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Introduction
During previous RAN2 meeting, the mobility enhancements for Idle/Inactive mode UE were discussed and some agreements on frequency prioritization with assistance information were agreed. In this contribution, we discuss some remaining issues for frequency prioritization and present our point of view.  
Discussion
During RAN2#124, the following agreements were agreed regarding frequency prioritization for cell reselection. 
	For mIAB frequencies in SIB4: 
· [bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK11]If PCI-list, PCI-range is provided, for a frequency, then the UE is expected to consider only cells withing this list/range for this frequency for cell reselection evaluation for mIAB. 
[bookmark: OLE_LINK10]If PCI-list, PCI-range is not provided, for a frequency, then the UE is expected to consider all cells for this frequency for cell reselection evaluation for mIAB.
Assume no change to SIB1 reading at cell reselection, i.e. a UE implementation where the UE reads SIB1 only from the highest ranked cell right before cell reselection is a valid impl.
 
The following TP is agreed: “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 [ref 38.331] 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. A non-mIAB cell may be excluded from mobile IAB frequency prioritization for up to 300 seconds.”


problem 1:how to help onboard UE reselect to a mobile IAB cell when it’s not camped on a mobile IAB cell
For the agreed text for frequency prioritization for UE cell reselection, one controversial issue is on whether to check the “best cell”. According to TS 38.304, a best cell is determined by UE according to absolute priority reselection criteria specified in clause 5.2.4.5, which specifies NR Inter-frequency and inter-RAT Cell Reselection criteria. And when camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected. So for an onboard UE, if a best cell is determined, UE shall perform cell reselection to that best cell based on legacy cell reselection mechanism. That means there is no problem in this scenario (i.e. a mobile IAB cell is the best cell) using legacy cell reselection mechanism. On the contrary, the intension of problem 1 is how to help onboard UE to reselect to a mobile IAB cell which is not a best cell when it is not camped on a mobile IAB cell. 
	- 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.



