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Abstract of the contribution: This contribution proposes a solution to support service continuity when served by mobile base station relays.   
1	Proposal
It is proposed to agree the following changes to TR 23.700-05
FIRST CHANGE
[bookmark: _heading=h.gjdgxs]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non-specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System architecture for the 5G System (5GS); Stage 2".
[3]	3GPP TS 22.261: "Service requirements for the 5G system; Stage 1".
[4]	3GPP TS 23.502: "Procedures for the 5G System (5GS); Stage 2".
[5]	3GPP TS 38.401: "NG-RAN; Architecture description".

[bookmark: _heading=h.30j0zll] 3         Definitions of terms and abbreviations
[bookmark: _heading=h.1e6lnikoy22c]3.1         Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. 
[bookmark: _Hlk102747930]IAB-donor: It comprises a standard gNB-CU with an additional N6 interface to facilitate connectivity with a UPF. It supports all standard gNB-CU interfaces like F1 towards gNB-DU, Xn towards other gNBs and NG interfaces towards the core network.
[bookmark: _heading=h.71761dc7a8yh]NEXT CHANGE
6.0	Mapping of solutions to key issues
Editor's note:	This clause describes the mapping between solutions and key issues.
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[bookmark: _heading=h.1fob9te]NEXT CHANGE
6.X	Solution #X: Efficient mobility and service continuity when served by mobile base station relay
6.X.1	General
This solution addresses Key Issue#3 as defined in clause 5.3.
[bookmark: _Hlk102735347]6.X.2	Functional description
6.X.2.1	Solution Summary
The key points of the proposed solution are discussed below:
1. As shown in figure 6.X.2-1, the Mobile Base Station Relay (MBSR) comprises a gNB-DU and an IAB-MT. While MBSR's gNB-DU provides connectivity to UEs over the access link (Uu interface), its (MBSR's) IAB-MT connects as a UE to other gNBs over the Uu interface. The radio link between the IAB-MT and the gNB, it is connected to, acts as the backhaul link for UEs connecting to the MBSR’s gNB-DU over the access link.
2. MBSR is deployed in the radio access network and is an access network function. IAB-donor is also an access network function by virtue of having a gNB-CU functionality to support gNB-DUs of MBSRs. IAB-donor supports all standard gNB-CU interfaces, namely F1 (to gNB-DU), Xn (to other gNBs), and N2/N3 interfaces (to Core Network (CN) Control Plane (CP) and User Plane (UP)). The IAB-donor itself does not have support for any radio interface, i.e., it is devoid of the IAB-DU functionality. At the same time, IAB-donor is a data network function also by virtue of it connecting to a UPF over N6 interface.
3. The PDU Connectivity service is utilized to connect the MBSR with the corresponding IAB-donor, i.e., to support the F1 interface between the gNB-DU of the MBSR and the gNB-CU of the IAB-donor.
4. As shown in figure 6.X.2-2, MBSR's IAB-MT establishes radio (RRC) connectivity with a nearby gNB in the network. MBSR's IAB-MT further registers itself with the 5GC and requests the 5GC for the establishment of one or more "IP (v4/v6) type" PDU Sessions to connect to its IAB-donor. The PDU Session to support PDU (IP) Connectivity between the MBSR (IAB-MT) and the IAB-donor (gNB-CU) is established through the gNB and the UPF1 by the 5GC. MBSR's gNB-DU establishes an F1 interface with the IAB-donor's gNB-CU via these PDU Sessions.
[image: ]
Figure 6.X.2-1. Proposed MBSR solution

5. Once the F1 interface between the gNB-DU (MBSR) and gNB-CU (IAB-donor) is established, they work in conjunction to provide the complete gNB functionality to UEs connecting to the MBSR over its radio (Uu) interface.
6. Control plane signalling and user plane data of such UEs (connected to MBSR) are transported via the F1-C/F1-U interfaces between the gNB-DU of the MBSR and the gNB-CU of the IAB-donor. This F1-C/F1-U traffic is encapsulated within one or more PDU Sessions between the MBSR and IAB-donor (as described in point 3). The IAB-donor acts as the gNB-CU for such UEs and exchanges UE's control plane signalling with the AMF over the N2 interface and user plane data with the UPF over the N3 interface.
7. MBSR does not move with respect to its IAB-donor even when it is mobile, i.e., it is always connected to the same IAB-donor. This simplifies all handover scenarios as described in the following subsections.
[image: ]
Figure 6.X.2-2. Proposed MBSR solution with network functions and interfaces
               

Scenario A (Mobility within the same IAB-donor gNB) Functional Description:

0. Figure 6.X.2-3 shows the working of the proposed solution for MBSR mobility within the same IAB-donor gNB. 
1. Multiple UEs within the vehicle are connected to MBSR, which in turn is connected to gNB1 as a UE.

