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1. Introduction
In this contribution, we discuss SIB-less cell and SSB-less cell based on the discussion and decisions so far.
2. Discussion
2.1 SIB-less cell

2.1.1 SIB1 acquisition from anchor cell
When UE finds that the SIB-less cell is the highest ranked cell in cell re-selection, the UE will try to acquire SIB1 of the SIB-less cell to evaluate whether the access to the cell is allowed or not. To identify the anchor cell, at least NR-ARFCN (24bits) and PCI (10bits) of the anchor cell should be provided to the UE. However, there is no enough available space in MIB to include such information, so unless the UE acquired the anchor cell information before, the UE cannot acquire the SIB1 of the SIB-less cell for the moment. If UE is unable to acquire the SIB1, the UE considers the cell as barred and may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds. Even though UE knows the cell is SIB-less cell, if the UE is not sure how to acquire it, there is no choice but to consider the cell as “barred” until acquiring SIB1 from the anchor cell.
Observation 1
UE considers the SIB-less cell as “barred” until acquiring SIB1 from the anchor cell.
If the intraFreqReselection in MIB of the SIB-less cell is set to "not allowed", the UE shall not re-select to another cell on the same frequency as the barred cell and exclude such cells as candidates for cell selection/reselection for 300 seconds. To minimize such cell/frequency barring caused by the SIB-less cell, the network should enable UE to know which cell is the anchor cell as soon as possible. Therefore, the association information, e.g. mapping between PCI-ARFCN-NR of NES cell and that of the anchor cell, need to be provided by neighbor cells of the SIB-less cell, e.g. via new SIB.

Proposal 1
RAN2 assumes that a list of SIB-less cells and the associated anchor cells are provided from neighbour cells, e.g. via new SIB.

When UE finds out the anchor cell, the SIB-less cell may no longer be the highest ranked cell. Then, the UE would not try to acquire SIB1 of the SIB-less cell. However if UE discards the association between the SIB-less cell and the anchor cell, the UE would repeat the cell/frequency barring when the SIB-less cell becomes the highest ranked cell again. Therefore, UE need to store the association information within the valid area so as not to repeat the cell/frequency barring.
Proposal 2 
RAN2 assumes that UE stores the association between the SIB-less cell and the anchor cell within the valid area.
2.1.2 RACH on SIB-less cell
If UE in RRC_IDLE/INACTIVE can perform the Random Access procedure using the RACH resources of the NES cell, it would be useful for anchor cell to offload the RACH load. Though SIB1 including  the configuration of cell specific random access parameters is not directly provided from the SIB-less cell, once UE acquires valid SIB1 from the anchor cell, the UE would be able to perform RACH using the RACH resources of the SIB-less cell.

If SIB-less cell supports the RA procedure for initial access/resume of UE in RRC_IDLE/INACTIVE, it means the SIB-less cell should be able to work as a PCell after the successful RACH completion. We assume that though the SIB-less cell doesn’t broadcast SIB periodically but would provide SIB to UE in RRC_CONNECTED using dedicated signalling, as legacy cell does to UE for which the common search space for SIB is not provided on the active BWP. Therefore, if UE can acquire SIB1 of the SIB-less cell from the anchor cell, no additional impact is foreseen to support RACH on SIB-less cell. 
Observation 2
If UE can properly acquire SIB1 from the anchor cell, no additional impact is foreseen to perform RACH on SIB-less cell.
To utilize the RACH resources of the SIB-less cell, we can design two different models.  The first one is UE is allowed to camp on the anchor cell only, and chooses a RACH resource between the SIB-less cell and anchor cell when the RA procedure is triggered. This model seems suitable when the paging is also not transmitted from the SIB-less cell. The purpose of the camping is to receive the system information and paging from the cell. If SIB-less cell doesn’t transmit paging as well as SIB, the camping on such cell should be banned. 
The second model is to allow UE to camp on the SIB-less cell, and UE performs RACH using the RACH resources of the serving cell. For example, if paging is provided from the SIB-less cell, some UE may be better to camp on the SIB-less cell rather than the anchor cell, depending on the ranking or frequency priority of them.
Proposal 3
To utilize RACH resource of SIB-less cell, consider following two models:

· Model 1: UE camps on the anchor cell only and decides whether to use RACH resource of the serving cell or SIB-less cell when the RACH is triggered. 

· Model 2: UE camps on either SIB-less cell and anchor cell, and performs RACH using RACH resources of the serving cell.

