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1 Introduction
During RAN2#123bis meeting[1], the cell reselection issue for mobile IAB and whether mIAB PCI list is included in SIB4 have been discussed and the agreements were achieved as below. 

· P1: mIAB PCI list is optional present (i.e., not mandatory) for indicated mIAB frequency (confirming that mIAB PCI list is introduced)
· P7: it is left to UE implementation to determine an actual prioritized frequency among frequencies that can be prioritized for mIAB cell/HSDN/MBS/SL/V2X?
· P8: Existing Note 0c in TS 38.304 is applicable for the prioritization between mIAB cell/HSDN/MBS/SL/V2X. So, no or marginal additional specification work is needed. 
· FFS: 
P2: To discuss further if mIAB PCI list is not necessarily exclusive, i.e., the PCI list may or may not include PCIs of non-mIAB cell. 
P3: To discuss further if mIAB PCI list is not necessarily complete, i.e., the PCI list may or may not include all possible mIAB PCIs.
It is agreed mIAB PCI list is optional present in SIB4 for indicated mIAB frequency for UE to prioritize the highest ranked cell at the frequency. 

There was an agreement in RAN2#122[2] meeting as below for SIB4 assistance information to identify the presence of mIAB cells.

· R2 direction (solution agreements at later stage, no other directions will be considered):

RAN2 acknowledges following two problems to be addressed for idle/inactive UEs:

- Problem 1: For a UE that is physically on a moving vehicle but not camped on its mobile IAB-cell yet (i.e. the UE is camped on a stationary cell), how to help such UE(s) to identify a neighbour mobile IAB-cell, prioritize mobile IAB-cell (frequency and cell) and to be “pulled” into this mobile IAB-cell, especially for inter-frequency scenario where the mobile IAB-cell’s frequency priority is low.

- Problem 2: After the UE physically on a moving vehicle is camped on the mobile IAB cell, how to avoid it reselecting other non-mIAB-(stationary) cells.
- Such UE may prioritize a highest ranked cell at a frequency, if it broadcasts a mIAB-cell type indicator in SIB1 for cell reselection. UE may use the SIB4 assistance information to identify the presence of such mobile IAB-cell(s), if broadcasted. A SIB4 assistance information may include mIAB-cell frequencies. FFS on stage-2/3 to clarify the UE in problem 1 and 2.
The running CR[2] for TS38.304 was discussed in the post email [562] of RAN2#123bis meeting, and it was endorsed[2] with following text captured in section 5.4.2.1:
	A UE on a vehicle with a mobile IAB-cell may consider the frequency for which a mobile IAB cell is the best cell to be the highest priority. 
Editor Notes: FFS if mIAB PCI list is not necessarily exclusive, i.e., the PCI list may or may not include PCIs of non-mIAB cell. FFS if mIAB PCI list is not necessarily complete, i.e., the PCI list may or may not include all possible mIAB PCIs.


Since the usage of the assistance information (including mIAB frequency and PCI list) is not clear to companies, e.g., the usage of mIAB PCI list may depend on the meaning of the list and relate to the usage of mIAB type indicator in SIB1, details on how UE recognizes the mIAB cell are not captured in the running CR. This contribution tasks to discuss that issue.
2 Discussion
As agreed at RAN2#123, it is left to UE implementation to determine whether the UE is physically on a moving vehicle and when it applies mobile IAB cell reselection prioritization for agreed scenarios. Per agreements in previous meetings, SIB4 is assistance information to optimize UE’s searching for mIAB cells. Following scenarios can be discussed how the UE recognizes the mIAB cell and reselects to the mIAB cell when the on-boarding UE determines to apply mobile IAB cell reselection prioritization:
· Scenario 1: No assistance information is broadcasted in SIB4
· Scenario 2: mIAB Frequency is broadcasted and mIAB PCI list is not present in SIB4

