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1. Discussion
This contribution proposes the evaluation for the candidate solutions mapping for KI#1 to KI#5 captured in the TR 23.700-05 V0.3.0. 
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: _Toc97151699][bookmark: _Toc100980713][bookmark: _Toc104058531]7	Evaluation
Editor's note:	This clause provides the evaluations of the solutions of clause 6.
7.A1 Evaluation for KI#1
High level aspects of the solutions for KI#1:
· Solution#1 uses the OAM to configure the operation of mobile base station relay (MBSR) via either backhaul IP layer by implementation or PDU session. The 5GC is responsible for the access control and mobility of IAB-UE based on subscription data. Solution#1 also applies to roaming. No additional enhancement is required in 5GC.
· Solution#2 uses the PCF to generate Vehicle Mounted Relay Policy (VMRP) to govern the operation of MBSR. However, the solution does not specify how the MBSR enforces its operation based on the VMRP, such as how to determine the geographic areas where IAB-UE is located and how to determine the speed at which the VMR is operating. In addition, after providing the VMRP to the IAB-UE, how 5GC verifies whether the operation of MBSR complies with the VMRP is not addressed. Therefore, Solution#2 is not a complete solution. This solution also allows a third party to control the MBSR via the interaction between VMR Application Server and IAB-UE, in which the MBSR is treated as UE type relay instead of a network function.
· Solution#10 is similar as the Solution#1 in the sense that the OAM configures the operation of MBSR. The difference is in Solution#10 the IAB-UE obtains the OAM server address and the security information required to access the OAM from the 5GC during the registration. However, the solution does not specify how the 5GC determines the OAM server address and the security information. In addition, the security aspects need SA3 evaluation.
7.A2 Evaluation for KI#2
From all 4 solutions proposed for KI#2, two categories are identified for supporting UE mobility as described below.
· Category#1: UEs connecting to/disconnecting from mobile IAB due to UE mobility.
· Solution#3 reuses the existing procedures to address different scenarios of per UE mobility, such as Inter-gNB-DU Mobility, Xn/N2 based handover. There is no impacts identified in this solution. 
· Solution#4 and solution#5 assume that the MBSR broadcasts different TAIs when it connects with different donor gNBs. The UE in the vehicle will not initiate Mobility Registration Update caused by TA change outside the RA. There are some restrictions on the applicable scenario, because the TACs allowed to be broadcasted by MBSR are preconfigured, which requires the mobility of MBSR is known by 5GS in advance. Solution#4 and solution#5 use Link ID to maintain the association between the UE, UE-AMF, MBSR (i.e. IAB node) and IAB-AMF once the UE registers to the 5GC via MBSR. Therefore, frequent interactions between UE-AMF and IAB-AMF are introduced into 5GC to maintain the binding of Link ID. In addition, the donor gNB is required to be aware of Link ID and 5G-GUTI of IAB-UE and the Service Request is enhanced to support AMF relocation. Overall, solution#4 and solution#5 bring too many impacts on the RAN/CN and require too much work to enhance the existing mobility management procedures.
· Category#2: UEs connecting to/disconnecting from mobile IAB due to the service time of MBSR.
· Solution#11 extends the SIB message to include the service time of MBSR in order to influence the cell reselection and handover. This solution does not explain how the service time received from NAS layer is broadcasted by the MBSR. The feasibility to extend SIB message should be discussed in the RAN WGs instead of SA2 WG.
7.A3 Evaluation for KI#3
High level aspects of the solutions for KI#3:
· Solution#4 and solution#5 assume that the MBSR broadcasts different TAIs when it connects with different donor gNBs. The UE in the vehicle will not initiate Mobility Registration Update caused by TA change outside the RA. There are some restrictions on the applicable scenario, because the TACs allowed to be broadcasted by MBSR are preconfigured, which requires the mobility of MBSR is known by 5GS in advance. Solution#4 and solution#5 use Link ID to maintain the association between the UE, UE-AMF, MBSR (i.e. IAB node) and IAB-AMF once the UE registers to the 5GC via MBSR. Therefore, frequent interactions between UE-AMF and IAB-AMF are introduced into 5GC to maintain the binding of Link ID. In addition, the donor gNB is required to be aware of Link ID and 5G-GUTI of IAB-UE and the Service Request is enhanced to support AMF relocation. Overall, solution#4 and solution#5 bring too many impacts on the RAN/CN and require too much work to enhance the existing mobility management procedures.
· Solution#12 enhances the existing Xn and N2 handover procedures to support group UE mobility. Overall, the principle of this solution is to aggregate the information of group UEs in a single message to support bulk handling in 5GC. When group UEs are accessing the same IAB-node, the commonality is that group UEs share the same user location, however PDU session context, UE Radio Capability and UE Security Capabilities are per UE level. It is not realistic to select the same NFs (e.g. AMF, SMF and UPF) in 5GC for the group UEs connecting to the same IAB-node. Further, the benefits of group UE mobility are not clear. 
· Solution#13 uses a dedicated function called as m-CU to maintain the F1 between m-CU and IAB-DU during MBSR mobility. Even though in this solution UE is served by the MBSR without knowing the IAB donor change, the open issue regarding whether the cell information (e.g. TAC) broadcasted by the MBSR changes is not clear. The feasibility to support IAB mobility based on the Rel-17 IAB partial migration should be discussed in the RAN WGs. In addition, R18 NR_mobile_IAB in RAN WGs only focuses on full migration (RP-213601).
7.A4 Evaluation for KI#4
High level aspects of the solutions for KI#4:
· Solution#6 allows the roaming of MBSR and provides means by which the IAB-UE is configured with PLMN ID list, geographic areas and OAM server FQDN. The roaming operation of IAB-UE is authorized by the 5GC based on the Access and Mobility Subscription data. The feasibility to support the roaming of IAB-DU using IAB node integration and inter-IAB-donor gNB mobility procedure needs RAN WGs evaluation.
· Solution#10 reconfigures the PLMN ID in which the MBSR to be allowed operate as a IAB node in this PLMN and allows the IAB-UE to obtain the OAM server address and the security information required to access the OAM from the 5GC during the registration. However, the solution does not specify how the 5GC determines the OAM server address and the security information. In addition, the security aspects need SA3 evaluation.
7.A5 Evaluation for KI#5
From all 4 solutions proposed for KI#5, two categories are identified for supporting location services for UEs accessing via a MBSRas described below.
· Category#1: Performing additional positioning procedure for IAB-UE.
· Category#2: Transferring the location information of IAB-UE along with the signalling for UE positioning.  
High level aspects of the solutions for KI#5 is illustrated in Table 7.A5-1.
Table 7.A5-1: High level aspects of the solutions
	Category
	Solution 
	UE
	IAB node
	RAN node
	CN

