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Abstract of the contribution: This contribution proposes a new solution for KI#3 in TR 23.700-05 to address the efficient mobility and service continuity when served by MBSR. 
1.
Discussion
In current TR 23.700-05v0.3.0, there are four solutions addressing KI#3 on efficient mobility and service continuity when served by MBSR, i.e. sol#4, #5, #12, and #13.
Among the solutions, sol#4 and #5 addressed mainly the IDLE mode UE’s mobility, by avoiding mobility registration from the UE when the MBSR changes donor gNB-CUs. The solution#5 also supports the MT based services by routing the UE paging message via the MBSR’s serving AMF. Both sol#4 and #5 requires the creation of linkage between UE AMF and the MBSR AMF.  
Sol#12 addresses specifically the CONNECTED mode mobility for UEs, by preparing the UE mobility together with the mobility of the MBSR. There is no specific enhancement for the IDLE mode mobility procedure.

Sol#13 introduced a new m-CU that would be dedicated to MBSR support, and it requires the MBSR to be associated with the m-CU when integrating to the network. However, the coverage area of the m-CU may not always match the path of the MBSR. Therefore, there are still possible scenarios that the MBSR needs to change a m-CU or to another CU. 
In the following sections, a new solution is introduced, which does not require creating any relationship between the AMF serving the MBSR and the AMF for the UEs connected via MBSR. The solution would also be able to work with sol#12 and sol#13. 
2.
Text proposal
It is proposed to agree the following changes to TR 23.700-05:
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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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6.X
Solution #X: Dedicated TAC based mobility optimization for UEs served by MBSR
6.X.1
General
This solution addresses KI#3 for UE mobility optimization when served by MBSR. It also covers the aspect of KI#2, when the UE camped on a MBSR or leaving an MBSR. 

In the normal IAB operation without optimization, the MBSR may be configured by the donor gNB-CU to use the TAC supported by the donor gNB-CU itself. Therefore, when the MBSR changes donor gNB-CU, it may be configured with a different TAC to announce. This may cause UEs served by the MBSR to perform mobility registration frequently, 

This solution aims to reduce the mobility registration for the UEs when they camp on an MBSR and move together with the MBSR. It is assumed that the MBSR is provided with a unique TAC and uses the same TAC throughout the entire service area with different donor gNB-CUs. Due to this reason, the UE will not perform mobility registration when camped on the same MBSR while moving. However, the UE may still perform non-mobility related registration, e.g. periodic registration update, as defined in TS 23.501 [2].

NOTE 1: The TAC used by the MBSR can be a standardized value, or a TAC value determined by the operators with a special indication of MBSR use. 

The NG-RAN, e.g. the donor gNB-CU, keeps track of the AMFs serving the UEs served by a particular MBSR. The NG-RAN passes this record as part of the MBSR context to the new donor gNB-CU when the MBSR performs migration due to mobility. This record for the MBSR also contains a unique ID allocated for the MBSR. The NG-RAN may make use of this MBSR-ID when updating the AMF. 

This solution optimizes the mobility procedure comparing to the baseline operation where the MBSR TAC changes with that of the donor gNB-CU’s. The UE does not need to perform mobility registration as long as the new donor gNB-CU can establish a connection with the AMF of the UE, thereafter called “AMF-UE”. When the selection of the AMF-UE ensures larger coverage area based on the MBSR indication, the solution can significantly reduce the amount of required mobility registrations. 

When this solution is used together with Sol#13 (clause 6.13), it can further reduce the amount of required mobility signalling for the UEs served by the MBSR.

6.X.2 Functional description
Figure 6.x.2-1 shows an example operation of the solution based on time sequence of 1 to 4. The UE1, MBSR, and AMF-UE 1 and AMF-UE 2 are the same entities at different time instances (1 to 4) in the figure. 
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Figure 6.X.2-1: Avoid mobility registration updates for UEs moving with the MBSR
This solution follows the below general principles:

-   The MBSR is configured to use a specific TAC reserved for MBSR use in the serving PLMN. The TAC is different from that used by the fixed cells and does not change even when the MBSR migrates to different a NG-RAN. 

-
When the MBSR registers to the serving PLMN, it may be provisioned with the TAC to use. The MBSR can inform the donor gNB-CU of the TAC via F1-AP signaling. Within the context for the MBSR, the donor gNB-CU allocates an MBSR-ID for the MBSR and stores the TAC.  

