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1	Introduction
In SA2’s LS [1], the following questions are asked by SA2.

-	For point#1 (regarding KI#1), SA2 will work to ensure that the MBSR is able to establish a secure and trusted connection with OAM server in a serving PLMN. SA2 would like to ask RAN3 to provide information on additional parameters for mobile IAB if RAN3 has identified any.  
-	For point#2 (regarding KI#3), SA2 has concluded the study from SA2 perspective (as in clause 8.3 of TR 23.700-05v1.2.0). Corresponding system impacts of supporting dynamic TAC or static TAC were documented in clause 6.16.4 and 6.17.4. SA2 will align the normative specification of the work item based on RAN 2/3 feedback.      
-	For point#4 (regarding KI#4), SA2 concluded based on the RAN3 response that the MBSR would only connect to the donor gNB of the serving PLMN using the Rel-16/17 procedures. However, SA2 would like to review this again when RAN3 completes the full migration design. 
-	For point#6 (regarding KI#5), based on the SA2 study, NRPPa triggered procedure for the LMF to obtain MBSR location information i.e., location and velocity at a specific scheduled time could be a good alternative to the GMLC based MT-LR solution. Additionally, SA2 would also like to allow the LMF to obtain the UE ID of the MBSR via NRPPa from the donor gNB. SA2 would like to ask RAN3 to consider supporting such solution within Rel-18 timeframe. 
-	For point#7 (regarding KI#6), SA2 would like to clarify that additional information besides existing ULI from donor-gNB (as defined in Rel-17) is needed, so that the 5GC can understand that the existing ULI cannot be used directly. This is crucial for the support of services that rely on the cell ID to infer the UE locations, e.g. emergency services. Therefore, SA2 would like to request RAN3 to either confirm the support of additional ULI for the UE serviced by an MBSR or provide an alternative solution.        
Additionally, SA2 would like to further inform that SA2 has reached conclusions for KI#7 in SA2 study related to control of UE access to MBSR using CAG function. See more detailed text in clause 8.7 of the latest TR 23.700-05v1.2.0.  
In this contribution, we’d like to discuss the RAN3’s impacts and further work based on the LS and the progress in TR 23.700-05[2].
2	Discussion
[bookmark: _Hlk109747344]2.1	For point#1 (regarding KI#1)
-	For point#1 (regarding KI#1), SA2 will work to ensure that the MBSR is able to establish a secure and trusted connection with OAM server in a serving PLMN. SA2 would like to ask RAN3 to provide information on additional parameters for mobile IAB if RAN3 has identified any. 
For secure and trusted connection with OAM server, as stated in [2], it’s in SA3 and SA5 scope. But if it’s for network control on a mobile IAB node, we believe that the operation related information provided as UE (i.e. IAB-MT) policy information or IAB authorized information (related to the solution 2 in TR 23.300-05-i00 [2]) would be very helpful for IAB-donor’s management, the IAB-donor can use the operation information of the IAB-node to manage and control the IAB-node’s migration and the mobility of UEs that served by the IAB-node. 
[bookmark: _Hlk127349919]The operation related information for mobile IAB’s operation can be e.g. Geographic restrictions, allowed PLMNs, allowed operation time and/or speed, e.g. if IAB-donor knows that the IAB-node will stop working in the near future or in some specific conditions, it will not perform DU migration and it can hand UE to other serving gNBs.
If RAN3 agree to introduce operation related information of mobile IAB-node, and the corresponding spec impacts depend on the solutions, we think two options can be further considered:
· Option 1, CN provides the operation related information as additional IAB authorization information over NGAP, along with IAB authorized IE on 38.413
· Option 2, CN provides the operation related information as additional UE policy information to IAB-MT via NAS, and IAB-MT provide the additional UE policy information to IAB-donor.
And below is the summary for K1#1:
	SA2’s KI
	SA2 conclusion related to RAN
	RAN3’s work

	Key Issue #1: Mobile base station relay configuration support in 5GC
	The MBSR IAB-UE configuration using the existing UE Policy mechanism (as defined in TS 23.503 [7]) or other existing mechanism (e.g. configuration of preferred or forbidden PLMNs) can be used together with the OAM based configuration.
NOTE 2:	Whether there is additional need of the UE policy information update can be further synched based on RAN WG feedback.