	


Category#1
	Solution #7
	/
	/
	The RAN sends the Cell ID of IAB and 5G-GUTI of IAB-UE to LMF.
	The LMF triggers additional positioning procedure for IAB-UE.

	
	Solution #8
	/
	During DL positioning, IAB-node reports GPSI to RAN
	During DL positioning, the RAN receives GPSI of IAB node.
	The LMF acts as LCS Client and triggers additional positioning procedure for IAB-UE.

	
	Solution #14
	/
	The IAB-node reports the serving Cell ID to the core network
	/
	The UE-AMF provides the ID of IAB-UE that UE is connecting to the LMF. The LMF triggers additional positioning procedure for IAB-UE.

	


Category#2
	Solution #8
	/
	During UL positioning, the IAB node sends the location information of IAB node in F1AP.
	During UL positioning, the RAN sends the location information of the IAB node in F1AP.
	The LMF receives the location information of the IAB node during UL positioning.

	
	Solution #15
	UE reports a time of measurement of DL PRS to the LMF
	The IAB node reports the location information and velocity in the UL SRS measurement report.
	The RAN sends the location information and speed of the IAB node in F1AP.
	The LMF requests the location information of IAB node based on the measurement time during the DL positioning. 
The LMF receives the location information and velocity of the IAB node during the UL positioning.



Based on the Table 7.A5-1, the comparison among those solutions can be derived as following:
· For Category#1, the commonality is how the LMF identities the IAB-UE that UE is connecting. Solution #7 and Solution #8 allows the RAN node to send the IAB-UE ID (i.e. 5G-GUTI or GPSI) to the LMF. The problematic aspect is that it may cause potential security issues to make the RAN node be aware of the 5G-GUTI or GPSI, which needs SA3 evaluation. Solution #14 requires no enhancement in the RAN and provides means by which the association between Cell ID and IAB-UE ID is maintained in the 5GC. The LMF obtains the IAB-UE ID from other NFs directly. In addition, Solution #8 is only applicable for DL positioning while Solution #7 and Solution #14 have no limitation on the positioning method.
· For Category#2, the commonality is how to provide the location information of IAB-UE along with the signaling for UE positioning. Solution #8 assumes the MBSR initiates the 5GC-MO-LR procedure to get its location during UL positioning and the RAN node provides the NRPPa message including MBSR location to LMF. Solution #8 introduces additional latency of positioning. Solution #15 is similar with solution #8, the difference is the time of measurement of IAB-UE location and velocity is reported to the LMF during UL positioning. In addition, the solution #8 has some impacts on the DL positioning which requires the UE to include the time of measurement to the LMF in order to request the location information of IAB node based on the measurement time.
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