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1. Introduction
[bookmark: _GoBack]In this contribution, we discuss potential mobility enhancements for idle/inactive mode for mobile IAB WI.  
2. Discussion 
RAN2#119bis agreement
	
UE capability signalling is the baseline to let CU know that the MT is a “mobile-IAB” type. FFS early mobile-IAB indication, e.g. in Msg5.
Regarding moving status/mode indication, R2 observes that legacy reporting of mobility state (e.g. mobilityState-r16) could be reused, and maybe also current location reporting from the UE. FFS whether any of this need to be enhanced or complemented, e.g. for the potential purpose of predictive mobility.
FFS if to Introduce that stationary network broadcasts indication of “supporting mobile-IAB” (into intended for the Mobile IAB MT)
RAN2 confirms that Mobile IAB need to work with legacy UEs. 
RAN2 observes that a UE could potentially consider itself on-board of a mobile-IAB cell, if the UE camps on/connects to a mobile IAB cell during a long period (i.e. the UE then need to know that this is such a cell). FFS the time. FFS if this is needed. 

RAN2 assume below for the UEs working in the mobile IAB cell (may be obvious):
Assumption 1: From the NW perspective of mobile-IAB cell, the principle of setting the legacy parameters (including cell (re)selection, cell reservations and access restrictions) does not change, compared to the legacy IAB cell.
Assumption 2: No spec impact to legacy UEs behaviors.
Assumption 3: Any R18 newly broadcasted info of mobile-IAB cell (if agreed) does not forbid/control the access of legacy UEs.
Assumption 4: Non-enhanced UEs (including legacy UEs and R18 UEs not supporting the enhancement) just ignore the R18 newly broadcasted info of mobile-IAB cell (if agreed).
RAN2 assumption: For the mobile IAB cell broadcasting info:
1 bit mobile-IAB cell type indication is introduced, to assist mobility in Idle/Inactive mode for Rel-18 UEs (FFS if to assist UE to know it is onboard, if this need to be known)
FFS how this is used (might be implementation specific).
RAN2 has from the Mobile IAB WI perspective not identified any modifications to prevent the surrounding UE from accessing the mobile IAB-node, but believes that SA2 may be working on Rel-18 solutions that may be applicable (wait for SA2)




RAN2#120 agreement
	
R2 assumes that It is up to RAN3 or SA2 to decide whether to support early mobile IAB indication in Msg5 because it depends whether donor CU needs to select an AMF supporting mobile IAB. 
R2 assumes that Donor CU can determine mobile IAB node's moving status via legacy reporting (e.g. mobility state and UE location / velocity specified in SON/MDT), i.e. R2 assumes enhanced / new reporting is not needed. 
A mobile IAB node may camp on and connect to legacy Rel-16/Rel-17 IAB capable cell. 
R2 assumes "supporting mobile-IAB" indication is provided by Rel-18 Mobile IAB capable parent cell.
Regarding the assumed mobile-IAB cell type indication, RAN2 assumes is may be specified if some related UE behaviour is specified. 




	RAN2#121 agreement
Working Assumption: support to have UE prioritization in cell reselection for mIAB cell(s), at least for inter-frequency cell-reselection. 
FFS if UE search and measure for mIAB cells on different frequencies is unspecified (autonomous search), FFS if such search can be done without assistance frequency information. 




2.1 Inter-frequency reselection enhancement for UE
RAN2 made the working assumption that prioritization of mIAB cells is supported for inter-frequency cell reselection as follows. 
Working Assumption: support to have UE prioritization in cell reselection for mIAB cell(s), at least for inter-frequency cell-reselection. 
FFS if UE search and measure for mIAB cells on different frequencies is unspecified (autonomous search), FFS if such search can be done without assistance frequency information. 