	If RAN3 agrees to introduce operation related information, RAN3 need to further discuss how to introduce the information and potential spec impact on NGAP or F1AP.



Observation 1, it would be very helpful if the operation related information (e.g. Geographic restrictions, allowed PLMNs, allowed operation time and/or speed) can be provided to IAB-donor for better UE mobility management.
[bookmark: _GoBack]Proposal 1, RAN3 answers to SA2 that operation related information can be provided as additional IAB authorization or UE policy information to IAB-donor-CU.
2.2	For point#2 (regarding KI#3)
-	For point#2 (regarding KI#3), SA2 has concluded the study from SA2 perspective (as in clause 8.3 of TR 23.700-05v1.2.0). Corresponding system impacts of supporting dynamic TAC or static TAC were documented in clause 6.16.4 and 6.17.4. SA2 will align the normative specification of the work item based on RAN 2/3 feedback.      
For point#2, RAN3 had the following agreement and will discuss whether enhancement is needed in this meeting. In our view, dynamic TAC can be performed without any RAN3 impact, and there will be no signalling issue (i.e. frequent or a large number of RAU) if the CN can properly assign RA to the UEs by being aware of UE’s access via mobile IAB-node. Anyway, this will be discussed in AI 13.2 and RAN3 can provide the answer and progress status to SA2 accordingly. 
RAN3 assumes that dynamic TAC solution should be supported. 
RAN3 to continue discussions on impacts (if any) of dynamic TAC solutions on RAN3 specs 
And below is the summary for K1#3:
	SA2’s KI
	SA2 conclusion related to RAN
	RAN3’s work

	Key Issue #3: Efficient mobility and service continuity when served by mobile base station relay
	The TAC broadcasted by the MBSR cell(s) is configured by the Donor gNB and whether this is the same as the one of the cell of the Donor gNB serving the MBSR, or not, will be based on alignment with RAN WGs and SA2 may align specifications if SA WG2 specifications impact is identified.
NOTE:	Normative work will be based on RAN decisions.
Each UE connected via the MBSR may have different serving AMFs e.g., due to slicing and individual PDU sessions/QoS service flows configured. UE context handling and path switching would be handled per each individual UE.
No normative work for Group mobility of the UEs served by the MBSR. Alignment of specifications may be done only if RAN WGs decide to support this.

	Dynamic TAC: no spec impact, RAU can be avoided by proper RA setting.

UE mobility enhancement: RAN3 can take SA2’s conclusion into account when discussing the mobility enhancement in RAN3





Observation 2, RAN3 agreed to support dynamic TAC.
Proposal 2, RAN3 answers to SA2 that RAN3 agree to support dynamic TAC and the potential impacts (if any) can be updated according to the discussion.
2.3	For point#4 (regarding KI#4)
-	For point#4 (regarding KI#4), SA2 concluded based on the RAN3 response that the MBSR would only connect to the donor gNB of the serving PLMN using the Rel-16/17 procedures. However, SA2 would like to review this again when RAN3 completes the full migration design.
It is observed that the conclusion of KI#4 has relation to KI#1, as we discussed in 2.1, we think RAN3 can further discuss whether the operation related information of mobile IAB is needed.
Below is the summary for K1#4:
	SA2’s KI
	SA2 conclusion related to RAN
	RAN3’s work

	Key Issue #4: Support of roaming of mobile base station relays
	AMF provided MBSR authorized indication to NG-RAN during UE Context setup/modification procedure based on MBSR subscription data.
NOTE 1:	Whether existing IAB-Operation allowed indication and IAB authorized indication can be reused for MBSR will be determined in normative phase.
If the MBSR (IAB-UE) performs initial registration with the PLMN, the AMF accepts it based on MBSR subscription information, and provides MBSR authorization indication to donor-gNB. The MBSR establishes the connection to OAM using the configuration information for MBSR operation.
NOTE 3:	How the MBSR obtains configuration information for MBSR operation is part of KI#1.
	One point may have RAN3 impact, which is related to KI#1
















