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Abstract: A new solution for KI#3, which assumes to configure a dedicated TAC for MBSR. And how to address the issues caused by UE mobility without Mobility Registration Update is proposed.  
1. Introduction
This contribution proposes a new solution for KI#3, in which the MBSR supports to serve UEs by broadcasting a dedicated TAI during mobility. 
2. Text Proposal
[bookmark: specNumber][bookmark: specVersion]It is proposed to capture the following changes into TR 23.700-05 V0.3.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc97151693][bookmark: _Toc100980646][bookmark: _Toc104058429]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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* * * * Second change * * * *(All new texts)
[bookmark: _Toc100980647][bookmark: _Toc104058430][bookmark: _Toc26520138][bookmark: _Toc26530876][bookmark: _Toc26530926][bookmark: _Toc26530975][bookmark: _Toc30685082][bookmark: _Toc31014357][bookmark: _Toc31109398][bookmark: _Toc31109468][bookmark: _Toc31109559][bookmark: _Toc43819872][bookmark: _Toc43882354][bookmark: _Toc49966751][bookmark: _Toc50390310][bookmark: _Toc50450148][bookmark: _Toc50450360][bookmark: _Toc50451582][bookmark: _Toc50451794][bookmark: _Toc50464474][bookmark: _Toc54378872][bookmark: _Toc54776462][bookmark: _Toc57373207][bookmark: _Toc73524089][bookmark: _Toc75324070]6.y	Solution #y: IAB-node mobility with dedicated TAC
[bookmark: _Toc100980648][bookmark: _Toc104058431]6.y.1	Introduction
The solution addresses the Key Issue#3 and provides methods for UE mobility in case of the TAC broadcasted by the MBSR is unchanged during mobility. 
[bookmark: _Toc100980649][bookmark: _Toc104058432]6.y.2	Functional Description
The solution is based on the support of existing IAB architecture as specified in TS 23.501 [2] with the following high-level description:
-	It is assumed that the OAM configures a dedicated TAC for the MBSR. The dedicated TAC is unique per MBSR and different from the TACs supported by the normal cells. 
-  During F1 setup procedure, the gNB-DU includes a mobile IAB indication in the F1 SETUP REQUEST message to the IAB-donor gNB and also provides the dedicated TAC as the cell configuration information. The IAB-donor gNB shall perform gNB Configuration Update towards 5GC to add the dedicated TAI into the Supported TA List of donor gNB. In addition, IAB-donor gNB indicates the 5GC that the dedicated TAI is MBSR specific. Similarly, when the MBSR releases the F1 connection with IAB-donor gNB, the IAB-donor gNB shall perform gNB Configuration Update towards 5GC to delete the dedicated TAI from the Supported TA List of donor gNB. In other words, the dedicated TAC of MBSR enables the 5GC to detect whether UE is accessing via MBSR. Meanwhile, the IAB-donor gNB connecting with the MBSR can be tracked using the Supported TA List of donor gNB. 
[image: ]
Figure 6.y.2-1: IAB-node mobility with dedicated TAC
-  When UE registers to the 5GC via the MBSR, the IAB-donor gNB selects a suitable AMF for UE. The UE-AMF knows that the UE is camping on the cell of MBSR based on the UE’s TAI in the N2 message. The UE-AMF allocates Registration Area for UE connected to the MBSR which only includes UE’s TAI (i.e the Registration Area includes a single TA). When UE disconnects from the MBSR and camps on a different cell of donor node, the UE initiates Mobility Registration Update upon changing to a new TA. The UEs in the vehicle connected to the MBSR will not initiate Mobility Registration Update during the mobility of MBSR. 
-  When the MBSR moves from the source IAB-donor gNB to the target IAB-donor gNB, the dedicated TAI of MBSR is supported at the target IAB-donor gNB. There are two cases as the following:
· Case#1: The target IAB-donor gNB has the N2 connection with the UE-AMF. In this option, the UE-AMF (i.e. AMF#1 in the Figure 6.y.2-2) can track the UE/MBSR location based on the Supported TA List of donor gNB via gNB Configuration Update procedure. The UE mobility management can be fulfilled within the same UE-AMF, such as the UE-AMF can decide whether to update UE configuration information such as Access and Mobility Management related parameters due to UE mobility. When the conditions to trigger paging are met, the UE-AMF sends the paging request message to the target IAB-donor gNB. 