2.1.3 Paging on SIB-less cell 

If the SIB-less cell and the anchor cell belong to the same paging area, no matter from which cell the UE receive the Paging the contents of the paging will be the same. If so, though the paging is transmitted by the SIB-less cell, UE doesn’t need to tune its radio to receive the paging and the system information from different cells. Then, the question is whether we can ensure that the SIB-less cell and the anchor cell always belong to the same paging area. The SIB-less cell and the associated anchor cell should be geographically overlapped so that the UE can acquire SIB1 from the anchor cell in the coverage of the SIB-less cell. If they are deployed in the same place, the SIB-less cell and the anchor cell are likely to belong to the same paging area. 
Observation 3
The SIB-less cell and the anchor cell are likely to belong to the same paging area.
To avoid complex UE behaviour in RRC_IDLE/INACIVE, i.e. switching between NES cell and anchor cell, we propose not to consider the case that the SIB-less cell and the anchor cell belong to different paging areas. If the proposal is accepted, the SIB-less cell doesn’t need to transmit the paging.
Proposal 4
Do not consider the case that the SIB-less cell and the anchor cell belong to different paging area. (I.e. Do not support paging transmission from the SIB-less cell.)
2.2 SSB-less cell

2.2.1 RACH on SSB-less cell

If RACH for initial access/RRC resume in RRC_IDLE/INACTIVE is allowed on the SSB-less cell, the SSB-less cell should be able to perform a role of PCell. It also requires UE to perform the time/frequency synchronization of SSB-less PCell using the SSB transmitted from the anchor cell. The existing feature 1-10, scellwithoutSSB, indicates whether or not UE is able to use SSB from other Cells for time/frequency synchronization of SCell without SSB. It is not applicable to PCell without SSB and non-CA case.

Observation 4
Support for initial access/RRC resume on SSB-less cell requires a new UE feature indicating whether or not UE is able to use SSB from neighbour cell (i.e. anchor cell) for time/frequency synchronization of PCell without SSB.

The feasibility of PCell without SSB should be studied by RAN4 first. Therefore, RAN2 should not consider the initial access/RRC resume on the SSB-less cell until RAN4 confirms the PCell without SSB is feasible.

Proposal 5
Do not consider the initial access/RRC resume on SSB-less cell until RAN4 confirms the PCell without SSB is feasible. 
2.2.2 Paging on SSB-less cell 

In 2.1.3, we already proposed not to support the paging transmission on the SIB-less cell and to always put the SIB-less cell and the anchor cell in the same paging area. RAN2 already assumes that the SSB-less cell doesn’t transmit SIB also, so it is also proposed not to support the paging transmission on the SSB-less cell.

2.2.3 Ranking of SSB-less cell

Cell reselection to a cell on an equal priority NR frequency is based on ranking for intra-frequency cell reselection. If the frequency of the SSB-less cell and that of the anchor cell has the same frequency priority, UE will compare the ranking of them to find a highest ranked cell for cell reselection. Since the ranking of the SSB-less cell is calculated using SSB transmitted from the anchor cell, if the cell- or frequency-specific offset is not configured for them, the SSB-less cell and the anchor cell have the same ranking. 
Though the cell- or frequency-specific offset is configured for the SSB-less cell and/or the anchor cell, since the offset is broadcast via system information, all UEs camping on the same cell will apply the same offset and make the same mobility decision, e.g. all UEs selects the anchor cell, if a negative offset is configured for the SSB-less cell. This is not desirable from the UE distribution perspective. Therefore, for the SSB-less cell, RAN2 needs to discuss how to distribute UEs to SSB-less cell and anchor cell on the equal priority frequency.
Proposal 6
Discuss how to make the SSB-less cell and the anchor cell have different ranking to distribute UEs to SSB-less cell and the anchor cell, if they are deployed on the equal priority frequency.
Conclusion
Regarding SIB-less cell,
Proposal 1
RAN2 assumes that a list of SIB-less cells and the associated anchor cells are provided from neighbour cells, e.g. via new SIB.

Proposal 2 
RAN2 assumes that UE stores the association between the SIB-less cell and the anchor cell within the valid area.
Proposal 3
To utilize RACH resource of SIB-less cell, consider following two models:

· Model 1: UE camps on the anchor cell only and decides whether to use RACH resource of the serving cell or SIB-less cell when the RACH is triggered. 

· Model 2: UE camps on either SIB-less cell and anchor cell, and performs RACH using RACH resources of the serving cell.

Proposal 4
Do not consider the case that the SIB-less cell and the anchor cell belong to different paging area. (I.e. Do not support paging transmission from the SIB-less cell.)

Regarding SSB-less cell,
Proposal 5
Do not consider the initial access/RRC resume on SSB-less cell until RAN4 confirms the PCell without SSB is feasible. 

Proposal 6
Discuss how to make the SSB-less cell and the anchor cell have different ranking to distribute UEs to SSB-less cell and the anchor cell, if they are deployed on the equal priority frequency.[image: image1.png]
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