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Introduction
During the email discussion [107bis#64][PRN] Suitable and acceptable NPN cells, most of the cell (re)selection issues were addressed, but there still have some leftover open issues to be discussed further, e.g. manual CAG selection, cell skipping rules for NPN network. In this contribution, we will share our view for the leftover issues.
Discussion
0. [bookmark: OLE_LINK11][bookmark: OLE_LINK10]Manual CAG Selection
SA2 has concluded that manual CAG selection is supported for PNI-NPN. The related description in [1] is as following:
	NOTE 2:	The human-readable network name per CAG Identifier is only used for presentation to user when user requests a manual CAG selection.


[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Besides, more detail descriptions about the manual CAG selection are given in [2] as the following:
	[bookmark: _Toc20125211]4.4.3.1.2	 Manual Network Selection Mode Procedure
Upon selection of a PLMN (and CAG-ID if the user selected his desired CAG-ID as well) by the user, the MS initiates registration on this PLMN (and CAG-ID if the user selected his desired CAG-ID as well)


Based on above description from SA2, we find manual CAG selection is supported from SA2 perspective, which impacts RAN2 spec.
[bookmark: OLE_LINK12]Observation 1: Manual CAG selection is supported, and possible impact should be considered in RAN2.
What’s the UE behavior if UE reselects to a cell where the manually selected CAG ID is not broadcasted? This question may impact the procedures in RAN2. But there is no guidance in SA2 for AS on the above mentioned question. Hereby we can take manual PLMN selection as a reference. Related description can be found in [2]:
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Once the MS has registered on a PLMN selected by the user, the MS shall not automatically register on a different PLMN unless:
i)	the new PLMN is declared as an equivalent PLMN by the registered PLMN; 
ii)	the user selects automatic mode;
iii)	the user initiates an emergency call while the MS is in limited service state and either the network does not broadcast the indication of support of emergency calls in limited service state, the registration request for emergency services is rejected by the network or the attach request for emergency bearer services is rejected by the network; or
iv)	the user initiates access to RLOS, while the MS is in limited service state and either the network does not broadcast the indication of support of RLOS in limited service state, or the EPS attach request for access to RLOS is rejected by the network.



Base on above description, once a UE in manual PLMN selection mode has registered on a PLMN selected by user, UE shall not automatically register on a different PLMN with few exceptions.
Observation 2: For UEs in manual PLMN selection mode, once a UE has registered on a PLMN, UE shall not automatically register on a different PLMN with few exceptions listed in [2].
Considering the possible impact on RAN2 about manual CAG selection, we propose to clarify the understanding of the manual CAG ID in RAN2 and to request SA2 to make further confirmation if any.
[bookmark: OLE_LINK13]Proposal 1: RAN2 understand that once the UE has registered on a CAG selected by the user, the UE shall not automatically register on a different CAG.
As the outcome of manual CAG selection may impact the rule on AS for cell (re)selection, it’s better to confirm our understanding with SA2/CT1.
Proposal 2: Send LS to SA2/CT1 to confirm the impact on AS for cell (re)selection for manual CAG selection procedure.
0. Cell Skipping Rules for NPN Network
In LTE, RAN2 introduced PCI range feature for intra-frequency carrier, based on which UE may skip some cells during neighbor cell detection procedure. This feature is beneficial for UE power saving purpose.
In NR, companies also find the necessity to introduce the same mechanism, so during RAN2#107bis meeting, RAN2 agreed the following agreement:
The PCI list of CAG cells can optionally be signalled to UEs. FFS on details of the list
In NR, the NPN network includes two types, e.g. SNPN and PNI-NPN. Since the UEs may have different types e.g. SNPN/CAG capable or SNPN access mode/CAG-only indicator, it’s beneficial to design the PCI range based on different NPN types. 
Basically, there are 2 options for PCI-range design:
Option1: Define PCI-range to indicate SNPN/PNI-NPN cell separately;
In this option, the network could give the PCI-range for SNPN/PNI-NPN separately. Each PCI-range only indicates the SNPN/PNI-NPN only cells, i.e. the sharing cell of NPN and normal PLMN cannot be included in the PCI-range. After receiving the PCI-range, the PLMN only UEs can avoid to detect the cells in such range. If a cell is shared by SNPN and PNI-NPN, the PCI of the cell can be included in both PCI-ranges.
Option2: Define PCI-range per NPN ID separately;
Based on option1, to make further efforts, the operator may deploy NPN1 in frequency1, and deploy NPN2 in frequency2. Then a specific NPN ID (SNPN ID or CAG ID with PLMN ID) may be included in the PCI-range. After receiving the PCI-range, the PLMN only UEs can avoid to detect the cells in such range.
The two options listed above have different complexities, and which one is preferable depends on the operator’s deployment implementation.
Proposal 3: RAN2 to discuss which PCI range design option is more desirable:
Option1: Define PCI-range to indicate SNPN/CAG cells separately;
Option2: Define PCI-range per NID/CAG ID.
In the current spec, NPN capable UEs have to measure all the frequencies broadcasted in the system information as there is no NID/CAG ID or network type info for each inter-frequency carrier. UE can only find whether a cell is suitable or not by checking the SIB1 of the target cell, which may cause additional measurement delay and power consumption. 
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Observation 3: In RAN sharing scenario, it’s possible that the frequency configured in SIB4 may belong to different NPN network. UE needs to measure all the frequencies broadcasted in system information as there is no NID/CAG ID or network type info for each inter-frequency carrier, which will cause additional measurement delay and power consumption.
So we think it’s beneficial for the network to broadcast the supported NID/CAG ID or network type indicator along with the inter-frequency carrier info in SIB4.
Proposal 4: Broadcast the supported NID/CAG ID or network type indicator along with the inter-frequency carrier info in SIB4.
In the current spec, the broadcast frequency priority info is common for all type of UEs to control the idle/inactive mobility no matter the UE is capable of NPN or not. The issue is that the wanted frequencies for NPN only UEs and for PLMN only UEs may be quite different. If the network wants to control the mobility behavior separately for different type of UEs, the network has to broadcast lots of frequency info along with the priority info. But the NPN only UEs can’t filter any frequency as it’s impossible to know which frequency is PLMN only frequency. So in order to control the mobility behavior separately for different type of UEs as well as limiting the measurements object for both NPN only UEs and PLMN only UEs. It’s beneficial to broadcast two sets of common frequency priority info, one set is for NPN capable UEs, the other set is for PLMN only UEs.
Proposal 5: Broadcast two sets of common frequency priority info in system information, e.g. one set for NPN capable UEs, the other set for PLMN only UEs. The details are FFS.
0. Acceptable cell in SNPN
SA2 has concluded that emergency service is not support in SNPN access mode, It is stated in [1] as following,
	Emergency services are not supported in SNPN access mode.