Then, we need to discuss details of inter-frequency prioritization. 
2.1.1 Reselection details
To allow UE to prioritize mIAB frequency for inter-frequency cell reselection, UE should be able to consider the mIAB frequency to have higher reselection priority than the serving frequency. 
In the current specification, there are two extra prioritization mechanisms for cell reselection:
· Frequency prioritization for for MBS/V2X/sidelink 
· Cell prioritization for HSDN cells
In MBS/V2X/sidelink, UE is allowed to prioritize the frequency of interest by considering the frequency to be the highest priority under some conditions as specified in 38304 below. Note that UE “may” prioritize the frequency, and the reason of “may” is that the interest of services for MBS/V2X/sideling is originated from user. 
	If the UE is configured to perform both NR sidelink communication and V2X sidelink communication, the UE may consider the frequency providing both NR sidelink communication configuration and V2X sidelink communication configuration to be the highest priority. If the UE is configured to perform NR sidelink communication and not perform V2X communication, the UE may consider the frequency providing NR sidelink communication configuration to be the highest priority. If the UE is configured to perform V2X sidelink communication and not perform NR sidelink communication, the UE may consider the frequency providing V2X sidelink communication configuration to be the highest priority.
…
If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service(s) and can only receive this MBS broadcast service(s) by camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBS broadcast session as specified in TS 38.300 [2] as long as the two following conditions are fulfilled:
1)	SIB1 scheduling information of the cell reselected by the UE due to frequency prioritization for MBS contains SIB20;
2)	Either:
-	One or more MBS FSAI(s) of that frequency is indicated in SIB21 of the serving cell and the same MBS FSAI(s) is also indicated for this MBS broadcast service in MBS User Service Description (USD) as specified in TS 26.346 [20], or
-	SIB21 is not provided in the serving cell and that frequency is included in the USD of this service, or
-	SIB21 is provided in the serving cell but does not provide the frequency mapping for the concerned service, and that frequency is included in the USD of this service.
NOTE 0g: It is up to UE implementation which frequency to select, when the USD provides multiple frequencies for the service the UE is interested in.
If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service, the UE may consider cell reselection candidate frequencies at which it cannot receive the MBS broadcast service to be of the lowest priority during the MBS broadcast session as specified in TS 38.300 [2], as long as the SIB20 is provided by the cell on the MBS frequency which the UE monitors and as long as the condition 2) above is fulfilled for the serving cell.



For prioritization of HSDN cells, UE shall (not may) consider the HSDN cells to be the highest priority when UE is in high mobility state. If the UE is not in high mobility state, the UE shall de-prioritize HSDN cells as specified in 38304 below. Here, “shall” prioritization is used to mandate UEs in high speed train to reselect a particular set of cells deployed dedicated to HSDN.  
	When the HSDN capable UE is in High-mobility state, the UE shall always consider the HSDN cells to be the highest priority (i.e., higher than any other network configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN cells to be the lowest priority (i.e., lower than any other network configured priorities). 



In both prioritization mechanisms, prioritization is done by adjusting reselection priority for the concerned frequency/cell. The same can be applied to prioritization of mIAB cell frequency. That is, prioritization of the mIAB cell frequency can be done by considering the frequency to be the highest priority for reselection.
There is no reason to specify the prioritization as mandated “shall” behaviours, but it is sufficient to specify it as possible UE implementation with “may” requirements.  
For the prioritization, interference should be considered. If UE is allowed to camp on a non-best ranked mIAB cell on a frequency (while the best ranked cell is not mobile cell), there would be interference between the UE and best ranked cell on the frequency. To avoid such interference, it seems desirable to allow UE to prioritize the frequency of mIAB cell only if the detected mIAB cell is best ranked on the frequency.  
Proposal 1: UE may consider a frequency to be the highest reselection priority if the best ranked cell of the frequency is a mobile cell.  

2.1.2 Identification of mIAB cells on inter-frequency
Following question is how UE knows a certain neighbour cell is a mobile cell or neighbour frequency has mobile cell(s). Following options can be considered:
· Aproach1: UE performs autonomous search (based on acquisition of system information or other side information). No assistance information for mIAB cell search is provided. 
· Approach2: SIB is used to broadcast assistance information for mIAB cell search. UE can restrict its search within the indicated range (e.g., frequency/PCI range) 
· Approach3: Both approach1 and Approach2 are allowed. Approach1 is up to UE implementation and approach2 is up to network implementation. 
Elaboration on approach1:
· If we take the first approach only, RAN2 does not need to specify how UE identifies neighbour mobile cell. However, the impact to RAN4/RAN5 may need to be checked, given that there are some test cases defined for UE autonomous search of CSG in LTE. 
· In CSG, PCI ranges for CSG cells on a certain frequency needs to be reserved and the PCI range can be broadcast to assist CSG search. That is, UE can detect CSG cell sorely based on detected PCI on a concerned frequency. But for mIAB cells, it would not be always feasible to reserve PCI ranges for mobile cells for a given area, and therefore UE may need to read SIB of the concerned neighbour cell to confirm if the cell is mobile cell or not (e.g., by checking whether the cell broadcasts mIAB cell type indication).
· The UE may need to autonomously search for a strongest cell on a frequency and checks if the strongest cell is indeed mobile cell. Since this is essentially blind search, UE power consumption would increase and how to save UE power is largely up to smart UE implementation. 
· UE can use the assistance information for cell reselection as follows
· Possible UE implementation: UE determines if the cell is indeed a mobile cell by e.g., reading SIB of the best ranked cell on that frequency to check. If the cell is mobile cell, UE considers the frequency to be the highest priority. If the cell is not mobile cell, UE does not consider the frequency to be the highest priority and applies legacy behaviours. 

