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Introduction 
In this contribution, the remaining issues for cell reselection restriction for the SNPN and PNI-NPN in the licensed operation are discussed and the way forward is proposed.
Discussion
Cell restriction due to RAN sharing
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. 
For PLMN only network, the above makes sense since it is quite unlikely the UE will find another cell of the registered PLMN in the frequency in the next 300s except in some corner cases where the UE ping-pong between country border.  In the case of NPN and with RAN sharing among PLMN, SNPN and CAG network in a frequency, it is quite likely that the NPN coverage occurs in a small area (e.g. a factory floor or a residential compound etc.) and the NPN UE may move in and out of the NPN coverage quite frequently to/from normal PLMN coverage in the same frequency.  The following are some such scenarios in Figure (i) and (ii): 


Figure (i) A cell broadcast PLMN#2, CAG+PLMN#1 and SNPN#A and another cell in the same frequency broadcasting only PLMN#2; A UE registered with SNPN#A or PLMN#1 with CAG selected moves between the 2 cells;


Figure (ii) A cell broadcast CAG#C+PLMN#1 and SNPN#A and another cell in the same frequency broadcasting CAG#D+PLMN#1 and SNPN#B; A UE registered with SNPN#A or PLMN#1 with CAG#C selected moves between a cell
TS36.304 addresses the case for CSG cell with the following text:
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.
However, this is not sufficient for the NPN in the RAN sharing case where the deployment may be that SNPN and CAG cells are RAN sharing in the same frequency with PLMN cells.
Observation#1: TS36.304 addressing the case for CSG cell is not sufficient for NPN in the RAN sharing case where the deployment may be that SNPN and CAG cells are RAN sharing in the same frequency with PLMN cells.
In the last e-meeting, RAN2 agreed for the case of unlicensed operation, if the highest ranked cell or best cell is not suitable due to not broadcasting the registered/selected SNPN ID or PLMN ID with CAG list, UE follows the NR-u behaviour (i.e. only the concerned cell is not cell reselection candidate but other cells in the same frequency of the concerned cell should still be considered for cell reselection/selection):
· For unlicensed spectrum and a UE in SNPN AM, if the highest ranked cell or best cell according to absolute priority reselection rules is a cell which is not suitable due to not broadcasting the registered or selected SNPN ID, the UE shall not consider this cell as candidate for cell reselection but should continue to consider other cells on the same frequency for cell reselection.
· For unlicensed spectrum and for a UE with non-empty allowed CAG list, if the highest ranked cell or best cell according to absolute priority reselection rules is a cell which is not suitable due to not broadcasting the selected/registered/equivalent PLMN, the UE with no empty allowed CAG list shall behave according to NR-U agreement. FFS how to handle the case when the cell belongs to the correct operator but it’s not a CAG member cell. (We might come back to this if serious concerns / problems are found with this)
For unlicensed operation, different SNPN or PLMN operators may share the same frequency and hence RAN2 agreed that there is a need to relax the Rel-15 UE behaviour. Such sharing of the same frequency by different SNPN and CAG also occurs in the RAN sharing case. 
Observation#2: RAN2 agreed to relax the Rel-15 UE behaviour for operators sharing the same frequency for the unlicensed operation. This is the same as the RAN sharing case for licensed operations and the relax behaviour should be extended.
The main concern for allowing UE to continue in the same frequency is that UE will camp on non-best cell. Since this is operator-controlled scenarios, we think that there can be coordination between the best cell and the non-best cell and hence the interference issue can be mitigated via coordination of resources between the best cells and non-best cell.
Hence it seems this restriction in the current specification needs to change for the licensed operation case such that only the concerned cell (i.e. not broadcasting the registered or selected PLMN or E-PLMN or registered or selected SNPN )is not considered as candidate for cell reselection but other cells within the same frequency is still considered as candidate for cell reselection.  
A way to resolve the NR NPN scenario is to allow the UE operating in SNPN access mode or UE with non-empty allowed CAG list to continue monitor in the same frequency for cell reselection in which it has found a cell not broadcasting its registered or selected SNPN or PLMN + CAG, as in the CSG case. But if the frequency is not used a RAN sharing deployment, it will result in unnecessary measurement on that frequency. 
Observation#3: If UE operating in SNPN access mode or UE with non-empty allowed CAG list were to continue monitor in the same frequency for cell reselection in which it has found a cell not broadcasting its registered or selected SNPN or PLMN + CAG, as in the CSG case, it may result in unnecessary measurement on that frequency if the frequency is not used a RAN sharing deployment and hence the specification should not mandate UE to measure the frequency. 
Alternatively, it is to leave it to the UE implementation for UE in SNPN access mode or UE with non-empty CAG allowed list to decide on whether to continue monitoring that frequency (based on its knowledge of whether the frequency is for RAN sharing).  Hence it is proposed:
Proposal#1: For a SNPN UE or a UE with non-empty allowed CAG list operating in licensed operation, if the highest ranked cell or best cell according to absolute priority reselection rules is not considered as candidate for cell reselection, the UE should continue to consider other cells on the same frequency for cell reselection (e.g. if RAN sharing of SNPN or CAG on the frequency). 
The highest ranked cell or best cell according to absolute priority reselection rules is not considered as candidate for cell reselection as it is not broadcasting the registered or selected 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
Emergency service handling for non-CAG capable UE in CAG only cell.
Following agreement has already been made in RAN2#109e for Rel-15 UE in CAG only cell for emergency services in limited service state:
1. Clarify in Stage 2 that a Rel-15 UE considers a CAG-only cell as acceptable cell if the cell is not barred to Rel-15 UEs, and if a PLMN ID without CAG list is broadcast and that PLMN is "not allowed" (e.g. by use of PLMN ID for which all registration attempts are rejected such that the PLMN ID becomes not allowed). Discuss wording as part of the Stage 2 discussion