Besides, SA2 has defined procedure for SNPN access mode UE to enter limited service state. It is stated in [2] as following,
	If there were one or more SNPNs which were available, allowable, and identified by an SNPN identity in an entry of the "list of subscriber data" in the ME but an LR failure made registration on those SNPNs unsuccessful, the MS selects one of those SNPNs again and enters a limited service state.


Given the above, SNPN access mode UE will enter limited service state but cannot use emergency service. Then we may want to know what kind of service can be provided to SNPN AM UE?
There are already definition about the service provided in limited service state in RAN2,it includes emergency calls, ETWS and CMAS. The related description can be found in [3], it is stated as following,
	An "acceptable cell" is a cell on which the UE may camp to obtain limited service (originate emergency calls and receive ETWS and CMAS notifications).


Based on the above descriptions, the only possible service for SNPN access mode UE in limited service will be ETWS/CMAS. But there is no any description in SA2 till now.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]So we think SA2 should clarify what is the meaning of limited service for SNPN network as emergency service is not supported for SNPN cell, which is not aligned with the acceptable cell definition in RAN2.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 6: Send LS to SA2 to clarify the definition of acceptable cell in SNPN network.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
Observation 1: Manual CAG selection is supported, and possible impact should be considered in RAN2.
Observation 2: For UEs in manual PLMN selection mode, once a UE has registered on a PLMN, UE shall not automatically register on a different PLMN with few exceptions listed in 23.122.
Observation 3: In RAN sharing scenario, it’s possible that the frequency configured in SIB4 may belong to different NPN network. UE needs to measure all the frequencies broadcasted in system information as there is no NID/CAG ID or network type info for each inter-frequency carrier, which will cause additional measurement delay and power consumption.
Proposal 1: RAN2 understand that once the UE has registered on a CAG selected by the user, the UE shall not automatically register on a different CAG.
Proposal 2: Send LS to SA2/CT1 to confirm the impact on AS for cell (re)selection for manual CAG selection procedure.
Proposal 3: RAN2 to discuss which PCI range design option is more desirable:
[bookmark: _GoBack]Option1: Define PCI-range to indicate SNPN/CAG cells separately;
Option2: Define PCI-range per NID/CAG ID.
Proposal 4: Broadcast the supported NID/CAG ID or network type indicator along with the inter-frequency carrier info in SIB4.
Proposal 5: Broadcast two sets of common frequency priority info in system information, e.g. one set for NPN capable UEs, the other set for PLMN only UEs. The details are FFS.
Proposal 6: Send LS to SA2 to clarify the definition of acceptable cell in SNPN network.
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