Observation 3, one point about additional configuration in KI#4 has relation to KI#1, others have no RAN3 impact.
Proposal 3, RAN3 answers to SA2 that RAN3 acknowledge SA2’s conclusion and will notify SA2 if full migration specification work completes.
2.4	For point#6 (regarding KI#5)
-	For point#6 (regarding KI#5), based on the SA2 study, NRPPa triggered procedure for the LMF to obtain MBSR location information i.e., location and velocity at a specific scheduled time could be a good alternative to the GMLC based MT-LR solution. Additionally, SA2 would also like to allow the LMF to obtain the UE ID of the MBSR via NRPPa from the donor gNB. SA2 would like to ask RAN3 to consider supporting such solution within Rel-18 timeframe.
For KI#5, SA2 decide to enhance NRPPa to support the location service of UE who access via mobile IAB. According to SA2’s conclusion, i.e. “The AMF serving the UE provides the cell-ID of the cell that the Target UE is connected to the LMF in the location request (legacy behaviour) and indicates if possible that the cell-ID belongs to a MBSR. The AMF serving UE also provides LMF with the IAB-UE ID of the MBSR so that the LMF initiates the positioning procedure for MBSR. The AMF serving UE obtains the IAB-UE ID of the MBSR”, we think IAB-donor-CU of the IAB-DU needs to provide the mapping relation between the cell identify and IAB-UE ID to the AMF serving the UE, RAN3 needs to further discuss how to realize it considering different scenarios of migration.
Regarding the IAB-UE ID, SA2 agreed to introduce GPSI as IAB-UE ID, after checking with SA3 colleagues internally, we find that exchange GPSI over NGAP has no privacy issue since GPSIs are public identifiers used both inside and outside of the 3GPP system according to the definition in TS 23.501.
Another issue may not be mentioned by SA2 is that the cell identity (including PCI and CGI) may change frequently with the movement of the mobile IAB-node as its serving IAB-donor may be changed. If RAN3 decides to support the location service enhancement, this should be considered, i.e. RAN3 needs to discuss how to update the mapping relation.
And below is the summary for KI#5
	SA2’s KI
	SA2 conclusion related to RAN
	RAN3’s work

	Key Issue #5: Support of location services for UEs accessing via a mobile base station relay
	The AMF serving the UE provides the cell-ID of the cell that the Target UE is connected to the LMF in the location request (legacy behaviour) and indicates if possible that the cell-ID belongs to a MBSR. The AMF serving UE also provides LMF with the IAB-UE ID of the MBSR so that the LMF initiates the positioning procedure for MBSR. The AMF serving UE obtains the IAB-UE ID of the MBSR.
NOTE 1:	The details on AMF serving UE obtaining the IAB-UE ID of the MBSR will be decided during normative phase.
-The LMF can learn that a new integrated MBSR TRP at a gNB is mobile and its MBSR IAB UE ID (GPSI) via TRP information exchange towards the gNB with the cell Id of the TRP. The TRP information exchange is triggered by OAM.
NOTE 2:	The information that will be provided from MBSR to LMF will be finally confirmed by stage 3 groups, but it should at least include the indication the TRP is a MBSR and the associated IAB-UE ID.
NOTE 3:	Normative alignment may be needed on how the LMF can learn that a cell ID belongs to a MBSR and the associated UE-ID based on RAN agreements/development.
Options for the LMF to derive the location and velocity of the MBSR are e.g.:
-	The LMF can derive the location of the MBSR by requesting the GMLC to derive the location of the MBSR (UE).
-	The LMF can use NRPPa procedure for MBSR/TRP location query that triggers the MBSR to perform MO-LR.
-	The MBSR location information is provided by the MBSR via NG-RAN to the LMF using NRPPa.
NOTE 4:	Enhancements to the NRPPa TRP Information Exchange procedure and to its F1AP equivalent depends on RAN WGs. The normative work in SA WG2 based on NRPPa procedure would start when RAN WGs confirmed the support.
	To support SA2’s conclusion, RAN3 needs to discuss:
-  How to introduce GPSI as IAB-MT’s ID over F1AP, NRPPa and NGAP
- How to update the mapping relation if the cell identity is changed.
- How the AMF serving UE obtains the IAB-MT ID in the following cases:
 -- the IAB-MT and IAB-DU area connected to the same IAB-donor-CU
-- the IAB-MT and IAB-DU are connected to different IAB-donor-CUs