[image: ]
[bookmark: _Hlk102746765]Figure 6.X.2-3. Working of the proposed solution for MBSR. Multiple UEs in the vehicle are connected to MBSR and are moving with the vehicle.

2. For all these UEs within the MBSR vehicle, IAB-donor provides the gNB-CU functionality. Both the signalling and the data of a UE are sent by the MBSR over the F1 interface to IAB-donor (gNB-CU). The F1 traffic is encapsulated within the PDU (IP) connectivity service (PDU Session) established between MBSR's IAB-MT and the IAB-donor.
3. As mentioned earlier, initially IAB-MT of MBSR is connected to gNB1 over the radio (Uu) interface and its PDU session(s) to IAB-donor are established via gNB1 and the UPF1.
4. When the MBSR moves and gets closer to gNB2, it is handed over to gNB2 by gNB1. This is similar to a conventional UE handover between gNB1 and gNB2 [Reference: Clause 4.9.1.2.2 of TS 23.502], considering the IAB-MT function of MBSR as a UE.
5. After the handover of the MBSR (IAB-MT) is complete, the corresponding IAB-MT’s PDU (IP) connectivity service is re-established via gNB2 & UPF1 in order to reach IAB-donor. As the IAB-donor is placed beyond the UPF, MBSR’s mobility does not impact its PDU (IP) connectivity with the IAB-donor and MBSR always remains connected to the same IAB-donor for support of gNB-CU functionality.
6. When the UEs within the MBSR vehicle move along with it, it essentially is a no mobility scenario for the UEs as they (UEs) remain connected to the same gNB-DU (MBSR) and the same gNB-CU (IAB-donor) despite the mobility of the MBSR. Therefore, there is no additional handover signalling for these UEs.
7. In the figure 6.X.2-3, it is shown that the UEs within the MBSR can have PDU sessions established with the DN via UPF2. Depending on the DNN that a UE wants to connect to, PDU sessions for the UEs can also be established through other UPFs (even including UPF1) via the MBSR's gNB-DU and gNB-CU of the IAB-donor. Additional UPFs have not been shown in the figure 6.X.2-3 for the sake of simplicity.


Scenario B (Mobility between different IAB-donor gNBs) Functional Description:

1. In the proposed solution, the scenario of mobility of MBSR between different IAB-donor gNBs doesn’t occur. 
2. Since IAB-donor (gNB-CU) nodes are placed beyond the UPF with IP connectivity between MBSR and IAB-donor facilitated by the 5G network (via PDU Sessions), they (IAB-donors) are always reachable by an MBSR in the access network. Once the MBSR to IAB-donor F1 interface is established, the IAB-donor for that particular MBSR does not change even though the MBSR itself may be moving through the 5G network.

6.X.3	Signalling flows
6.X.3.1	Signalling flow of MBSR integration with IAB-donor (Scenario A & B)
This signalling flow details initial path establishment and F1 setup procedure between MBSR and IAB-donor.
[bookmark: _heading=h.3znysh7][image: ]
Figure 6.X.3.1-1: Signalling flow of MBSR integration with IAB-donor 
1. As step 1, MBSR’s IAB-MT setup procedure via gNB gets executed. It is similar to that of IAB-MT setup procedure (Phase 1) detailed in ‘Standalone IAB integration’ - clause 8.12.1 of TS 38.401. The clause 8.12.1 of TS 38.401 also refers to the procedure detailed in ‘UE Initial Access’ procedure - clause 8.1 of TS 38.401 to indicate that UE initial access procedure is used for IAB-MT setup.
2. As step 2, the establishment of one or more PDU sessions for IAB-MT (which is a UE from the gNB perspective) takes places, as detailed in ‘UE Requested PDU Session Establishment’ procedure - clause 4.3.2.2 of TS 23.502. These are to be used by MBSR to connect to IAB-donor via 5G network
Note: Through these PDU session(s), PDU (IP) connectivity is established between MBSR and IAB-donor via gNB and UPF1.
3. As step 3, establishment of F1 interface between MBSR and IAB-donor takes place, which is the same as the F1 setup procedure detailed in clause 8.5 of TS 38.401.
Note: Once the F1 interface between MBSR (gNB-DU) and IAB-donor (gNB-CU) is established, MBSR along with IAB-donor is ready to accept connections from UEs.