-
Related to KI#2, when a UE performs registration via the MBSR, the donor gNB-CU includes the TAC in the Supported TA List of NG SETUP REQUEST message, or the NG CONFIGURATION UPDATE message, as defined in TS 38.314 [aa] depending on whether a N2 reference point with the selected AMF-UE has already been established. The donor gNB-CU adds the AMF-UE ID (e.g. AMF Set ID and AMF Pointer) to the context of the MBSR. When other UEs perform registration and select the same AMF, this procedure can be skipped.      
-
In the INITIAL UE MESSAGE, the donor gNB-CU provides the MBSR indication (this may be different from the IAB node Indication) and the MBSR-ID to the AMF-UE. The AMF-UE stores the information and ensures that the TAC for MBSR is included in the TAI list sent to the UE. When selecting the AMF-UE, the gNB-CU takes the MBSR indication into account, so that the AMF-UE can serve a larger area. 
-
Related to KI#3, when the MBSR changes donor gNB-CU, it keeps announcing the same TAC. Therefore, the UEs will not perform mobility registrations. 

-
During the MBSR mobility, the MBSR context will be forwarded to the new donor gNB-CU, if full migration is performed. The old donor gNB-CU may perform NG CONFIGURATION UPDATE to remove the TAC from the AMFs, if no other MBSRs context using the same TAC exist on this donor gNB-CU. 

-
When the new donor gNB-CU receives the MBSR context in the HO preparation phase, it checks if the TAC for MBSR has already been reported to the AMF-UEs in the MBSR context. The donor gNB-CU may perform NG SETUP REQUEST or the NG CONFIGURATION UPDATE to inform the AMF-UEs of the TAC for MBSR, if needed.
-
If the new donor gNB-CU determines that it cannot establish the N2 reference point with the AMF-UEs, it  indicates that to the MBSR. The MBSR will then change the TAC to broadcast during the full migration phase. This triggers the UEs camped on the MBSR to perform mobility registration and a new AMF-UE to be selected. A new 5G-GUTI will be allocated to the UEs as the result of this procedure. 
-
When a MT service for a UE is required, the AMF-UE is triggered to send a paging message for the UE. The Paging message will be sent to the latest donor gNB-CU that has registered the TAC of the MBSR with the AMF-UE. Optionally, the Paging message can carry also the MBSR-ID, so that the donor gNB-CU receives this Paging messages only triggers over-the-air paging in the corresponding MBSR cell. 
NOTE 1: If no MBSR-ID is provided, the gNB-CU will trigger paging in all cells using this MBSR TAC.   
NOTE 2: If there are multiple MBSRs using the MBSR TAC in the same PLMN, the AMF may trigger paging towards all the MBSRs registered to it with the MBSR TAC, to support UE mobility between the MBSRs using the same TAC without registration. 
-
Related to KI#2, when a UE leaves the MBSR and connects/camps on a fixed cell, it is triggered to perform mobility registration, due to the different TAC used by the fixed cell. Existing procedures as defined in TS 23.502 [5] can be used. 

6.X.3 Procedures

The UE registration update uses the legacy procedure of clause 4.2 of TS 23.502 [5]. 
The IAB-donor updates the AMF with the list of supported TAs can use the existing NG Setup procedure of clause 8.7.1 or  NGAP RAN Configuration Update procedure of clause 8.7.2 of TS 38.413 [aa].
The MBSR reports its broadcast TAC(s) to the serving IAB-donor using the existing F1 Setup procedure of clause 8.2.3 of TS 38.473 [18]. 

The MBSR migration to a different IAB-donor via full migration procedure is to be defined by RAN WGs. The forwarding of MBSR context containing the AMF-UE ID lists between IAB-donors is to be defined by RAN WGs as part of the full migration and MBSR HO procedure.
6.X.4 Impacts on services, entities, and interfaces

AMF:

-
The AMF determines to which NG-RAN(s) it sends a paging request for a UE on a TAC based on the dynamic indications of TAC support/release by the different NG-RANs.

Donor gNB-CU:

-
The donor gNB-CU maintains a MBSR context with the TAC and a list containing all AMF-UEs with whom UEs conducted NAS signalling via the MBSR within a time frame of the periodic registration update time.

-
Forwarding of the MBSR context to the donor gNB-CU during the full migration process of the MBSR. 

-
Inform the MBSR of the result of establishing NG interface with the AMF-UEs in the MBSR context. 
MBSR:

-
Support the configuration of the TAC to be used for broadcast.
UE:

· None
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