· Scenario 3: mIAB frequency as well as mIAB PCI list are present in SIB4
In Scenario 1, if there is no assistance information broadcast in SIB4 at all, UE may detect the best cell on inter-frequency and identify whether it’s mIAB cell by mIAB-cell type indicator in SIB1. UE can prioritize the frequency after checking the best cell broadcasting a mIAB-cell type indicator in SIB1.
In Scenario 2, if frequency of mobile IAB cells is broadcasted in SIB4, UE can know the presence of mobile IAB cells on the indicated frequency. UE may detect the best cell on the indicated frequency and identify whether it’s mIAB cell by mIAB-cell type indicator in SIB1. Then, UE can prioritize the indicated frequency if the best cell on the frequency broadcasts a mIAB-cell type indicator in SIB1. 
Note that the UE may or may not follow/use the assistance information according to UE implementation and mIAB frequency is optional provided by SIB4, so we think reading the mIAB-cell type indicator in SIB1 is the baseline approach for UE to recognize whether a cell is mIAB cell or not. Therefore, we have following observation and proposal:

Observation 1: mIAB-cell type indicator in SIB1 is used to identify a mIAB cell for UE to prioritize the mIAB frequency and reselect to the mIAB cell (if the UE determines to apply mobile IAB reselection prioritization). 
Proposal 1: mIAB-cell type indicator in SIB1 is used for UE to identify a mIAB cell and reselect to the mIAB cell.
In Scenario 2, UE may only search for the indicated frequency in SIB4 to prioritize a mIAB frequency, so the assistance information in SIB4 can help UE narrow the search for mIAB cells. One open issue is whether SIB4 broadcasts all the potential mIAB frequencies where mIAB cells work on. If yes, UE does not need to detect other frequencies not indicated in SIB4, otherwise, the issue is whether UE also detects/measures other frequencies not indicated by SIB4. In our view, the NW may be not aware of all the information of mIAB cells, considering the case where the trajectory of mIAB-node is not predictable. So, it’s possible SIB4 cannot indicate all the potential mIAB frequencies, e.g., SIB4 only indicates the potential mIAB frequencies where the mIAB-nodes with the fixed movement path operate, there may be mIAB cells on other frequencies not indicated in SIB4. However, even if that’s the case, it’s up to UE’s implementation whether to detect other frequencies or not.
Observation 2: UE may use the mIAB frequency in SIB4 to be aware of the presence of mIAB cells on inter-frequency and therefore narrow the search scope for mIAB cells, if broadcasted. 
Observation 3: It’s up to UE’s implementation whether to detect other frequencies or not.
Proposal 2: UE may use the mIAB frequency in SIB4 to narrow the search scope of mIAB cells on inter-frequency, if broadcasted. It’s up to UE’s implementation whether to detect other frequencies or not.
In scenario 3, besides constraining the search of mIAB cells to the indicated frequency in SIB4, UE can further narrow the search or identify the mIAB cells via the mIAB PCI list in SIB4. The relationship between the mIAB-cell type indicator and the mIAB PCI list broadcasted in SIB4 should be discussed, i.e., how the SIB1 indicator and the assistance information in SIB4 work together, given RAN2#122 agreements state UE prioritizes a cell only if it broadcasts a mIAB-cell type indicator in SIB1. 
To discuss Scenario 3, different meanings of mIAB PCI list would lead to different usage as well as the UE behavior on reading the SIB1 indicator for prioritizing mIAB cells. There is FFS from last meeting related to the mIAB PCI list:
· FFS: 
P2: To discuss further if mIAB PCI list is not necessarily exclusive, i.e., the PCI list may or may not include PCIs of non-mIAB cell. 
P3: To discuss further if mIAB PCI list is not necessarily complete, i.e., the PCI list may or may not include all possible mIAB PCIs.
In scenario 3, UE may detect the best cell on the indicated mIAB frequency in SIB4. Four types of mIAB PCI list can be considered on how UE recognizes mIAB cells (with respect to the usage of mIAB PCI list as well as the necessity of reading SIB1 indicator):
· Case 1: mIAB PCI list is exclusive but not complete 

Meaning: All cells within the PCI list are mIAB cells but there may be mIAB cells outside the PCI list:
UE behavior: If the best cell which UE detects on the indicated frequency is within the mIAB PCI list, UE can recognize it’s a mIAB cell, but UE should still read SIB1 to verify cell is suitable to camp on. Otherwise, if the best cell is outside the mIAB PCI list, UE has to check SIB1 to confirm the best cell is mIAB cell.