Observation 1: There is no problem when a mobile IAB cell is the best cell using legacy cell reselection mechanism. The problem is how to help UE to reselect to a mobile IAB cell which is not a best cell.
On the other hand, in order to obain normal service, a UE shall camp on a suitable cell as specified in TS 38.304. Another question is whether UE need to check “suitable cell” before frequency prioritization for cell reselection. As we know, UE need to read SIB1 of a cell in order to determine whether the cell is a suitable cell, e.g. to obtain PLMN, etc. However, according to 38.300, for a cell/frequency that is considered for camping by the UE, a UE is not required to acquire the contents of the minimum SI of that cell/frequency from another cell/frequency layer. And it is assumed in RAN2#124 meeting “Assume no change to SIB1 reading at cell reselection, i.e. a UE implementation where the UE reads SIB1 only from the highest ranked cell right before cell reselection is a valid impl”. So it is not suggested to check whether the cell is a suitable cell before frequency prioritization. Otherwise, there would be unnecessary UE complexity and power consumption. 
[bookmark: _GoBack]Observation 2: UE need to read SIB1 of a cell in order to determine whether the cell is a suitable cell. Currently a UE is not required to acquire SIB of a cell from another cell/frequency. 
Proposal 1: UE not to check whether the cell is a best cell or suitable cell before frequency prioritization for cell reselection. 
In our view, onboard UE can just simply consider the frequency providing mobile IAB to be the highest priority. And then the UE can search for a best cell based on the legacy NR inter-frequency cell reselection criteria. Specifically, the following three cases can be considered:  
Case 1: No assistance information for frequency prioritization is provided in SIB4
In this case, UE will perform cell selection/reselection using legacy mechanism. If a mobile IAB cell is selected/reselected, the UE considers the frequency to be the highest priority. 
Case 2: Only frequency info for mobile IAB cell is provided in SIB4
In case 2, UE considers the frequency providing mobile IAB to be the highest priority based on the frequency assistance information in SIB4. And the UE perform cell reselection using legacy mechanism. When a highest ranked cell is found in an inter frequency, the UE reads the SIB1 to check whether it is a mobile IAB cell. If it is a mobile IAB cell, the UE reselects to the mobile IAB cell; Otherwise, the UE may exclude this cell for up to 300 seconds, and check whether the highest ranked cell among the other cells on this frequency is a mobile IAB cell. 
Case 3: Both frequency and PCI list/range for mobile IAB cell are provided in SIB4
In case3, UE considers only cells withing this PCI list/range for this frequency for cell reselection evaluation for mIAB. And UE reselects to the highest ranked cell on this frequency.  
Proposal 2: Onboard UE considers the frequency providing mobile IAB to be the highest priority. 
Problem 2: how to avoid an onboard UE reselecting other cells after the UE is camped on a mobile IAB cell
If an onboard UE is camped on a mobile IAB cell, it may consider the frequency of its camped cell to be the highest priority as analyzed above. Furthermore, if assistance information for frequency prioritization is provided in SIB4, the UE would consider the frequency with mobile IAB cell listed in the assistance information to be the highest priority as well. In this situation, multiple frequencies are considered to be the highest priority. Based on current intra-frequency and equal priority inter-frequency cell reselection criteria, the UE shall perform ranking of all cells that fulfil the cell selection criterion S on the frequencies with the highest priority, which would lead to unnecessary inter-frequency measurement and power consumption. In our view, the UE can only consider the frequency of its camped cell to be the highest priority after it has camped on a mobile IAB cell even if assistance information is provided in SIB4, so as to reduce unnecessary inter-frequency measurement and power consumption. 
Observation 3: If assistance information for frequency prioritization is provided in SIB4, UE would consider the frequency of its camped cell and the frequencies listed in the assistance information to be the highest priority, which would lead to unnecessary inter-frequency measurement and power consumption.
Proposal 3: Onboard UE only considers the frequency of its camped cell to be the highest priority after it has camped on a mobile IAB cell even if assistance information is provided in SIB4. 
TP to TS 38.304 on frequency prioritization
Based on above analysis, the current text for frequency prioritization for UE cell reselection in mobile IAB needs to be updated. The proposed TP to TS 38.304 is provided in the below:
Proposal 4: RAN2 to agree the following TP on frequency prioritization to TS38.304:
	A UE on a vehicle with a mobile-IAB cell may consider the frequency for which aproviding mobile-IAB cell is the best cell to be the highest priority. A UE on a vehicle with a mobile-IAB cell only considers the frequency of its camped cell to be the highest priority after it has camped on a mobile IAB cell. The UE identifies a mobile-IAB cell by mobileIAB-Cell in SIB1 (see TS 38.331 [3]). The UE may narrow its search scope for mobile-IAB cell(s) by mobileIAB-InfoList-r18 if broadcasted in SIB4 (see TS 38.331 [3]). A non-mobile-IAB cell may be excluded from this mobile IAB frequency prioritization for up to 300 seconds.



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
In this contribution, we discussed the remaining open issues regarding frequency prioritization for cell reselection in mobile IAB. The following observations and proposals are given:
On problem 1
Observation 1: There is no problem when a mobile IAB cell is the best cell using legacy cell reselection mechanism. The problem is how to help UE to reselect to a mobile IAB cell which is not a best cell.
Observation 2: UE need to read SIB1 of a cell in order to determine whether the cell is a suitable cell. Currently a UE is not required to acquire SIB of a cell from another cell/frequency. 
Proposal 1: UE not to check whether the cell is a best cell or suitable cell before frequency prioritization for cell reselection. 
Proposal 2: Onboard UE considers the frequency providing mobile IAB to be the highest priority. 
On problem 2
Observation 3: If assistance information for frequency prioritization is provided in SIB4, UE would consider the frequency of its camped cell and the frequencies listed in the assistance information to be the highest priority, which would lead to unnecessary inter-frequency measurement and power consumption.
Proposal 3: Onboard UE only considers the frequency of its camped cell to be the highest priority after it has camped on a mobile IAB cell even if assistance information is provided in SIB4. 
Proposal 4: RAN2 to agree the following TP on frequency prioritization to TS38.304:
	A UE on a vehicle with a mobile-IAB cell may consider the frequency for which aproviding mobile-IAB cell is the best cell to be the highest priority. A UE on a vehicle with a mobile-IAB cell only considers the frequency of its camped cell to be the highest priority after it has camped on a mobile IAB cell. The UE identifies a mobile-IAB cell by mobileIAB-Cell in SIB1 (see TS 38.331 [3]). The UE may narrow its search scope for mobile-IAB cell(s) by mobileIAB-InfoList-r18 if broadcasted in SIB4 (see TS 38.331 [3]). A non-mobile-IAB cell may be excluded from this mobile IAB frequency prioritization for up to 300 seconds.
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