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1 Discussion
This pCR proposes a solution to KI#3 in TR 23.700-05, regarding how to optimize the handling of the Mobile Base Station Relay (MBSR) mobility.
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update 23.700-85 as follows
FIRST CHANGE
[bookmark: _Toc97151693][bookmark: _Toc100700471][bookmark: _Hlk102632098][bookmark: _Hlk92710421]6.0	Mapping of solutions to key issues
[bookmark: MCCQCTEMPBM_00000028]Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of solutions to key issues
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NEXT CHANGE (2) ALL text is new


6.X	Solution #X: IAB optimization for Mobile Base Station Relays support
[bookmark: _Toc500949099][bookmark: _Toc97269611]6.x.1 Introduction
This solution addresses KI#3 in that it proposes to mitigate the effect of IAB Donor change by introducing a mobile CU (m-CU) that acts as CU for Mobile Base Station Relays (MBSRs).

6.X.2	Functional Description
The mobility of a Mobile Base Station Relay (MBSR) over a wide area faces the challenge that when it changes IAB Donor, the PDCP and RRC connection of the UEs that it serves is impacted, so the UEs even if stationary inside the vehicle experience potentially nontrivial amount of signalling due to mobility in idle mode (due to need to adapt the TA values to the new gNB assigned values, change PDCP termination and security for user plane) and connected mode. See figure 6.x.2-1

Figure 6.x.2-1: Mobility among donor IAB nodes: CU changes
The root cause of this mobility related signalling could be mitigated if MBSR, or more precisely DU of the MBSR, is served by a CU that is covering a much wider area. In short, it could be advantageous to offer the homing of MBSR to a dedicated mobile control unit (which can be e.g. called “m-CU”) that would control the UEs connected to the MBSR. This would enable the MBSR to move across a much wider RAN coverage area without changing the m-CU. Hence, mobility of the MBSR between IAB Donors could be hidden from the UEs connected to the MBSR as long as the controller remains in the same m-CU like in figure 6.x.2-2.

Figure 6.x.2-2: mobility with m-CU: CU is stable
The analogy of the partial migration supported in rel-17 whereby a IAB-DU can be homed to a previous IAB Donor CU and the proposed m-CU based solution is shown in Fig. 6.x.1-3. The m-CU corresponds to the CU of the IAB Donor gNB on the left having Xn connection to the Donor gNB. According the R18 VMR assumption, the intermediate IAB-node is not existing as the MBSR operation is limited to single-hop topology. Hence, the lower IAB-node corresponds to MBSR, an intermediate IAB node could exist as long as it is not a MBSR.


Figure 6.x.2-3: relationship between architecture for partial migration and m-CU
R17 IAB specifications provide suitable basis for such solution without the need for major enhancements to existing procedures and signalling. This is possible due to the distributed nature of the RAN architecture. Referring to the architecture in figure 6.x.2-3, the m-CU corresponds to the source IAB-Donor CU maintaining F1 to the migrating IAB-node  DU while the IAB-UE is handed over to the target topology.
During MBSR mobility between Donor nodes, IAB-UE part of the MBSR applies normal handover procedure the same way as in R17 IAB migration. F1 between MBSR and m-CU is maintained during the mobility by moving the transport of the F1 from the source to the target Donor.
RAN WGs may elaborate the degree of required IAB capabilities in RAN (Donor) nodes and functional split between donor and m-CU considering the single-hop assumption.