Elaboration on approach2:
· In the approach, a serving cell can inform UE about neighbour mIAB cell by broadcasting mIAB cell deployment information as assistance information in e.g., SIB3/4. 
· UE can use the assistance information to restrict its search within the indicated range. 
· UE can use the assistance information for cell reselection as follows (we believe that RAN2 do not need to choose only one of these since the consequence is the same) 
· Possible UE implementation1: if assistance information indicates a frequency as mIAB frequency, UE may read SIB of the best ranked cell on that frequency to check if the cell is indeed a mobile cell. If the cell is mobile cell, UE considers the frequency to be the highest priority. If the cell is not mobile cell, UE does not consider the frequency to be the highest priority and applies legacy behaviours. 
· Possible UE implementation2: if assistance information indicates a frequency as mIAB frequency, UE considers the frequency to be the highest priority hypothetically without checking if the best ranked cell of the frequency is indeed mobile cell. After reselecting a best ranked cell of the frequency, UE checks if the best ranked cell of the frequency is indeed mobile cell. If the cell is mobile cell, UE keep considering the frequency (serving frequency) to be the highest priority. If the cell is not mobile cell, UE withdraws highest priority assumption for the frequency and applies legacy behaviours.
· For the mIAB cell search assistance information, frequency information and PCI information can be considered. It is desirable to make mIAB cell deployment information static so that UE can avoid repeatedly acquiring the SIB to update the information. However, it is not clear how much the neighbour mIAB cell deployment information can be static, given the cells to detect are indeed mobile. For example, broadcasting PCI range+frequency of mIAB cells may not be always feasible due to cell mobility, but broadcasting frequency information only may be feasible. But, in principle, it is up to network implementation which information pair is feasible. 
· Stationary surrounding cells need to be upgraded to get the neighbour mIAB cell information and to broadcast the information, if they want to broadcast the assistance information.
Based on the elaboration on both approaches, we made the following observation: 
Observation: Following approaches can be considered for mIAB cell search:
· Aproach1: UE performs autonomous search (based on acquisition of system information or other side information). No assistance information for mIAB cell search is provided. 
· Approach2: SIB is used to broadcast assistance information for mIAB cell search. UE can restrict its search within the indicated range (e.g., frequency/PCI range) 
· Approach3: Both approach1 and Approach2 are allowed. Approach1 is up to UE implementation and approach2 is up to network implementation. 

Observation 1: In both approach1 and approach2, UE should be able to confirm if the concerned neighbour cell is indeed mobile cell or not for reselecting the mIAB cell with highest priority assumption. 
Observation 2: Alternative1 should be possible, given that network may not provide any assistance information for mIAB cell search. 
Observation 3: Alternative2 is beneficial to reduce UE power consumption for mIAB cell search, but it cannot be mandated for network to provide such assistance information 
Based on the observations, we conclude that alternative3 is the best way to go since it allows every possible implementation of UE and/or network, including assistance or no assistance mIAB cell search as per the demand. 
Proposal 2: UE autonomous search function of mIAB cell is supported. RAN2 does not intend to specify any detailed requirements of the search function. 
Proposal 3: Network can broadcast neighbour mIAB cell deployment to assist mIAB cell search. FFS if SIB3/4 are extended or new SIB is introduced. If UE is camping on a cell broadcasting the assistance information, UE may restrict its search of mobile cells according to the assistance information. 
Proposal 4: Neighbour mIAB cell deployment, if included, indicates potential mIAB frequency as mandatory and PCI range as optional. 
As discussed above, prioritization of a frequency should be allowed only if the best ranked cell is indeed a mobile cell. The most straightforward way to identify the mobile cell clearly is to check if mobile cell type indication is broadcast by the cell. 
Proposal 5: UE confirms if a neighbour cell is mobile by checking the presence of mobile cell type indication within SIB of the cell. 
Proposal 6: RAN2 promotes the following RAN2 assumption made in RAN2#120 to RAN2 agreement 
RAN2 assumption: For the mobile IAB cell broadcasting info:
1 bit mobile-IAB cell type indication is introduced, to assist mobility in Idle/Inactive mode for Rel-18 UEs (FFS if to assist UE to know it is onboard, if this need to be known)
FFS how this is used (might be implementation specific).

