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1 Introduction
In this contribution we discuss aspects related to SI acquisition for camping on a non-best cell on a carrier.
2 Discussion
During the NR-U study item it was discussed whether the UE should always camp on the strongest cell of a carrier or can the UE be allowed to camp on non-best cell. The conclusion of this discussion as captured in TR [1] is as follows:

·  In Unlicensed bands multiple PLMNs can use the same carriers without any co-ordination. Therefore, the best cell found by a UE on a frequency may not belong to the registered PLMN. In this case, the UE camps on a non-best cell on a carrier if the best cell does not belong to the registered PLMN (or E-PLMN), where the non-best cell is the best cell of the registered PLMN.

Observation 1: UE camps on a non-best cell on a carrier if the best cell does not belong to the registered PLMN (or E-PLMN).

Observation 2: The non-best cell is the best cell of the registered PLMN (or E-PLMN). 
In order to camp on non-best cell, UE needs to identify whether the cell belongs to its registered PLMN (or E-PLMN). The one or more PLMN(s) to which a cell belongs to is broadcasted in SIB1. So for identifying whether a cell belongs to the registered PLMN (or E-PLMN) or not, UE needs to acquire SIB1. UE also needs to acquire MIB as information about the SIB1 acquisition is included in MIB. 
Observation 3: UE needs to acquire MIB and SIB1 of not only the strongest cell but also other cells on a carrier for camping on non-best cell. 
In NR, UE needs to acquire the MIB and SIB1 of only the best cell found by UE on a frequency. However for NR-U, UE may have to acquire MIB and SIB1 of several detected cells on a frequency. In worst case it may have to acquire MIB and SIB1 of each detected cell on a frequency. The acquisition of MIB and SIB1 of several cells can significantly increase UE's power consumption and may also delay cell (re-)selection.
· For example, let's say the UE found 3 Cells (Cell 1, Cell 2, Cell 3) on frequency F1 which fulfills measurement criteria for cell (re-)selection. The UE ranks these cells in descending order of measurement quantity: measurement quantity Cell 1 > measurement quantity Cell 2 > measurement quantity Cell 3. UE first checks SIB 1 of Cell 1. If the PLMN identity of UE's PLMN is not included in PLMNIdentityList in SIB 1 of Cell 1, UE checks SIB 1 of Cell 2. If the PLMN identity of UE's PLMN is not included in PLMNIdentityList in SIB 1 of Cell 2, UE checks SIB 1 of Cell 3 and so on. 
Observation 4: The acquisition of MIB and SIB1 of several cells can significantly increase UE's power consumption and may also delay cell (re-)selection.
In real deployments operators may or may not coordinate usage of carriers in unlicensed bands. Assistance information can be provided to UE to minimise the burden of acquiring MIB and SIB1 of multiple cells on a carrier. SIB1 broadcasted by a cell can include an indication which indicates that frequency of this cell is not used by any other PLMN. For example, let’s say there is a Cell A on frequency F1. The cell A belongs to PLMN A and PLMN B. If there aren’t any cell on F1 corresponding to PLMN(s) other than PLMN A and PLMN B, Cell A broadcasts an indication indicating that e.g. OtherPLMNPresent set to FALSE. If there is one or more cells on F1 corresponding to PLMN(s) other than PLMN A and PLMN B, Cell A broadcasts an indication, e.g. OtherPLMNPresent set to TRUE. Upon reading the SIB 1 of a cell, if UE determines that this cell does not belong to its PLMN and SIB 1 includes an indication which indicates that frequency of this cell is not used by any other PLMN, UE does not have to look for cells of its PLMN on frequency of this cell. 
SIB1 broadcasted by a cell can also include a list of other PLMNs using the frequency of this cell. For example, let’s say there is a Cell A on carrier frequency F1. The cell A belongs to PLMN A and PLMN B. If there are one or more cells on F1 corresponding to PLMN C and PLMN D, Cell A broadcasts a list OtherPLMNsPresentList including PLMN C and PLMN D. If there aren’t any cell on F1 corresponding to PLMN(s) other than PLMN A and PLMN B, Cell A does not broadcast OtherPLMNsPresentList. Upon reading the SIB 1 of a cell, if UE determines that this cell does not belong to its PLMN and SIB 1 includes list of other PLMNs using the frequency of this cell and UE's PLMN is not included in this list, UE does not have to look for cells of its PLMN on frequency of this cell.

Observation 5: Assistance information can be useful in minimising acquisition of MIB and SIB1 of non-best cells on a carrier.
Proposal 1:  SIB1 broadcasted by a cell can include an indication which indicates whether frequency of this cell is used by any other PLMN or not.
Proposal 2:  SIB1 broadcasted by a cell can also include a list of other PLMNs (i.e. PLMNs other than the PLMNs to which the cell belongs) using the frequency of this cell.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1:  SIB1 broadcasted by a cell can include an indication which indicates whether frequency of this cell is used by any other PLMN or not.
Proposal 2:  SIB1 broadcasted by a cell can also include a list of other PLMNs (i.e. PLMNs other than the PLMNs to which the cell belongs) using the frequency of this cell.
4 References
[1] TR 38.889, “Study on NR-based Access to Unlicensed Spectrum”