The above means that with the cellReservedForOtherUse not set to ‘True’ and the IMS flag set to ‘True’ for a cell, a Rel-15 UE is allowed to camp on the cell as acceptable cell to make emergency call in limited service state even if the PLMN is forbidden.
One way for non-CAG capable Rel-16 UE is to follow the above Rel-15 UE behaviour. Alternatively, it is to follow the CAG capable Rel-16 UE as agreed in the last meeting below:
For CAG-capable Rel-16 UE, emergency calls in a CAG-only cell can be supported by setting cellReservedForOtherUse=true and allowing the Rel-16 UEs to ignore this flag and access the PLMNs in the NPN list in limited service state.
However, with following the CAG capable Rel-16 UE approach, it would require the non-CAG capable UE to not just know the presence of the NPN info list but also process the IE within the list (e.g. IMS flag is set to true as well as selecting a PLMN).  This is normally not required for non-CAG capable Rel-16 UE to do so.
Proposal#2: Emergency service handling for non-CAG capable UE in CAG only cell shall follow the Rel-15 UE behaviour (i.e. a Rel-15 UE considers a CAG-only cell as acceptable cell if the cell is not barred to Rel-15 UEs, and if a PLMN ID without CAG list is broadcast and that PLMN is "not allowed" (e.g. by use of PLMN ID for which all registration attempts are rejected such that the PLMN ID becomes not allowed)).
Conclusion
It is requested that RAN2 discussed the following observations and proposals:
Observation#1: TS36.304 addressing the case for CSG cell is not sufficient for NPN in the RAN sharing case where the deployment may be that SNPN and CAG cells are RAN sharing in the same frequency with PLMN cells.
Observation#2: RAN2 agreed to relax the Rel-15 UE behaviour for operators sharing the same frequency for the unlicensed operation. This is the same as the RAN sharing case for licensed operations and the relax behaviour should be extended.
Observation#3: If UE operating in SNPN access mode or UE with non-empty allowed CAG list were to continue monitor in the same frequency for cell reselection in which it has found a cell not broadcasting its registered or selected SNPN or PLMN + CAG, as in the CSG case, it may result in unnecessary measurement on that frequency if the frequency is not used a RAN sharing deployment and hence the specification should not mandate UE to measure the frequency. 
Proposal#1: For a SNPN UE or a UE with non-empty allowed CAG list operating in licensed operation, if the highest ranked cell or best cell according to absolute priority reselection rules is not considered as candidate for cell reselection, the UE should continue to consider other cells on the same frequency for cell reselection (e.g. if RAN sharing of SNPN or CAG on the frequency). 
The highest ranked cell or best cell according to absolute priority reselection rules is not considered as candidate for cell reselection as it is not broadcasting the registered or selected 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: Emergency service handling for non-CAG capable UE in CAG only cell shall follow the Rel-15 UE behaviour (i.e. a Rel-15 UE considers a CAG-only cell as acceptable cell if the cell is not barred to Rel-15 UEs, and if a PLMN ID without CAG list is broadcast and that PLMN is "not allowed" (e.g. by use of PLMN ID for which all registration attempts are rejected such that the PLMN ID becomes not allowed)).
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