2.2 Intra-frequency reselection for UE
RAN2 should decide whether any prioritization of mIAB cell for intra-frequency reselection is needed. In our view, no prioritization is needed for intra-frequency reselection. 
Consider that mobile cells are deployed in the same frequency layer, mixed with fixed cells. Then equal priority reselection applies among mobile cells and fixed cells. If the UE is indeed onboard and camping on a mobile cell, it is often the case that the UE would see the mobile cell as the highest ranked cell, because the mobile cell is mostly likely the closest cell and if needed, the mobile cell can configure R offset to itself to attract more UEs to camp on the mobile cell. 
The mobile cell which UE is camping on may be temporarily stationary. Then the UE may identify that there exists a neighbour fixed cell that is temporarily highest ranked. Then the UE leaves its mobile cell but reselects the fixed cell. Since the UE can camp on the fixed cell, no problem occurs to the UE. Then, if the UE gets off the mobile cell, the UE will continue to camp on the fixed cell or reselect other fixed cell. Else if UE stays inside the mobile cell and the mobile cell starts to move again, the UE will see the mobile cell as highest ranked cell again and hence reselect the mobile cell. No real problem is foreseen in this scenario. Therefore no enhancement is needed for equal priority reselection case. 
Proposal 7: No enhancement is needed for intra-frequency/equal priority reselection for onboard UEs. 

2.3 Access restriction of surrounding UEs to mIAB cells
We move onto discussion on the scenario S2. Regarding the scenario, we note that in the latest October SA2 meeting, SA2 has concluded on the KI#7 that CAG is used to control access restriction onto mobile cells. That is, no new access restriction mechanism is needed from RAN2 point of view. For our reference SA2 conclusion on KI#7 is captured below:
	[bookmark: _Toc117259872][bookmark: _Toc117260031]5.7        Key Issue #7: Control of UE's access to 5GS via a mobile base station relay
…
8.7        Conclusions for KI#7
The following conclusions are agreed based on the principles from solution#20:
-    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.
-    When the MBSR is allowed to be operated as an IAB node for a PLMN, the MBSR is configured, either during the communication with the serving PLMN OAM or pre-configured, with CAG identifier which is unique within the scope of this PLMN. If the MBSR is pre-configured with the PLMN list in which the MBSR is allowed to operate as an IAB node, the corresponding CAG Identifier per PLMN is also configured in the MBSR.
-    RAN and CN supports the UE access control based on the CAG identifier associated with the cell and the allowed CAG identifiers for the UE that supports CAG functionality.
-    For the UE that does not support CAG functionality, RAN and CN are allowed to use not only CAG mechanism but also the other existing mechanism e.g. forbidden Tracking Area.
NOTE 1: If CAG ID associated with MBSR and CAG ID associated with private network, both are broadcasted how to apply access control will be determined during normative phase.
-    Extra information (e.g. time duration and location information) may be deployed together with the CAG Identifier for MBSR that UE can access. The enhanced Allowed CAG list will be provided to UE and AMF for enforcement to make sure UE not accessing the MBSR cell outside of the time duration or geographic area, e.g. if the time when a certain CAG is allowed for a UE is up or UE is out of the geographic area, the CAG for the UE is revoked from the network as per TS 23.501 [2]. In normative phase it will be also considered whether a more energy efficient approach based on time and location based information can be pursued.
Editor's note: The geographic area control needs to be further synched with MBSR broadcasted TA in other KIs.
NOTE 2: Control of the MBSR access to the serving network is based on normal mobility restriction management based on subscription data form MBSR (i.e. IAB-UE).