[image: ]
Figure 6.y.2-2: Intra UE-AMF mobility
· Case#2: The target donor gNB has no N2 connection with the UE-AMF. In this option, the UE-AMF cannot track the dedicated TAI via gNB Configuration Update procedure due to the lack of N2 connection. In order to manage UE mobility and UE reachability, the 5GC needs some enhancements to trigger UE-AMF relocation (i.e. the UE-AMF changes from AMF#1 to the AMF#3 in the Figure 6.y.2-3). The details of UE-AMF relocation are described in the clause 6.y.3.2.
[image: ]
Figure 6.y.2-3: Inter UE-AMF mobility
[bookmark: _Toc100980650][bookmark: _Toc104058433]6.y.3	Procedures
6.y.3.1 	Procedure of intra UE-AMF mobility
5B. gNB Configuration Update (Addition of dedicated TAI)
MBSR
Donor gNB#1
Donor gNB#2
AMF#1(UE-AMF)
()
(UE-AMF)
AMF#2(IAB-AMF)
(IAB-AMF)
UE
4. The MBSR moves from Donor gNB#1 to Donor gNB#2 
1. The MBSR registers to the AMF#2 and performs F1 Setup with Donor gNB#1 
3.  The UE registers to the AMF#1 via MBSR 
2. gNB Configuration Update (Addition of dedicated TAI)
6B. gNB Configuration Update (Deletion of dedicated TAI)
9. Triggers of Paging
7. Decides that UE is located in the Donor gNB#2 
10. Paging
8. UE Configuration Update due to UE mobility 
11. UE Triggered Service Request
5A. F1 Setup with donor gNB#2 
6A. F1 Removal with Donor gNB#1 
10. Paging

Figure 6.y.3-1: Intra UE-AMF mobility
It is assumed that the AMFs (i.e. AMF#1 and AMF#2) connecting with donor gNB#1 are the same as the AMFs connecting with donor gNB#2.
1. The MBSR (i.e. IAB-UE) registers to the AMF#2 and receives the cell configuration from the OAM including the dedicated TAI. During the F1 Setup procedure, the gNB-DU includes mobile IAB indication in the F1 SETUP REQUEST message to the IAB-donor gNB#1 and also provides the dedicated TAI as the cell configuration information.
2. The IAB-donor gNB#1 initiates gNB Configuration Update procedure towards 5GC (i.e. AMF#1 and AMF#2) to add the dedicated TAI of the MBSR into the Supported TA List of donor. In addition, IAB-donor gNB#1 indicates the 5GC that the dedicated TAI is MBSR specific.
3. The MBSR starts to serve UEs by broadcasting the dedicated TAI. The UE camps on the cell of MBSR and registers to the UE-AMF, i.e. AMF#1. The AMF#1 knows that the UE is accessing via MBSR based on the UE’s TAI in the N2 message and allocates the Registration Area for the UE, which only includes the dedicated TAI of MBSR. 
4. The MBSR (i.e. IAB-UE) moves from the IAB-donor gNB#1 to the IAB-donor gNB#2. The UEs in CM-IDLE state served by the MBSR will not initiate Mobility Registration Update.
5. This step is the same as the step 2. The MBSR performs F1 Setup with the IAB-donor gNB#2 by providing mobile IAB indication and the dedicated TAI to the donor gNB#2. The donor gNB#2 initiates gNB Configuration Update procedure towards 5GC to add the dedicated TAC into the Supported TA List. In addition, IAB-donor gNB#2 indicates the 5GC that the dedicated TAI is MBSR specific.
6. The MBSR performs F1 Removal with IAB-donor gNB#1. The IAB-donor gNB#1 initiates gNB Configuration Update procedure towards 5GC to delete the dedicated TAI from the Supported TA List. In addition, the IAB-donor gNB#1 includes the IAB-donor gNB#2 ID to indicate 5GC that the IAB-donor gNB#2 supports the dedicated TAI. 
