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1. Introduction
In the last meeting, there are some remaining FFS issues on the PCI range as follow:
	1.The PCI list of CAG cells can optionally be signalled to UEs. FFS on details of the list
2.FFS whether PCI range of SNPN cells can optionally be signalled to UEs. 


In this paper, we give our analysis on these FFS issues.
2. Discussions
In this chapter, we first analyze whether PCI range of SNPN cells can optionally be signaled to UEs, and then give more details on the CAG PCI list.
2.1 PCI range for the SNPN
Different from the CAG, the autonomous search function was not supported in SNPN. Without the autonomous search function, whether the PCI range is still useful for the SNPN network, there are many different views in the email discussion of the last meeting [1]. Some company believe that the PCI range can assist cell search and selection, and the others argue that the legacy white/black list can be used for the same purpose. Besides, some company also mentioned that it was related to whether “best or highest ranked cell” principle shall be complied. 
To analyze this issue, some details of the re-selection procedure shall be analyzed before give any conclusion, and both non-SNPN UE and SNPN UE shall be considered. The first question is if the highest ranked cell or best cell according to the absolute priority re-selection rules is a cell with unmatched Network ID, how does the UE act. In LTE, for different scenarios, there are different processing as follow:
	1, If the highest ranked cell or best cell according to absolute priority reselection rules is an intra-frequency or inter-frequency cell which is not suitable for a CN type due to being part of the "list of forbidden TAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell and other cells on the same frequency, as candidates for reselection for the CN type for a maximum of 300s.
2, If the highest ranked cell or best cell according to absolute priority reselection rules is a CSG cell which is not suitable due to not being a CSG member cell, the UE shall not consider this cell as candidate for cell reselection but shall continue considering other cells on the same frequency for cell reselection.


Shortly, there are 2 options:
Option 1: The UE shall not consider this cell and other cells on the same frequency, as candidates for 	 re-selection for the CN type for a maximum of 300s
Option 2: The UE shall not consider this cell as candidate for cell re-selection but shall continue considering other cells on the same frequency for cell re-selection
When it comes to SNPN, the following 2 scenarios shall be considered:
(1) For a SNPN UE, the highest ranked cell or best cell is a non-SNPN cell or a cell with unmatched SNPN-ID
(2) For a non-SNPN UE, the highest ranked cell or best cell is a SNPN cell.
Obviously, if we adopt option 1, the UE only need to read the SIB1 of the highest ranked cell or best cell to check accessibility, if it’s not suitable, the UE will change to another frequency. In other words, the UE only needs to read SIB1 in one cell per frequency layer. The PCI list information will not bring much benefit. But if we adopt option 2, the UE may have to read SIB1 of all of the higher ranked cell until find a suitable one, with this situation, signaling the reserved PCI range would be a good solution. By the reserved PCI range, the UE can ignore the cells with the PCI outside of the reserved PCI range directly, it doesn’t need to read the SIB1 of these higher ranked cells.
Proposal 1: On the SNPN PCI list reservation, Ran2 shall first discuss UE’s action when the highest ranked cell or best cell according to absolute priority re-selection rules is a cell with unmatched Network ID. 
Proposal 1.1: 2 options can be considered:
Option 1: The UE shall not consider this cell and other cells on the same frequency, as candidates for re-selection for the CN type for a maximum of 300s
Option 2: The UE shall not consider this cell as candidate for cell re-selection but shall continue considering other cells on the same frequency for cell re-selection
Considering that the SNPN and the PLMN can be deployed in the mixed carrier, it’s better to adopt option 2 to give UE more camping chance.
Proposal 1.2: Option 2 (continue considering other cells on the same frequency for cell re-selection) can be taken as baseline.
The second question is even the option 2 was selected, is there any other solution, e.g. legacy black cell list as mentioned in [1]. For the normal cell, it seems OK to contain the PCI reserved for the SNPN in the black list, but for the SNPN, it would introduce much overhead to signal all of the normal cells in the black list. Furthermore, compare with the black list, the PCI range can be used among the whole frequency for longer time (e.g. 24 hours) if we take legacy PCI range management method as follow. While the black list can be only used under the current cell for about 3 hours.
	 The reserved PCI range is only applicable to the frequency of the PLMN where the UE received this information. The UE considers the last received reserved range of PCI values for CSG cells to be valid for a maximum of 24 hours within the entire PLMN.


If taking the black list scheme, all of the normal cells shall always contain the PCI list of SNPN into black cell list. While with the PCI range scheme, the normal cells can broadcast the reserved PCI list of SNPN selectively, for that the UE can store the reserved PCI range for longer time (e.g. 24 hours) and use it among the whole frequency.
Proposal 2: Compared with the black list scheme, the PCI range method has more benefits from signaling overhead aspect.
2.2 PCI range for the CAG
In the last meeting, it has been agreed that “the PCI list of CAG cells can optionally be signaled to UEs”, but the details of the list is still FFS. In LTE, the reserved PCI range is applicable to the frequency of the PLMN where the UE received this information. In other words, for a PLMN, there is only one PCI range that used for the all of the CSG cells on the same frequency. For the CAG, there would be 3 different options:
Option a: The PCI list contain a list of PCI range for a PLMN;
Option b: The PCI list contain only one PCI range for a PLMN;
Option c: The PCI list contain one PCI range per CAG ID (Reserve a list of PCI range per CAG ID is too complex, so we don’t consider it together)
The option c is defined Per CAG ID, which is too complex and impractical from network side though it can help UE to detect its desired CAG cell efficiently. For the option a, we don’t see any benefits from the network side comparing with the option b, but it brings additional signaling overhead. Thus, for simplicity, we can take the option b as baseline.
Proposal 3: The PCI list contain only one PCI range for a PLMN. 
In LTE, the UE considers the last received reserved range of PCI values for CSG cells to be valid for a maximum of 24 hours within the entire PLMN. For the CAG, the same limitation can be adopted.
Proposal 4: The UE considers the last received reserved range of PCI values for CAG cells to be valid for a maximum of 24 hours within the entire PLMN. 
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: On the SNPN PCI list reservation, Ran2 shall first discuss UE’s action when the highest ranked cell or best cell according to absolute priority re-selection rules is a cell with unmatched Network ID. 
Proposal 1.1: 2 options can be considered:
Option 1: The UE shall not consider this cell and other cells on the same frequency, as candidates for re-selection for the CN type for a maximum of 300s
Option 2: The UE shall not consider this cell as candidate for cell re-selection but shall continue considering other cells on the same frequency for cell re-selection
[bookmark: _GoBack]Proposal 1.2: Option 2 (continue considering other cells on the same frequency for cell re-selection) can be taken as baseline.
Proposal 2: Compared with the black list scheme, the PCI range method has more benefits from signaling overhead aspect.
Proposal 3: The PCI list contain only one PCI range for a PLMN. 
Proposal 4: The UE considers the last received reserved range of PCI values for CAG cells to be valid for a maximum of 24 hours within the entire PLMN. 
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