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1 Introduction
In the former R2 meeting, RAN2 has made the following agreements on idle/inactive mode mobility of access UEs regarding mIAB services, and cell type indication which could be associated with the cell reselection operation of the access UEs. 

R2#120

· Regarding the assumed mobile-IAB cell type indication, RAN2 assumes is may be specified if some related UE behaviour is specified. 

R2#121

· 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. 

Since there were some interest from companies including operators in the meeting, we can further discuss on this issue.
2 Discussion
2.1 Mobile-IAB cell type indication and cell reselection behavior

In last R2 meeting, there was the discussion on the enhancement of cell selection / reselection behavior.  In our understanding majority view was anyway to introduce the mIAB-cell type indication, but the agreement was conditional such as the UE operation regarding this indication should be specified, and then those indication itself can also be specified.
Problem: 

As in below figure, the possible problem on mIAB node’s service is that access UE onboard in mIAB cell might access the stationary cell due to the temporal strong signal strength, and again UE will be back to the mIAB cell when mIAB node is passed by that stationary cell.  And surrounding UEs might have the similar situation where surrounding UE will temporarily access the mIAB cell and back to its original stationary cells as mIAB cell moves. 
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Solution : 
In mIAB cell case, for the simplest solution, there could be 2 mechanisms simultaneously working. One is for UE side operation. The other is network side operation. For the UE side one, we can have the similar operation such as CSG cell case such as when UE camps on mIAB cell (which is only identified to see the mobile-IAB cell type indication broadcasted in the mIAB cell), UE consider the frequency corresponding to the mIAB cell, as the highest priority. In most cases, the signal strength of mIAB cell would be the best, and cell reselection to the best ranked cell within a frequency is the legacy behavior, so there would be no further prioritization per cell needed. By this operation, once UE is on-board, it is difficult that the UE can reselect the stationary cells with the different frequency during the traveling within mIAB node. This is the UE’s behavior to be newly specified. 

Observation 1. (Mechanism 1) UE’s operation to consider the frequency corresponding to the mIAB cell as the highest priority makes the UE reluctant to the reselection to the stationary cell.

The thing is that, this also impact to the surrounding UEs which can select the mIAB cell approaching to the bus station. Once surrounding UE reselect to the mIAB cell, same can happen to surrounding UE, i.e., surrounding UE keep the miAB cell as much as possible. So for preventing this, mechanism 2 is that stationary cells itself can broadcast its reselection parameter such as other mIAB cell’s frequency is the lowest priority. By doing this, surrounding UEs would get reluctant to reselect to the mIAB cells. However this is the network implementation. 
Observation 2. (Mechanism 2) The stationary cell’s operation to broadcast its reselection parameter such as mIAB cell’s frequency is the lowest priority makes surrounding UE reluctant to the reselection to the mIAB cell.

These two mechanisms needs to work simultaneously for the perfect solution. However, in the specification point of view, only mechanism 1 can be specified due to that it’s UE’s operation. Contrary to this, mechanism 2 is the network side implementation, and thus it cannot be specified. And also there is no guarantee that mIAB cell specific frequency is used in real deployment scenario. In this case, the stationary cell cannot proactively broadcast the frequency information of mIAB cell.
Observation 3. Mechanism 2 can be only realized by network implementation with known mIAB cell specific frequency information across the network.
Even without Mechanism 2, it is marginal in time for the on-board UE to reselect to stationary cell or for the stationary UE to reselect to mIAB cell, when mIAB cell is moving. It seems to be enough to prevent unnecessary reselection after UE’s camping on the mIAB cell. 
From above observations, we would like to specify on UE’s operation only, and leave the network side operation as implementation so that operator, if they want and get the mIAB cell specific frequency information, can further complete the whole operational solution for this cell reselection issue. This type of operation is already introduced in the LTE as below excerpt from 36.304
	While the UE is camped on a suitable CSG cell in normal coverage, the UE shall always consider the current frequency to be the highest priority frequency (i.e. higher than any of the network configured values), irrespective of any other priority value allocated to this frequency. 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 network configured priorities).