Observation 4: 	SA2 concluded that CAG mechanism is used to control access restriction onto mobile cells, if necessary. 
Based on the SA2 conclusion, we discuss if the aforementioned problem for S2 is really something to fix. 
· In scenario S2
· Surrounding UEs may reselect a mobile cell that is approaching those UEs. Afterward, if the distance between the UE and the mobile cells gets farther, the UEs will reselect another cell again. Someone may think this is unnecessary reselection and hence should be avoided. 
· We, however, think there are no real problem to be fixed. If the mobile cell that is a public cell is moving slow, surrounding UEs may reselect the mobile cell and may establish RRC connections, if triggered, with the mobile cell. But, as long as the mobile cell is capable of providing paging to the surrounding UEs as a public cell and taking RRC connection with the UEs, UEs can be served by the mobile cell (for a short time though), i.e., no problem is caused by reselecting the mobile cell. If the mobile cell gets away from those UEs, then surrounding UEs will reselect other cells or be handed over to other cells. Note that these events can be considered relatively analogous to what we already have as a batch of persons moving together in a bus or train can encounter a static cell in common, where they will reselect the cell or handed over to the cell, and then reselects/be handed over to another cell as they leave the cell. So, again, we see no problem to fix here. 
· Among the surrounding UEs, some UEs may want to enter the mobile cell and others not, depending on users’ intention. For UEs that are supposed to enter the mobile cell, deprioritizing the mobile cell for cell reselection is not desirable while for other UEs that are not supposed to enter the mobile cell, deprioritizing the mobile cell is acceptable. However, UE cannot know the user’s intention in general. So a simple new de-prioritization mechanism, if attempted, will only work for a specific scenario but makes troubles for other scenarios. If something is needed by operators for such de-prioritization, we believe that it should be done by reusing existing configuration options such as cell specific offset possibly with PCI range provisioning for mobile cells or reselection frequency priority setting (which however requires separation of frequency layers between fixed cells and mobile cells), given the understanding that any of these options imposes deployment restrictions. 
· Consider that the mobile cell is CAG cell. Surrounding UEs may attempt to reselect the cell that is imposing access restriction by CAG. These UEs consider the cell as barred and reselect other cells. Note that this issue is nothing new since this kind of events happen already today if CAG cells are deployed. So, this event should not be considered as problematic cases at all. 
Observation 5 	Consider that mobile cell is a public cell. As long as the mobile cell is capable of providing paging to the surrounding UEs and taking RRC connection with the UEs, UEs can be served by the mobile cell (for a short time though). Then no problem is caused by reselecting the mobile cell.  
Observation 6 	Consider that mobile cell is access-restricted cell by CAG. Since access restriction due to CAG is a normal case, access attempts and access restrictions to a mobile cell with CAG-based access restriction toward surrounding UEs should not be considered as a problem to fix. 
Based on the discussion and observations, we can conclude that no new mechanism is needed to prevent or deprioritize surrounding UEs from (re)selecting/accessing mobile cells. Existing mechanism can work for access restriction to mobile cells or de-prioritization of mobile cells. 
Proposal 8: No new mechanism is introduced to prevent or deprioritize surrounding UEs from (re)selecting/accessing mobile cells. 


2.4	on-board status detection criteria
RAN2#119bis made the following agreements related to onboard status detection:
RAN2 observes that a UE could potentially consider itself on-board of a mobile-IAB cell, if the UE camps on/connects to a mobile IAB cell during a long period (i.e. the UE then need to know that this is such a cell). FFS the time. FFS if this is needed. 
1 bit mobile-IAB cell type indication is introduced, to assist mobility in Idle/Inactive mode for Rel-18 UEs (FFS if to assist UE to know it is onboard, if this need to be known)
RAN2 discuss the same issue in RAN2#120 but no consensus was reached. So we discuss if it is desirable to specify detailed criteria for onboard detection in specification. 

We note that, if RAN2 starts to specify criteria, we need to discuss the following, but not restricted to:  
· Whether the time is configurable or fixed one?
· What if UE reselects to another mobile cell from a mobile cell. Does UE need to inherit previous on-board status after reselecting a new mobile cell.   
· What if UE enters anyCellSelection state while having camped normally? Does UE need to inherit previous on-board status after entering CampedNormally in the same cell again?
· are there any other sophisticated criteria than a simple time-of-stay criterion for on-board status detection? 
· How to exploit widely available UEs’ capabilities such as various sensors for detecting on-board status? How UE based detection mechanism can coexist with 3GPP-defined mechanism, if specified?
Considering all the questions above, we think it is not wise for RAN2 to rush to specify something related to on-board status detection criteria. Maybe 3GPP may decide to specify minimum requirements in the end related to on-board status criteria based on e.g., time-of-stay, but may also allow UE’s proprietary mechanism to detect if it is indeed on-board in a moving cell possibly on top of the 3GPP-defined minimum requirement. Given these, RAN2 may not be the best group to decide on that at this stage. Instead, RAN2 can leave the detection criteria unspecified so that RAN4 and/or RAN5 can evaluate the need for specifying something from their perspective. RAN2 can re-discuss this issue again later if there is a clear need on this.
Proposal 9: Do not specify detailed criteria on onboard status detection.
2.5	Reselection enhancement for m-IAB MT
In RAN2#120, RAN2 agreed to assume that network indication informing that the cell supports mobile IAB node will be introduced as follows. 
R2 assumes "supporting mobile-IAB" indication is provided by Rel-18 Mobile IAB capable parent cell.