PCI List usage: For UE to identify the mIAB cells, but UE still needs to read SIB1.
· Case 2: mIAB PCI list is complete but not exclusive
Meaning: All potential mIAB cells are included in the PCI list but the PCI list may include non-mIAB cells as well:
UE behavior: Although the best cell which UE detects on the indicated frequency is within the mIAB PCI list, UE has to check SIB1 of the best cell if it broadcasts mIAB type indicator in SIB1 since not all cells in list are mIAB cells. Otherwise, if the best cell is outside the PCI list, UE realizes it’s not a mIAB cell then no need to read SIB1 of the best cell.
PCI List usage: For UE to narrow the search of mIAB cells.
· Case 3: mIAB PCI list is exclusive and complete
Meaning: All cells within the PCI list are mIAB cells and the list includes all mIAB cells:
UE behavior: If the best cell which UE detects on the indicated frequency is within the mIAB PCI list, UE can recognize it’s a mIAB cell, but UE should still read SIB1 to verify cell is suitable to camp on. Otherwise, if the best cell is outside the PCI list, UE realizes it’s not a mIAB cell then no need to check SIB1 either.

PCI List usage: For UE to narrow the search of mIAB cells, and identify the mIAB cells (but UE still needs to read SIB1).
· Case 4: mIAB PCI list is neither exclusive nor complete
Meaning: The PCI list may include non-mIAB cells and there may be mIAB cells outside the PCI list:
UE behavior: Although the best cell which UE detects on the indicated frequency is within the mIAB PCI list, UE has to check SIB1 of the best cell if it broadcasts mIAB type indicator in SIB1 since not all cells in list are mIAB cells. Otherwise, if the best cell is outside the list, UE still needs to check SIB1 to check whether the best cell is mIAB cell.
PCI List usage: None, UE anyway should read SIB1.
	Whether UE has to read SIB1 of the best cell
	PCI list is exclusive but not complete
	PCI list is complete but not exclusive
	PCI list is exclusive and complete
	PCI list is neither exclusive nor complete

	Best cell is in the PCI list
	Yes
	Yes
	Yes
	Yes

	Best cell not in the PCI list
	Yes
	No
	No
	Yes


Table. UE behavior on reading SIB1 for different meanings of mIAB PCI list 

Based on above cases, it is observed the mIAB PCI list can be used to narrow the search of the mIAB cells if UE considers it as complete since the UE recognizes no mIAB cell is outside the PCI list, i.e., the UE can avoid searching the cells outside the PCI list. If UE considers it as exclusive, UE should still read SIB1 to verify mIAB cell is suitable to camp on although the mIAB PCI list has helped UE identify the mIAB cells. So, the complex of UE behavior is not reduced when the UE considers the list as exclusive. It makes no sense to specify an exclusive PCI list in the specifications.
Observation 4: The mIAB PCI list can be used to narrow the search scope of the mIAB cell if UE considers it as complete. 