Observation 4, SA2 conclude that the IAB-MT UE ID (i.e. GPSI) needs to be provided to the AMF serving the UE and LMF.
Observation 5, the mapping relation between cell identify and IAB-MT ID needs to be provided to the AMF serving the UE and LMF.
Observation 6, exchanging GPSIs between network nodes has no privacy issue as they are used as public identifiers used both inside and outside of the 3GPP system.
Observation 7, cell identifies of the mobile IAB may change frequently if the serving donor-CU is changed or interference is detected.
Proposal 4, RAN3 agrees GPSI can be used as IAB-MT UE ID within NG-RAN.
Proposal 5, RAN3 discuss how to provide and update the mapping relation between the cell identifies and GPSI considering all the scenarios of migration.
Proposal 6, RAN3 answers SA2 that RAN3 would like to support SA2’s conclusion and needs to further discuss the potential enhancements.
2.5	For point#7 (regarding KI#6)
-	For point#7 (regarding KI#6), SA2 would like to clarify that additional information besides existing ULI from donor-gNB (as defined in Rel-17) is needed, so that the 5GC can understand that the existing ULI cannot be used directly. This is crucial for the support of services that rely on the cell ID to infer the UE locations, e.g. emergency services. Therefore, SA2 would like to request RAN3 to either confirm the support of additional ULI for the UE serviced by an MBSR or provide an alternative solution.        
Regarding how to support of additional ULI for UE served by mobile IAB, we think two cases can be further considered:
- for the case that the IAB-MT and IAB-DU are connected to the same IAB-donor-CU, the serving IAB-donor-CU of mobile IAB should provide the IAB-MT’s ULI as additional ULI of the UEs served by mobile IAB-node via UE associated NGAP message.
- for the case that the IAB-MT and IAB-DU are connected to different IAB-donor-CUs, one possible solution is that the IAB-donor-CU of mobile IAB-DU can provide the IAB-MT’s ULI as additional ULI of the UEs served by mobile IAB-node via UE associated NGAP message, the IAB-donor-CU of mobile IAB-DU can obtain the IAB-MT’s ULI from the IAB-donor-CU of mobile IAB-MT via XnAP message.
	SA2’s KI
	SA2 conclusion related to RAN
	RAN3’s work

	Key Issue #6: Provide cell ID/TAC of mobile base station relay for services
	-	the NG-RAN provides an additional ULI based on the MBSR's donor gNB information, together with the existing ULI, to the AMF when a UE connects to the 5GC via a MBSR. The additional ULI includes the TAI/NR CGI of selected by the IAB-Node when it's registered to the network.
NOTE 1:	Providing additional ULI needs further coordination with RAN WG and further updates may apply.
-	The Solution#9 is recommended for normative specifications as basis for providing serving cell ID/TAC of mobile base station relay to the AMF serving the UE.
NOTE 2:	For the case that IAB-UE and IAB-DU are connected to different IAB-donors, the details are subject to RAN WGs, and will be coordinated with RAN WGs.
	- How to provide additional ULI to the UE AMF?  May have NG impact
- how the donor-CU of mIAB-DU obtain IAB-MT’s ULI for the case that IAB-MT and IAB-DU are connected to different IAB-donor-CUs, this may have XnAP impact