6.X.3.2	Signalling flow of MBSR mobility between gNBs (IAB-donor does not change) 
This signalling flow details the handover of MBSR from gNB1 to gNB2 which is similar to a typical UE handover scenario between two gNBs.
 [image: ]
Figure 6.X.3.2-1: Signalling flow of MBSR mobility between gNBs (IAB-donor does not change)
Note: MBSR moves from the coverage area of gNB1 to gNB2.
1. IAB-MT is handed over from gNB1 (source) to gNB2 (target); it is similar to a UE handover from one gNB to another. This procedure is detailed in clause 4.9.1.2.2 of TS 23.502 - ‘Xn based inter NG-RAN handover without User Plane function re-allocation’. 
Note: This MBSR handover will not have any impact on the PDU (IP) connectivity (PDU Session(s) established) between the MBSR and the IAB-donor. Post-handover, the PDU Session(s) (along with the encapsulated F1 link) between the MBSR and the IAB-donor will go through the target gNB2 in place of the source gNB1. However, there is no reallocation of UPF during the handover so UPF would continue to be in the path between MBSR and IAB-donor as earlier.

6.X.3.3	Signalling flow for UE connected to 5G network via MBSR during MBSR mobility
This clause details the signalling flow for a UE connected to 5G network via MBSR during MBSR mobility.
0. MBSR to IAB-donor integration call flow is detailed in figure 6.X.3.1-1: Signalling flow of MBSR integration with IAB-donor 
Note: A UE is inside the vehicle, mounted with MBSR. 
1. UE first connects to the vehicle’s MBSR and subsequently with IAB-donor using the procedure ‘Initial UE Access’ - clause 8.1 of TS 38.401. This procedure also establishes the UE signalling path with the core network (AMF).
2. After successful “Registration”, the UE establishes PDU session(s) with the core network using ‘UE Requested PDU Session Establishment’ procedure detailed in clause 4.3.2.2 of TS 23.502.
Note: Once the two procedures are completed, signalling and data exchange between the UE and the IAB-donor (gNB-CU) and 5G core takes place over the F1 interface between the MBSR (gNB-DU) and the IAB-donor (gNB-CU), which is in turn carried within the PDU Session(s) between MBSR (IAB-MT) and IAB-donor. MBSR may get handed over to gNB2 from gNB1 when the vehicle moves from coverage area of gNB1 to gNB2. The ‘Signalling flow of MBSR mobility between gNBs’ in the section 6.X.3.2 depicts this handover. 
Note: However, MBSR mobility is transparent to the UE. UE continues to be served by the same MBSR (gNB-DU) and the IAB-donor (gNB-CU) while the MBSR moves across the coverage areas of different gNBs.
[bookmark: _heading=h.tyjcwt][image: ]
Figure 6.X.3.3-1: Signalling flow of UE with MBSR (gNB-DU) and IAB-donor (gNB-CU)

6.X.4	Impacts on services, entities and interfaces
[bookmark: _Hlk102749303]The following impacts have been identified:
· UE
· There is no impact on UE’s connectivity to 5GC due to mobility of MBSR (from gNB1 to gNB2) as neither the gNB-DU (MBSR) nor the gNB-CU (IAB-donor) change. Hence UEs are always connected to the same gNB-DU + gNB-CU and are not mobile for 5GC, so there is no handover signalling for UEs.
·  gNB:
-	No impact
·  5G Core NFs:
-	MBSR identity is included in the IAB-MT’s ‘Initial NAS message’ to AMF as specified in clause 5.35.2 of TS 23.501.
· MBSR:
-	MBSR has support for the gNB-DU functionality along with complete UE stack for IAB-MT functionality.
-	Supports NR Uu interface for UE and backhaul connectivity.
· IAB-donor:
-	It comprises the standard gNB-CU functionality along with N6 interface support for connectivity to UPF.


END OF CHANGES
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