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Introduction 
In the WI [1], the impact to cell selection/reselection for the introduction of SNPN and PNI-NPN is in one of the objectives:
· CAG/SNPN cell selection/reselection [RAN2]
In this contribution, the RAN2 impacts for idle mode mobility for the SNPN and PNI-NPN are analysed based on the SA2 specification [2].
Discussion
Cell selection/reselection for SNPN
After successful initial registration, the UE is registered to a SNPN ID (PLMN ID with corresponding NID) and camps on the cell where the initial registration was successful. On subsequent cell (re)-selection, the UE shall (re)select to neighbour cells belonging to the registered SNPN ID, until the next network selection is performed as in existing NR. This is as specified in 5.X.2.6:
UEs operating in SNPN mode of operation only select cells and networks broadcasting both PLMN ID and NID.
NOTE:	Further details on the NR idle mode procedures for SNPN cell selection will be defined in TS 38.331 [28] and in TS 38.304 [50].
Observation#1: Cell (re)selection for UE operating in SNPN access mode (SNPN UE) is among cells broadcasting the SNPN ID registered by the UE. 
Cell selection/reselection for CAG 
To support CAG, the UE is configured with the following CAG information included in the subscription [2, Section 5.X.3.3]:
-	an Allowed CAG list i.e. a list of CAG Identifiers the UE is allowed to access; and
-	optionally, an indication whether the UE is only allowed to access 5GS via CAG cells (see TS 38.304 [50] for how the UE identifies whether a cell is a CAG cell);
If UE is only allowed to access 5GS via CAG cells (CAG only UE), it means that the UE can only access CAG cell in which it is allowed to access based on the Allowed CAG list and not normal PLMN cell. Otherwise the UE can also access normal PLMN cells.
Observation#2: Cell (re)selection for UE that can only access CAG cell (CAG only UE) in which it is allowed to access based on the Allowed CAG list is only among cells broadcasting the PLMN ID registered by the UE and CAG ID which is in the UE’s Allowed CAG list.
Observation#3: Cell (re)selection for UE that has an Allowed CAG list and can also access normal PLMN cell is among cells broadcasting the PLMN ID equivalent/registered by the UE as well as cells also broadcasting the CAG ID which is in the UE’s Allowed CAG list. 
Enhancement to the suitability criteria
In Rel-15 NR, the suitability criteria are as follow:
suitable cell:
A cell is considered as suitable if the following conditions are fulfilled:
-	The cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list and trackingAreaCode is provided for that PLMN;
-	The cell selection criteria are fulfilled, see subclause 5.2.3.2.
According to the latest information provided by NAS:
-	The cell is not barred, see subclause 5.3.1;
-	The cell is part of at least one TA that is not part of the list of "Forbidden Tracking Areas" (TS 22.261 [12]), which belongs to a PLMN that fulfils the first bullet above.

The table below shows the suitability of a cell based on the UE

	
	CAG cell
	PLMN cell
	SNPN cell

	UE that can only access over CAG cell
	Suitable if broadcast one of the Allowed CAG IDs for the selected/registered PLMN 

	Not suitable
	Not suitable

	UE that is operating in SNPN access mode (SNPN UE)
	Not suitable
	Not suitable
	Suitable if SNPN ID matched

	UE that can access PLMN and CAG cell
	Suitable if broadcast one of the Allowed CAG IDs for the selected/registered PLMN 

	Suitable if selected/registered PLMN ID matches one of the PLMN ID broadcast (Rel-15)
	Not suitable

	UE that can only access over PLMN cell (CAG only UE)
	Not suitable
	Suitable if selected/registered PLMN ID matched one of the PLMN ID broadcast (Rel-15)
	Not suitable




For SNPN UE and CAG only UE, it also requires the following condition to consider a cell as suitable:
· The cell is broadcasting the NID which is part of the registered SNPN ID or the CAG ID which is one of the UE’s Allowed CAG list  as part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list;
In the case of a CAG UE that can also access normal PLMN cells, additional condition is required to consider whether it can treat a CAG only cell as suitable.
Assuming that the separate list is provided for SNPN and PNI-NPN in a cell, one way to provide these new conditions is as follow:
suitable cell:
A cell is considered as suitable if the following conditions are fulfilled:
-	The cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list and trackingAreaCode is provided for that PLMN (Note this PLMN can be in the Rel-15 PLMN list or one of the PLMN in SNPN list or CAG list);
-	The cell selection criteria are fulfilled, see subclause 5.2.3.2.
-    For SNPN UE or CAG only UE, the cell is broadcasting the NID which is part of the registered SNPN ID or the CAG ID which is one of the UE’s Allowed CAG list  for the PLMN that fulfils the first bullet above;
-    For a CAG only cell (i.e. cell only contains PNI-NPN cell), the cell broadcast CAG ID which is one of the CAG ID in the UE’s Allowed CAG list for the s PLMN that fulfils the first bullet above;
According to the latest information provided by NAS:
-	The cell is not barred, see subclause 5.3.1;
-	The cell is part of at least one TA that is not part of the list of "Forbidden Tracking Areas" (TS 22.261 [12]), which belongs to a PLMN that fulfils the first bullet above.