Regarding whether to specify the complete PCI list, on one hand, it’s up to network operator to properly configure the PCI list, it’s not proper to mandate the PCI list as complete. On the other hand, we realize it’s up to UE’s implementation to consider the mIAB PCI list as complete or not. The main point is that it’s up to UE whether to search the cells outside the PCI list or not (i.e., whether to use the PCI list broadcasted as a complete list for mIAB or not). For example, even if the UE considers the list as complete, it’s up to UE’s decision whether to still read SIB1 of the best cell or not when the best cell is outside PCI list. For another example, UE can give up searching the best cell outside the PCI list even if the UE assumes the list as not complete. From our point of view, it’s not necessary to specify complete PCI list in spec.
Observation 5: It’s up to UE’s implementation whether to consider the PCI list as complete and it’ up to UE whether to search the cell(s) outside the PCI list. 
Observation 6: It’s not necessary to specify the complete mIAB PCI list.
Proposal 3: UE may use the mIAB PCI list in SIB4 to narrow the search scope of the mIAB cells.
Proposal 4: RAN2 to adopt the TP to mobile IAB running CR as highlighted in appendix.
3 Conclusion

In this contribution, we have some discussions on idle mode mobility enhancement for mobile IAB, and the following observations and proposals are made:
Observation 1: mIAB-cell type indicator in SIB1 is used to identify a mIAB cell for UE to prioritize the mIAB frequency and reselect to the mIAB cell (if the UE determines to apply mobile IAB reselection prioritization). 
Proposal 1: mIAB-cell type indicator in SIB1 is used for UE to identify a mIAB cell and reselect to the mIAB cell.
Observation 2: UE may use the mIAB frequency in SIB4 to be aware of the presence of mIAB cells on inter-frequency and therefore narrow the search scope for mIAB cells, if broadcasted. 

Observation 3: It’s up to UE’s implementation whether to detect other frequencies or not.
Proposal 2: UE may use the mIAB frequency in SIB4 to narrow the search scope of mIAB cells on inter-frequency, if broadcasted. It’s up to UE’s implementation whether to detect other frequencies or not.

Observation 4: The mIAB PCI list can be used to narrow the search scope of the mIAB cell if UE considers it as complete. 

Observation 5: It’s up to UE’s implementation whether to consider the PCI list as complete and it’ up to UE whether to search the cell(s) outside the PCI list.
Observation 6: It’s not necessary to specify the complete mIAB PCI list.

Proposal 3: UE may use the mIAB PCI list in SIB4 to narrow the search scope of the mIAB cells.
Proposal 4: RAN2 to adopt the TP to mobile IAB running CR as highlighted in appendix.
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5 Appendix

5.1  TP to mobile IAB running CR for TS38.304
1st. Modified section

5.2.4
Cell Reselection evaluation process
5.2.4.1
Reselection priorities handling

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.
NOTE 00: UE derives reselection priorities according to clause 5.2.4.11 also in case SIB16 (see TS 38.331 [3]) is not broadcast in the camped cell.
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.
A UE on a vehicle with a mobile IAB-cell may consider the frequency for which a mobile IAB cell is the best cell 
to be the highest priority
. 
 The UE identifies a mobile IAB cell by the mIAB-cell type indicator in SIB1. The UE may narrow its search scope for mobile IAB cell(s) by assistance information (frequency and PCI list) if broadcasted in SIB4.



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.
NOTE 0x: How the UE determines itself to be on a vehicle with a mobile IAB-cell is left to the UE’s implementation.

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.
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.

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.

End of the modified section
�RAN2 #123:


=> Confirm the WA for inter-frequency cell reselection (scenarios: For a UE that is “on-board”, irrespective whether it is camped on the mobile IAB cell or a stationary cell, it can prioritize another frequency for which a mobile IAB cell is the best cell). 


�RAN2 #123bis:


=> it is left to UE implementation to determine an actual prioritized frequency among frequencies that can be prioritized for mIAB cell/HSDN/MBS/SL/V2X?


�RAN2 #123:


=> RAN2 assumes that As assistance information, the NW can optionally provide inter-frequency mIAB list in SIB4,


�RAN2 #123:


=> The procedure that UE searches and measure for mIAB cells on different frequencies is unspecified. RAN2 assumes that As assistance information, the NW can optionally provide inter-frequency mIAB list in SIB4, details FFS. 


�RAN2 #123:


=> It is left to UE implementation to determine whether the UE is physically on a moving vehicle and when it applies mobile IAB cell reselection prioritization for agreed scenarios. 