As RAN2 already agree with the UE’s prioritization for mIAB cell in cell reselection as working assumption, we would like to make it as agreement.
Proposal 1. RAN2 agree on UE’s prioritization for mIAB cell in cell reselection.

And then our proposal is to prioritize the mIAB cell’s frequency after UE’s camping on the mIAB cell as explained in the above.
Proposal 2. RAN2 agree that when the UE camps on a cell and it identifies that the cell is mIAB cell by receiving mobile-IAB cell type indication broadcasted in the mIAB cell, the UE consider the frequency corresponding to that mIAB cell as the highest priority.

For this type of operation, mIAB cell type indication is necessary. So need to change from WA to the agreement:
Proposal 3. RAN2 agree to introduce the mIAB cell indication in the SIB1.

2.2 Comparison with proactive UE search/measure for mIAB cell
There were some support of solution to prioritize the mIAB cell’s frequency in the last meeting. That was from the contribution [1].
	Onboard UE may consider a frequency of a mobile cell to have the highest reselection priority.  


This proposal seems to be similar with our P2. However they assume that without UE’s first camping on mIAB Cell, UE can consider the highest reselection priority to use. For this, the information in which frequency mIAB cell is located and which cell is mIAB cell in that frequency should be known a priori to the network (for SIB broadcasting from the RAN) or UE (for autonomous search). However, we don’t think this type of global information is necessary because it is enough to prioritize mIAB cell once UE camps on mIAB cell. Some reselection operation before finally camping on mIAB cell would lead to marginal loss to the performance as said in the above section. Instead, this solution might need the global information on the mIAB cell’s frequency assigned, and SIB signaling, or UE’s implicit information gathering. And those solution is based on identification of on-board UE which is very difficult to be specified. 
Observation 4. We don’t see any significant gain of above solution over the our P1 while additional specification effort is necessary as below:

· Need global mIAB cell specific freuqnecy information 

· SIB singaling of that frequency / mIAB cell information

· UE’s autonomous search which might miss the freq information in some case because UE’s search would be best effort
· Need of on-board UE identification method which is difficult to be specified. 

From the above analysis, we don’t think there is any need of this type of solution, and consequently we don’t think there is any necessity for UE to search and measure for mIAB cells on different frequencies with specified manner. And any assistance information for mIAB cell is not necessary, regarding below agreement made in last meeting. 

· 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. 

Proposal 4. RAN2 don’t introduce any specification of UE to search/measure proactively for mIAB cells on different frequencies.

Proposal 5. RAN2 don’t introduce any assistance information on the frequency assigned for mIAB cell.

3 Conclusion

In this contribution, we have the following conclusions and observations.
Observation 1. (Mechanism 1) UE’s operation to consider the frequency corresponding to the mIAB cell as the highest priority makes the UE reluctant to the reselection to the stationary cell.

Observation 2. (Mechanism 2) The stationary cell’s operation to broadcast its reselection parameter such as mIAB cell’s frequency is the lowest priority makes surrounding UE reluctant to the reselection to the mIAB cell.

Observation 3. Mechanism 2 can be only realized by network implementation with known mIAB cell specific frequency information across the network.

Proposal 1. RAN2 agree on UE’s prioritization for mIAB cell in cell reselection.

Proposal 2. RAN2 agree that when the UE camps on a cell and it identifies that the cell is mIAB cell by receiving mobile-IAB cell type indication broadcasted in the mIAB cell, the UE consider the frequency corresponding to that mIAB cell as the highest priority.
Proposal 3. RAN2 agree to introduce the mIAB cell indication in the SIB1.

Observation 4. We don’t see any significant gain of above solution over the our P1 while additional specification effort is necessary as below:

· Need global mIAB cell specific freuqnecy information 

· SIB singaling of that frequency / mIAB cell information

· UE’s autonomous search which might miss the freq information in some case because UE’s search would be best effort

· Need of on-board UE identification method which is difficult to be specified. 

Proposal 4. RAN2 don’t introduce any specification of UE to search/measure proactively for mIAB cells on different frequencies.

Proposal 5. RAN2 don’t introduce any assistance information on the frequency assigned for mIAB cell.
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