Proposal#0: On the checking of the PLMN, the UE (depending on whether it is accessing SNPN or accessing PLMN and/or PLMN+CAG) checks the PLMN in the SNPN list, Rel-15 PLMN list or CAG list.
Proposal#1: For a SNPN UE or a CAG only UE, it also requires the following condition to consider a cell as suitable:
· The cell is broadcasting the NID which is part of the registered SNPN ID or the CAG ID which is one of the UE’s Allowed CAG list for the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list;
Proposal#2: In the case of a CAG UE that can also access normal PLMN cell or a UE that access only PLMN cell, it will require the following condition to consider whether a cell is suitable:
-    For a CAG only cell (i.e. cell only contains PNI-NPN cell), the cell broadcast CAG ID which is one of the CAG ID in the UE’s Allowed CAG list for the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list;
Other considerations for cell reselection
Cell restriction due to RAN sharing
If the SNPN/CAG cell can be in the same frequency as other SNPN/CAG cell with different CAG ID and also PLMN cells, particularly in the RAN sharing case, the existing cell restriction rule should also be changed.  Currently in Rel-15 NR, if the intra-frequency cell or inter-frequency cell is not suitable due to network identification issue (i.e. PLMN does not match the registered PLMN), not only the concerned cell is not considered as a candidate for cell reselection but also other cells in the same frequency of the concerned cell.   
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 due to being part of the "list of 5GS 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 a maximum of 300 seconds.
With RAN sharing among PLMN, SNPN and CAG cell, this needs to change such that only the concerned cell is barred but other cells within the same frequency as the concerned cell is not barred.  Similar sentence has been specified in TS36.304 for CSG cell:
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.
For a SNPN UE or a CAG only UE, if the highest ranked cell or best cell according to absolute priority reselection rules is a cell not broadcasting the registered SNPN ID or the CAG ID which is one of the UE’s Allowed CAG list for the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list, 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. 
Alternative is to follow the IntraFrequencyReselection in the MIB as in Rel-15.
In a RAN sharing deployment, it would be good to follow the IntraFrequencyReselection in the MIB as the cell/network will know better whether there are further NPN sharing in the neighbouring cells of the concerned cell.
[bookmark: _GoBack]Proposal#3: The UE shall not consider this cell as candidate for cell reselection and shall follow the value of IntraFrequencyReselection in the MIB of this cell for whether to consider the other cells in the same frequency as candidate for cell reselection if:
· For a SNPN UE or a CAG only UE, the highest ranked cell or best cell according to absolute priority reselection rules is a cell not broadcasting the registered SNPN ID or the CAG ID which is one of the UE’s Allowed CAG list for the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list
· For a CAG UE that can also access normal PLMN cell or a UE that access only PLMN cell, the highest ranked cell or best cell according to absolute priority reselection rules is a CAG only cell (i.e. cell only contains PNI-NPN cell) which is not suitable due to CAG IDs broadcast in the cell not one of the UE’s allowed CAG list for the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list
Conclusion
It is requested that RAN2 discussed the following observations and proposals:
Observation#1: Cell (re)selection for UE operating in SNPN access mode is among cells broadcasting the SNPN ID registered by the UE. 
Observation#2: Cell (re)selection for UE that can only access CAG cell in which it is allowed to access based on the Allowed CAG list is only among cells broadcasting the PLMN ID registered by the UE and CAG ID which is in the UE’s Allowed CAG list.
Observation#3: Cell (re)selection for UE that has an Allowed CAG list and can also access normal PLMN cell is among cells broadcasting the PLMN ID equivalent/registered by the UE as well as cells also broadcasting the CAG ID which is in the UE’s Allowed CAG list. 
Proposal#0: On the checking of the PLMN, the UE (depending on whether it is accessing SNPN or accessing PLMN and/or PLMN+CAG) checks the PLMN in the SNPN list, Rel-15 PLMN list or CAG list.
Proposal#1: For a SNPN UE or a CAG only UE, it also requires the following condition to consider a cell as suitable:
· The cell is broadcasting the NID which is part of the registered SNPN ID or the CAG ID which is one of the UE’s Allowed CAG list for the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list;
Proposal#2: In the case of a CAG UE that can also access normal PLMN cell or a UE that access only PLMN cell, it will require the following condition to consider whether a cell is suitable:
-    For a CAG cell (i.e. cell only contains PNI-NPN cell), the cell broadcast CAG ID which is one of the CAG ID in the UE’s Allowed CAG list for the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list;
Proposal#3: The UE shall not consider this cell as candidate for cell reselection and shall follow the value of IntraFrequencyReselection in the MIB of this cell for whether to consider the other cells in the same frequency as candidate for cell reselection if:
· For a SNPN UE or a CAG only UE, the highest ranked cell or best cell according to absolute priority reselection rules is a cell not broadcasting the registered SNPN ID or the CAG ID which is one of the UE’s Allowed CAG list for the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list
· For a CAG UE that can also access normal PLMN cell or a UE that access only PLMN cell, the highest ranked cell or best cell according to absolute priority reselection rules is a CAG only cell (i.e. cell only contains PNI-NPN cell) which is not suitable due to CAG IDs broadcast in the cell not one of the UE’s allowed CAG list for the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list
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