Proposal 7, RAN3 discuss how to provide the additional ULI of the UE served by mobile IAB.
Proposal 8, RAN3 agree that IAB-MT’s serving IAB-donor-CU provide the ULI of IAB-MT to IAB-DU’s serving IAB-donor-CU.
Proposal 9, RAN3 answers SA2 the solution agreed by RAN3 if any or discussion status.
2.6	Key issue#7 CAG function	
Additionally, SA2 would like to further inform that SA2 has reached conclusions for KI#7 in SA2 study related to control of UE access to MBSR using CAG function. See more detailed text in clause 8.7 of the latest TR 23.700-05v1.2.0.  
[bookmark: _Hlk127439281]As mentioned in the LS [1], SA2 agrees that CAG function can be used for UE access control, and currently there’s no additional work from RAN3 perspective, but RAN3 can revisit the solutions according to RAN2 and SA2’s discussion.
Although the Key issue#7 may have no RAN3 impacts at current stage, the conclusion of SA2 may help RAN3’s discussion on onboard UE identification. As we know that the CAG identifier can be readable to UE, and UE can select the CAG ID manually. For example, if a mobile IAB is deployed in bus#1, the human-readable CAG ID can be set to “bus#1”, if a user gets in bus#1, the readable CAG ID can be shown on its cell phone, the user can select “bus#1” to have a better connection service, and the IAB-donor-CU as serving gNB of the UE can know that UE selects this “bus#1” CAG cell, which indicates that UE is onboard UE.The following is required for identification:
-	A CAG is identified by a CAG Identifier which is unique within the scope of a PLMN ID;
-	A CAG cell broadcasts one or multiple CAG Identifiers per PLMN;
NOTE 1:	It is assumed that a cell supports broadcasting a total of twelve CAG Identifiers. Further details are defined in TS 38.331 [28].
-	A CAG cell may in addition broadcast a human-readable network name per CAG Identifier:
NOTE 2:	The human-readable network name per CAG Identifier is only used for presentation to user when user requests a manual CAG selection.



And below is the summary for KI#7
	SA2’s KI
	SA2 conclusion related to RAN
	RAN3’s work

	Key Issue #7: Control of UE's access to 5GS via a mobile base station relay
	CAG Identifier is used to control the access of UE via MBSR (i.e. mobile IAB-node) and existing CAG mechanism defined in clause 5.30.3 of TS 23.501 [2] can be used for managing UE's access to MBSR.
-	The AMF may verify whether UE access via MBSR is allowed by CAG Identifier and corresponding Extra information.
NOTE 2:	Whether this Extra information needs to be provided to NG-RAN, e.g. to allow access control for transition from RRC Inactive to RRC Connected state and/or to determine the cells where paging will be performed (as described in clause 4.2.3.3 of TS 23.502 [5]) will be coordinated with RAN WGs in normative phase.
	No RAN3’s further work at current stage.











Observation 8, there’s no RAN3 further work at current stage with regard to Key issue#7.
Observation 9, SA2 decides to use CAG function for UE access control, which can also be used for onboard UE identification, since CAG identifier can be human-readable and be selected by UE manually.
Proposal 10, RAN3 answers SA2 that RAN3 acknowledge that there’s no further work for RAN3 on key issue #7.
Proposal 11, RAN3 discuss whether to use CAG function to identify onboard UE.
2.7	RAN3 discussion scope on SA2 requirements
Based on the above discussion, we list the RAN3’s further work on the SA2 requirements according to SA2’s progress, we think RAN3 need to discuss which KIs can be further discussed in RAN3 considering RAN3’s TU and the importance for SA2, the importance can be understood as RAN3 dependency on this issue, which means, if RAN3 doesn’t support it, the issue may not be solved in SA2.
According to the table below, we think RAN3 can further discuss the topics in the following priority sequence:
· 1. Support of providing additional ULI (relates to KI #6)
· 2. Support of obtaining operation related information (relates to KI #1)
· 3. Support of enhanced location services (relates to KI #5)
	SA2’s KI
	RAN3’s work
	Potential workload
	Importance

	Key Issue #1: Mobile base station relay configuration support in 5GC
	If RAN3 agrees to introduce operation related information, RAN3 need to further discuss how to introduce the information and potential spec impact on NGAP or F1AP.
	Low
	Low

	Key Issue #3: Efficient mobility and service continuity when served by mobile base station relay
	Dynamic TAC: no spec impact, RAU can be avoided by proper RA.