So, RAN2 needs to decide whether to specify IAB-MT behaviours with respect to the indication and, if so, what to specify. In our view, mIAB-MT can benefit from the indication if mIAB-MT can prioritize cells supporting mobile IAB during cell reselection given that mIAB-MT is allowed to camp on legacy IAB cell as agreed in the RAN2#120:
A mobile IAB node may camp on and connect to legacy Rel-16/Rel-17 IAB capable cell. 

mIAB-MT camping on a legacy IAB-DU cell may enter RRC_CONNECTED in the cell. The legacy IAB-DU cell may not support handover for its child nodes at all or may support handover for its child nodes only based on stationarity assumption, and in that case, mobility status of the mIAB-MT may not be properly considered by donor CU and/or the legacy IAB-DU cell. As a result, mobility performance of the mIAB-MT may degrade. In worst cases, mIAB-MT may experience connection failure (HOF or RLF). Any connection problem experienced by mIAB-MT due to sub-optimal mobility support by its parent cell will cause a short or long interruption, resulting in serious performance degradation of all onboard UEs served by the mIAB DU. 
Observation 7: The legacy IAB cell (or its donor CU) may not support mobility of its child nodes at all or may support mobility of its child nodes only based on stationarity assumption. If mIAB-MT camps on the legacy IAB cell and enters RRC_CONNECTED in the cell, it may suffer from mobility performance degradation or connection problem/failure, resulting in serious performance degradation of onboard UEs served by mIAB-DU cell.  
To avoid potential performance degradation caused by mIAB-MT camping on a legacy IAB-DU cell, it may be desirable for mIAB-MT to camp on a cell supporting mobile IAB. This can be done by allowing some degree of freedom to mIAB-MT for cell reselection. Currently UE chooses its camping cell based on cell selection and reselection. Cell reselection criteria comprise i) ranking applicable for intra-frequency and equal-priority frequency cells and ii) absolute cell reselection priority applicable for non-equal-priority inter-frequency cells. In MBS and V2X/sidelink, UE is allowed to consider a frequency providing desired services to have the highest priority. Similar approach can be taken for mIAB-MT’s cell reselection. That is, we can allow mIAB-MT to consider the frequency of a cell supporting “mobile IAB” to have the highest reselection priority.    
There is a case where a certain cell on a frequency supports “mobile IAB” but the cell is not best ranked on that frequency, and the other cell not supporting mobile IAB on that frequency is best ranked. In this case, the mIAB-MT should not be allowed to prioritize the frequency because the mIAB-MT will end up with reselecting the best ranked cell not supporting mobile IAB according to cell raking criterion. On the other hand, the mIAB-MT should not be allowed to prioritize the cell supporting mobile IAB if the cell is not best ranked on that frequency, because camping on a non-best ranked cell will potentially increase inter-cell interference.   
Proposal 10: mIAB-MT may consider the frequency of a cell supporting “mobile IAB” to be the highest priority if the cell is highest ranked on that frequency. 

3. Conclusion 
We discuss potential enhancements for cell reselection and miscellaneous issues related to mobile IAB and propose the following:

Cell reselection enhancement for UEs
Proposal 1: UE may consider a frequency to be the highest reselection priority if the best ranked cell of the frequency is a mobile cell.  
Observation 0: Following approaches can be considered for mIAB cell search:
· Aproach1: UE performs autonomous search (based on acquisition of system information or other side information). No assistance information for mIAB cell search is provided. 
· Approach2: SIB is used to broadcast assistance information for mIAB cell search. UE can restrict its search within the indicated range (e.g., frequency/PCI range) 
· Approach3: Both approach1 and Approach2 are allowed. Approach1 is up to UE implementation and approach2 is up to network implementation. 