NOTE: 	It is assumed that the IAB-donor gNB#1 knows the IAB-donor gNB#2 information during the mobility of MBSR, such as based on the handover procedure of IAB-UE. 
7. The AMF#1 determines the UE is located in the IAB-donor gNB#2 based on the UE’s last TAI included in the UE context stored in the AMF#1 and decides to continue serving UE.
8. Optionally, due to UE mobility, the AMF#1 initiates UE Configuration Update to update some parameters such as Allowed NSSAI, LADN Information and Mobility Restrictions parameters.
9. The AMF#1 determines the conditions to trigger paging are met.
10. The AMF#1 sends the paging request message to the IAB-donor gNB#2 to trigger paging. 
11. The UE initiates the UE Triggered Service Request procedure.
6.y.3.2 	Procedure of inter UE-AMF mobility
MBSR
Donor gNB#1
Donor gNB#2
AMF#1
AMF#2
UE
4. The MBSR moves from Donor gNB#1 to Donor gNB#2 
1. The MBSR registers to the AMF#2 and performs F1 Setup with Donor gNB#1 
3. The UE registers to the AMF#1 via MBSR
8. UE context transfer
AMF#4
AMF#3
7. AMF selection
2. gNB Configuration Update (Addition of dedicated TAI)
5B. gNB Configuration Update (Addition of dedicated TAI)
6B. gNB Configuration Update (Deletion of dedicated TAI)
UDM
10. Registers in the UDM
SMF
9. Notify
11. UE Configuration Update
5A. F1 Setup with Donor gNB#2 
6A. F1 Removal with Donor gNB#1 

Figure 6.y.3-2: Inter AMF mobility
It is assumed that the AMFs (i.e. AMF#3 and AMF#4) connecting with donor gNB#2 are different from the AMFs connecting with donor gNB#1(i.e. AMF#1 and AMF#2). 
1-4. The step 1 to step 4 are same as the step 1 to step 4 in the Figure 6.y.3-1. 
5. The MBSR performs F1 Setup with the IAB-donor gNB#2 by providing mobile IAB indication and the dedicated TAI to the donor gNB#2. The donor gNB#2 initiates gNB Configuration Update procedure towards 5GC (i.e. AMF#3 and AMF#4) to add the dedicated TAI into the Supported TA List. In addition, IAB-donor gNB#2 indicates the 5GC that the dedicated TAI is MBSR specific.
6. This step is the same as the step 6 in the in the Figure 6.y.3-1. 
7. The AMF#1 determines the UE is located in the IAB-donor gNB#2 based on the UE’s last TAI included in the UE context stored in the AMF#1. However, there is no N2 connection between with AMF#1 and donor gNB#2 so that UE-AMF relocation is needed. 
8. [bookmark: _GoBack]The AMF#1 selects target AMF (e.g. AMF#3) via querying NRF using the IAB-donor gNB#2 ID. The AMF relocation is performed to transfer UE context. 
9. The target AMF notifies the other NFs such as SMF, of the target AMF information. 
10. The target AMF allocates new 5G-GUTI for UE and registers the Serving AMF ID in the UDM.
11. The target AMF initiates UE Configuration Update procedure to send the new 5G-GUTI and other Access and Mobility Management related parameters, if needed. 
[bookmark: _Toc100980651][bookmark: _Toc104058434]6.y.4	Impacts on services, entities, and interfaces
MBSR:
-	Supports to include the mobile IAB indication to the IAB-donor gNB during F1 setup procedure.
-	Supports to broadcast a dedicated TAI, which is not changed during the mobility of MBSR.
IAB-donor gNB:
-	Supports the determination of mobile IAB node during F1 setup procedure.
-	Supports to indicate the MBSR specific TAI to the 5GC during gNB Configuration Update procedure. 
AMF:
-	Supports to know the MBSR specific TAI during gNB Configuration Update procedure.
-	Supports to allocate a special Registration Area for UE, which only includes the dedicated TAI of MBSR.
-	Supports to trigger AMF relocation without Mobility Registration Update initiated by the UE. 

* * * * End of changes * * * *
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