UE mobility enhancement: RAN3 can take SA2’s conclusion into account when discussing the mobility enhancement in RAN3
	None
	-

	Key Issue #4: Support of roaming of mobile base station relays
	One point may have RAN3 impact, which is related to KI#1

	None
	-

	Key Issue #5: Support of location services for UEs accessing via a mobile base station relay
	To support SA2’s conclusion, RAN3 needs to discuss:
-  How to introduce GPSI as IAB-MT’s ID over F1AP, NRPPa and NGAP
- How to update the mapping relation if the cell identity is changed.
- How the AMF serving UE obtains the IAB-MT ID in the following cases:
 -- the IAB-MT and IAB-DU area connected to the same IAB-donor-CU
-- the IAB-MT and IAB-DU are connected to different IAB-donor-CUs

	Moderate
	High

	Key Issue #6: Provide cell ID/TAC of mobile base station relay for services
	- How to provide additional ULI to the UE AMF?  May have NG impact
- how the donor-CU of mIAB-DU obtain IAB-MT’s ULI for the case that IAB-MT and IAB-DU are connected to different IAB-donor-CUs, this may have XnAP impact
	Low
	High

	Key Issue #7: Control of UE's access to 5GS via a mobile base station relay
	No RAN3’s further work at current stage.


	None
	-



Observation 10, there’s a lot of RAN impacts to solve the key issues raised by SA2 and RAN3 has limited TU.
Proposal 12, RAN3 to discuss the support priority for the Key issues that have RAN3 impacts.
3	Conclusion
In this contribution, we discussed the LS of FS_VMR solutions review from SA2, RAN3’s status and our understanding on the issues studied in SA2, and we had the following observations and proposals: 
Observation 1, it would be very helpful if the operation related information (e.g. Geographic restrictions, allowed PLMNs, allowed operation time and/or speed) can be provided to IAB-donor for better UE mobility management.
Proposal 1, RAN3 answers to SA2 that operation related information can be provided as additional IAB authorization or UE policy information to IAB-donor-CU.
Observation 2, RAN3 agreed to support dynamic TAC.
Proposal 2, RAN3 answers to SA2 that RAN3 agree to support dynamic TAC and the potential impacts (if any) can be updated according to the discussion.
Observation 3, one point about additional configuration in KI#4 has relation to KI#1, others have no RAN3 impact.
Proposal 3, RAN3 answers to SA2 that RAN3 acknowledge SA2’s conclusion and will notify SA2 if full migration specification work completes.
Observation 4, SA2 conclude that the IAB-MT UE ID (i.e. GPSI) needs to be provided to the AMF serving the UE and LMF.
Observation 5, the mapping relation between cell identify and IAB-MT ID needs to be provided to the AMF serving the UE and LMF.
Observation 6, exchanging GPSIs between network nodes has no privacy issue as they are used as public identifiers used both inside and outside of the 3GPP system.
Observation 7, cell identifies of the mobile IAB may change frequently if the serving donor-CU is changed or interference is detected.
Proposal 4, RAN3 agrees GPSI can be used as IAB-MT UE ID within NG-RAN.
Proposal 5, RAN3 discuss how to provide and update the mapping relation between the cell identifies and GPSI considering all the scenarios of migration.
Proposal 6, RAN3 answers SA2 that RAN3 would like to support SA2’s conclusion and needs to further discuss the potential enhancements.
Proposal 7, RAN3 discuss how to provide the additional ULI of the UE served by mobile IAB.
Proposal 8, RAN3 agree that IAB-MT’s serving IAB-donor-CU provide the ULI of IAB-MT to IAB-DU’s serving IAB-donor-CU.
Proposal 9, RAN3 answers SA2 the solution agreed by RAN3 if any or discussion status.
Observation 8, there’s no RAN3 further work at current stage with regard to Key issue#7.
Observation 9, SA2 decides to use CAG function for UE access control, which can also be used for onboard UE identification, since CAG identifier can be human-readable and be selected by UE manually.
Proposal 10, RAN3 answers SA2 that RAN3 acknowledge that there’s no further work for RAN3 on key issue #7.
Proposal 11, RAN3 discuss whether to use CAG function to identify onboard UE.
Observation 10, there’s a lot of RAN impacts to solve the key issues raised by SA2 and RAN3 has limited TU.
Proposal 12, RAN3 to discuss the support priority for the Key issues that have RAN3 impacts.
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