Observation 1: In both approach1 and approach2, UE should be able to confirm if the concerned neighbour cell is indeed mobile cell or not for reselecting the mIAB cell with highest priority assumption. 
Observation 2: Alternative1 should be possible, given that network may not provide any assistance information for mIAB cell search. 
Observation 3: Alternative2 is beneficial to reduce UE power consumption for mIAB cell search, but it cannot be mandated for network to provide such assistance information 
Proposal 2: UE autonomous search function of mIAB cell is supported. RAN2 does not intend to specify any detailed requirements of the search function. 
Proposal 3: Network can broadcast neighbour mIAB cell deployment to assist mIAB cell search. FFS if SIB3/4 are extended or new SIB is introduced. If UE is camping on a cell broadcasting the assistance information, UE may restrict its search of mobile cells according to the assistance information. 
Proposal 4: Neighbour mIAB cell deployment, if included, indicates potential mIAB frequency as mandatory and PCI range, as optional. 
Proposal 5: UE confirms if a neighbour cell is mobile by checking the presence of mobile cell type indication within SIB of the cell. 
Proposal 6: RAN2 promotes the following RAN2 assumption made in RAN2#120 to RAN2 agreement 
RAN2 assumption: For the mobile IAB cell broadcasting info:
1 bit mobile-IAB cell type indication is introduced, to assist mobility in Idle/Inactive mode for Rel-18 UEs (FFS if to assist UE to know it is onboard, if this need to be known)
FFS how this is used (might be implementation specific).

Proposal 7: No enhancement is needed for intra-frequency/equal priority reselection for onboard UEs. 

Access restriction of surrounding UEs to mIAB cells
Observation 4: 	SA2 concluded that CAG mechanism is used to control access restriction onto mobile cells, if necessary. 
Observation 5 	Consider that mobile cell is a public cell. As long as the mobile cell is capable of providing paging to the surrounding UEs and taking RRC connection with the UEs, UEs can be served by the mobile cell (for a short time though). Then no problem is caused by reselecting the mobile cell.  
Observation 6 	Consider that mobile cell is access-restricted cell by CAG. Since access restriction due to CAG is a normal case, access attempts and access restrictions to a mobile cell with CAG-based access restriction toward surrounding UEs should not be considered as a problem to fix. 
Based on the discussion and observations, we can conclude that no new mechanism is needed to prevent or deprioritize surrounding UEs from (re)selecting/accessing mobile cells. Existing mechanism can work for access restriction to mobile cells or de-prioritization of mobile cells. 
Proposal 8: No new mechanism is introduced to prevent or deprioritize surrounding UEs from (re)selecting/accessing mobile cells. 

On-board detection criteria
Proposal 9: Do not specify detailed criteria on onboard status detection.

Cell reselection enhancement for mIAB MT
Observation 7: The legacy IAB cell (or its donor CU) may not support mobility of its child nodes at all or may support mobility of its child nodes only based on stationarity assumption. If mIAB-MT camps on the legacy IAB cell and enters RRC_CONNECTED in the cell, it may suffer from mobility performance degradation or connection problem/failure, resulting in serious performance degradation of onboard UEs served by mIAB-DU cell.  
Proposal 10: mIAB-MT may consider the frequency of a cell supporting “mobile IAB” to be the highest priority if the cell is highest ranked on that frequency. 