[bookmark: _Toc500949101][bookmark: _Toc97269612]6.X.3	Procedures
There are various options on how this can be supported. RAN groups have eventually to take the lead on specifying the details when they start working on this. 
Possible options can imply that when the MBSR is integrated, the AMF validates and authorizes the MBSR to be served by the m-CU based on the MBSR's IAB-UE subscription information. The F1 between the MSBR and the m-CU can be routed via the IAB Donor to m-CU e.g. in a similar manner as in NR-DC or TNL routing in inter-donor partial migration specified for Rel.17 IAB. UE control and bearer termination will be at the m-CU eliminating UE handovers when the BH link/Donor is changed due to the MBSR mobility.
Editor's Note: The detailed procedures need to be discussed with RAN3.
Fig. 6.x.3-1 shows an example for the MBSR integration procedure. Alternative procedures may exist. The sub-procedures use either standard signalling or enhanced procedures for the interaction between RAN and m-CU (subject for RAN WGs to specify).


Figure 6.x.3-1: MBSR integration and mobility procedure
MBSR integration:
1. 	IAB-UE of the MBSR establishes the connection via the selected RAN node (Donor). At this stage IAB-UE in MBSR behaves like a normal UE, the same way as in R16/17 IAB, and registers with a serving network AMF (identified as AMF-mbsr). The IAB-UE may indicate to be a mobile IAB-node (MBSR) in the connection setup (msg5) and/or NAS Registration message to trigger this behaviour in this message flow, and the AMF confirms the IAB-UE is authorized to act as MBSR by checking the subscription information and local policy.
2.	F1 is setup between the m-CU and MBSR IAB-DU in coordination with the Donor. The BH connection, established between IAB-UE and the Donor, carries F1 between IAB-DU and m-CU. For the F1 the Donor and m-CU configure the transport (TNL) connection between Donor-DU and m-CU. TNL configuration can be similar to NR-DC or TNL configuration for inter-donor partial migration specified in Rel.17 IAB inter-donor topology adaptation.
3.	DU operation and cell(s) are configured with F1AP over established F1 using standard procedures. IAB-DU cells are activated for UEs to camp or connect to.
4.	UE can establish connection via the cells served by MBSR. IAB-DU and m-CU pair form the serving gNB for the UEs. Standard procedures are used without UE impacts. the UE can register with an AMF that in general needs not be the same as the AMF-mbsr, and we identify it as AMF-UE
MBSR mobility:
5.	the MBSR moves towards the IAB Donor 2 coverage.
6.	the IAB UE of the MBSR sends measurements report to IAB Donor-1 based on the measurement and reporting configuration.
7.	Triggered by the measurement report, source IAB Donor (Donor-1) initiates HO preparation with the target IAB Donor (Donor-2) which indicates the IP address the MBSR will need to use in the target IAB Donor 2 to continue the F1 connectivity. Figure 6.x.3-1 refers (for illustration only) to Xn mobility, but NG mobility support is not excluded.
8.	Normal HO execution procedure is performed. IAB Donor-2 creates HO command and sends it to IAB Donor-1. RRC reconfiguration is sent to IAB UE by IAB Donor-1 to UE (including the IP address to be used for F1) followed by IAB-UE access and sending HO Complete message to the target cell to complete the procedure.
9.	F1 with the m-CU can be continued via the new IAB Donor 2, thus allowing to maintain the original cells served by MBSR.
NOTE: This example is for the case where the m-CU remains the same (which we assume to be the relevant case in most cases covered by this solution). IAB full migration/mobility (including DU migration/mobility) is required when m-CU is changed (new F1 to be set up); this is an objective of the RAN Rel.18 WI.
10.	UEs served by the MBSR continue being served without the need to know about the MBSR mobility. No UE HOs are needed.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc97269613]6.X.4	Impacts on services, entities and interfaces
The solution has the following impacts:
UE: none
MBSR: It should be identifiable as a MBSR so it can be homed to the m-CU
IAB donor: Provides access link to IAB-UE of the MBSR for wireless backhaul (for F1 to MBSR) and maintains it during the MBSR mobility (HO procedure). Interaction with m-CU to configure the transport for the F1 between m-CU and MBSR. 
AMF: Authorize the IAB node is mobile IAB node and can be served in the country.
m-CU: new function: it acts as CU for the MBSR's IAB-DU.
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