH-5GC: The 5GC serving the WAB-MT.
· WAB-5GC: The 5GC serving the WAB-gNB.
· WAB-AMF: The AMF serving the WAB-gNB and the UEs.
Scenarios
Proposal 2: In intra-PLMN scenarios, the WAB-MT and the WAB-gNB can connect to the same or different core network nodes.
Proposal 3: Support the following scenarios for intra-PLMN WAB-node mobility:
· WAB-gNB connects to the same AMF(s)/UPF(s) as it moves inside a PLMN.
· WAB-gNB connects to different AMF(s)/UPF(s) as it moves inside a PLMN.
Proposal 4: Support the roaming scenario where the WAB-MT connects to a VPLMN, and the WAB-gNB remains connected to the HPLMN.
Proposal 5: Down-prioritize the roaming scenario where both the WAB-MT and the WAB-gNB connect to a VPLMN.
The pCR
Proposal 6: Agree the pCR for TR 38.799 in the Annex.

Annex: pCR for TR 38.799

-------------------------------------------Start of changes-------------------------------------------
X	Wireless Access and Backhaul (WAB)
X.1	General
The following terminology is used:
· WAB-gNB: The gNB part of the WAB-node.
· WAB-MT: The MT part of the WAB-node.
· BH-gNB: The gNB serving the WAB-MT.
· BH-AMF: The AMF serving the WAB-MT.
· BH-5GC: The 5GC serving the WAB-MT.
· WAB-5GC: The 5GC serving the WAB-gNB.
· WAB-AMF: The AMF serving the WAB-gNB and the UEs.
The study is based on the following requirements:
· The WAB-node includes a gNB component (WAB-gNB) and an MT component (WAB-MT).
· The WAB-gNB is based on the gNB functionality specified in TS 38.300 [x] and TS 38.401 [y]. 
· The CU-DU split of the WAB-gNB is not considered in this study.
· The WAB-MT supports at least a subset of UE functionalities.
· The NR Uu is used for the radio link between WAB-gNB and the served UEs. 
· The NR Uu radio link between the WAB-gNB and the served UEs does not use NTN.
· The traffic of the OAM, NG and Xn connections of the WAB-gNB is transported via wireless backhaul.
· The study focuses on NR-Uu backhaul.
· In-band scenario for access and backhaul is not precluded to be studied.
· The study precludes the scenario where the access and the backhaul are in-band while the backhaul uses NTN.
· The study focuses on the use of WAB-MT´s PDU session via NR Uu as backhaul of WAB-gNB. Other options for the backhaul (including non-3GPP radio technology) are not precluded but are not a part of the study.
· A WAB-gNB cannot serve WAB-MT(s).
· The study includes a scenario where the WAB-gNB and the WAB-MT connect to the same PLMN or to different PLMNs.
· The WAB-MT may connect to a public PLMN or an SNPN.
· The WAB-gNB may connect to a public PLMN or an SNPN. Legacy UEs can connect to the WAB-gNB. There are no WAB-specific enhancements for UEs that connect to the WAB-gNB.

X.2	WAB Architecture
Figure X.Y2-1 shows an example of WAB architecture for 5GS when the WAB-gNB’s NG traffic is transported via PDU session backhaul.




[bookmark: _CRFigureD_31]
Figure X.Y2-1: The WAB architecture example for 5GS when the WAB-gNB traffic is transported via PDU session backhaul	Comment by Ericsson User: Updated node names according to Proposal 1 and changed the font in the legend

Figure X.Y2-2 shows an example of WAB architecture for 5GS when the WAB-gNB’s NG traffic is transported via non-3GPP backhaul:





Figure X.Y2-2: The WAB architecture example for 5GS when the WAB-gNB traffic is transported via non-3GPP backhaul	Comment by Ericsson User: Updated node names according to Proposal 1 and changed the font in the legend

Figure X.Y2-3 shows protocol stack examples of Control plane and User plane transport for a UE connected to the network via a WAB-node.





Figure X.Y2-3: Protocol stack examples of Control plane and User plane transport for UEs connected via WAB-node
X.3	WAB mobility scenarios
Both intra-PLMN and inter-PLMN scenarios are supported.
In intra-PLMN scenarios, the WAB-MT and the WAB-gNB can connect to the same or different core network nodes, whereas:
· WAB-gNB can connect to the same AMF(s)/UPF(s) as it moves inside a PLMN.
· WAB-gNB can connect to different AMF(s)/UPF(s) as it moves inside a PLMN.
In inter-PLMN (i.e., roaming) the WAB-MT can connect to a VPLMN, while the WAB-gNB remains connected to the HPLMN.

-------------------------------------------End of changes-------------------------------------------
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