Text Proposal to 38.304   
----------------Change ----------------------------
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Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If any fields with cellReselectionPriority or nsag-CellReselectionPriority are provided in dedicated signalling, the UE shall ignore any fields with cellReselectionPriority and nsag-CellReselectionPriority provided in system information.
When UE is in camped normally state, if it supports slice-based cell reselection and has received the network slice(s) and NSAG information from NAS to be used for cell reselection, UE shall derive reselection priorities according to clause 5.2.4.11.
If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network configured values). When the HSDN capable UE is in High-mobility state, the UE shall always consider the HSDN cells to be the highest priority (i.e., higher than any other network configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN cells to be the lowest priority (i.e., lower than any other network configured priorities). If the UE is configured to perform both NR sidelink communication and V2X sidelink communication, the UE may consider the frequency providing both NR sidelink communication configuration and V2X sidelink communication configuration to be the highest priority. If the UE is configured to perform NR sidelink communication and not perform V2X communication, the UE may consider the frequency providing NR sidelink communication configuration to be the highest priority. If the UE is configured to perform V2X sidelink communication and not perform NR sidelink communication, the UE may consider the frequency providing V2X sidelink communication configuration to be the highest priority.
NOTE 0a:	The frequency only providing the anchor frequency configuration should not be prioritized for V2X service during cell reselection, as specified in TS 38.331[3].
NOTE 0b:	When UE is configured to perform NR sidelink communication or V2X sidelink communication performs cell reselection, it may consider the frequencies providing the intra-carrier and inter-carrier configuration have equal priority in cell reselection.
NOTE 0c:	The prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation unless otherwise stated.
NOTE 0d:	The UE is configured to perform V2X sidelink communication or NR sidelink communication, if it has the capability and is authorized for the corresponding sidelink operation.
NOTE 0e:	When UE is configured to perform both NR sidelink communication and V2X sidelink communication, but cannot find a frequency which can provide both NR sidelink communication configuration and V2X sidelink communication configuration, UE may consider the frequency providing either NR sidelink communication configuration or V2X sidelink communication configuration to be the highest priority.
NOTE 0f:	Void.
The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.
If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service(s) and can only receive this MBS broadcast service(s) by camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBS broadcast session as specified in TS 38.300 [2] as long as the two following conditions are fulfilled:
1)	SIB1 scheduling information of the cell reselected by the UE due to frequency prioritization for MBS contains SIB20;
2)	Either:
-	One or more MBS FSAI(s) of that frequency is indicated in SIB21 of the serving cell and the same MBS FSAI(s) is also indicated for this MBS broadcast service in MBS User Service Description (USD) as specified in TS 26.346 [20], or
-	SIB21 is not provided in the serving cell and that frequency is included in the USD of this service, or
-	SIB21 is provided in the serving cell but does not provide the frequency mapping for the concerned service, and that frequency is included in the USD of this service.
NOTE 0g: It is up to UE implementation which frequency to select, when the USD provides multiple frequencies for the service the UE is interested in.
If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service, the UE may consider cell reselection candidate frequencies at which it cannot receive the MBS broadcast service to be of the lowest priority during the MBS broadcast session as specified in TS 38.300 [2], as long as SIB1 scheduling information of the cell contains SIB20 on the MBS frequency which the UE monitors and as long as the condition 2) above is fulfilled for the serving cell.
NOTE 0h:	Example scenarios in which such down-prioritisation may be needed include the cases where camping is not possible for the UE on the MBS broadcast frequency (e.g. the MBS broadcast frequency belongs to a PLMN different from UE's registered PLMN) while the UE can receive the MBS broadcast service when camped on another frequency than the MBS broadcast frequency or current frequency.
If UE detects at least one suitable cell broadcasting mobile-Cell in system information on a frequency and the cell is the highest ranked cell on that frequency, the UE may consider the frequency to be the highest priority. If IAB-MT detects at least one suitable cell supporting mobile IAB on a frequency and the cell is the highest ranked cell on that frequency, IAB-MT may consider the frequency to be the highest priority. 
NOTE x: The UE or IAB-MT may use an autonomous search function, per implementation, to detect inter-frequency mobile cells or inter-frequency cells supporting mobile IAB.

NOTE 0i:	The frequency prioritization for MBS broadcast, NR sidelink communication, or V2X sidelink communication may override the re-selection priorities for slice-based cell reselection.
Editor’s Note: FFS update Note 0i to include mobile-cell related frequency prioritization

In case UE receives RRCRelease with deprioritisationReq, UE shall consider current frequency and stored frequencies due to the previously received RRCRelease with deprioritisationReq or all the frequencies of NR to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection or SNPN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 1:	UE should search for a higher priority layer for cell reselection as soon as possible after the change of priority. The minimum related performance requirements specified in TS 38.133 [8] are still applicable.
NOTE 1a:	The UE does not consider MBS broadcast, NR sidelink communication or V2X sidelink communication functionality to replace cell reselection priorities caused by HSDN or deprioritisationReq functionality.
The UE shall delete priorities provided by dedicated signalling when:
-	the UE enters a different RRC state; or
-	the optional validity time of dedicated priorities (T320) expires; or
-	the UE receives an RRCRelease message with the field cellReselectionPriorities absent; or
-	a PLMN selection or SNPN selection is performed on request by NAS (TS 23.122 [9]).
NOTE 2:	Equal priorities between RATs are not supported.
The UE shall not consider any exclude-listed cells as candidate for cell reselection.
The UE shall consider only the allow-listed cells, if configured, as candidates for cell reselection.
The UE in RRC_IDLE state shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e. T320 in NR and E-UTRA), if configured, at inter-RAT cell (re)selection.
NOTE 3:	The network may assign dedicated cell reselection priorities for frequencies not configured by system information.
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