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Introduction
As of now, we plan to have 1 TU to work on PRN WI at RAN3-107 until completed [1]. However due to the exceptional circumstances and no face to face discussion time in E-meeting, we provide an update work plan to reflect the latest progress, time budget and suggests a plan to carry out the work in RAN3#107 E-meeting.
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Updated Work Plan
2.1     Objectives of the WI

The detail objectives of the WI are copied here as follows [1]:
· Support NPN functionality in NG-RAN:

· CAG/SNPN relevant parameter broadcast from SIB [RAN2]

· CAG/SNPN cell selection/reselection [RAN2]

· CAG/SNPN cell access control [RAN2/3]

· For CAG, in the case of Intra-RAT intra-system and inter-RAT intra-system, the connected mode mobility support [RAN2/3] 

· The connected mode mobility support within SNPN[RAN2/3]

· For CAG/SNPN, necessary modifications to NG-C and Xn interfaces to communicate the CAG-ID/NID related parameters to NG-RAN nodes, respectively [RAN3]

· Support CAG/SNPN functionality with CU-DU split [RAN3]

· Support CAG/SNPN functionality with CP-UP split, if any [RAN3]
For now, the F1 and E1 aspects for NPN have not been discussed at length in RAN3 meeting. In order to at least ensure successful completion of basic functionalities for NPN, we recommend prioritizing working on the above highlighted F1 and E1 aspects in RAN3#107 E-meeting. After the basic functionalities are completely worked out, thus the related Stage-2 and Stage-3 specifications can be filled up.
Proposal 1: Prioritizing working on the F1 and E1 aspects in RAN3#107.
2.2     Progress of the WI

The latest progress of RAN2:
	Features
	SNPN Progress
	PNI-NPN(CAG) Progress

	CAG/SNPN relevant parameter broadcast from SIB [RAN2]
	[RAN2#107]:

· The SNPNs (identified by PLMN ID + NID) are broadcasted in SIB1
· The size and format of the NID will not be discussed in RAN2
· Up to 12 different SNPNs can be broadcasted in a cell
· If “mixed” network sharing is allowed (i.e. a cell can contain both PLMNs and NPNs), the total number of networks indicated in SIB1 (i.e. #PLMN + #SNPN + #PNI-NPN) shall not exceed 12
· If HRNN are broadcast then the HRNN should be broadcasted in a separate SIB (i.e. different from SIB1).
[RAN2#107b]:

· SIB1 allows indication of TAC, RANAC, cellIdentity per SNPN (per PLMN ID + NID). 
[RAN2#108]:

· NPN information is outside PLMN-IdentityInfoList as a new Rel-16 IE for NPN-only cell and PLMN+NPN cell (the total number of network IDs is still 12)
	[RAN2#107]:

· The PNI-NPNs (identified by PLMN ID + CAG ID) are broadcasted in SIB1
· The size and format of the CAG ID will not be discussed in RAN2 (we will be informed by other groups)
· Up to 12 different PNI-NPNs can be broadcasted in a cell.
· If HRNN are broadcast then the HRNN should a be broadcasted in a separate SIB (i.e. different from SIB1).
[RAN2#107b]:

· SIB1 allows indication of TAC, RANAC, cellIdentity for each CAG. The fields are indicated per PLMN-ID


	CAG/SNPN cell selection/reselection [RAN2]
	[RAN2#107]
· SNPN selection functions similar to normal PLMN selection: AS reports the found SNPNs (identified by PLMN ID + NID) to NAS which selects the network. In case of manual selection, the human readable network name (if broadcasted) may also be provided from AS to NAS.

· Once the UE has selected an SNPN, cell selection/re-selection is only performed within the SNPN, i.e. a cell is only considered suitable if the broadcasted SNPN identifier matches the selected SNPN.

[RAN2#107b]
· no new mechanism is introduced to handle the priority of a frequency layer of an SNPN cell on which the UE is camped (beyond what cellReselectionPriority provides in SIB4 and in RRCRelease)

· There is no autonomous search function of SNPN cells.

· reserving a PCI range for SNPN cells is purely a deployment issue (does not need to be reflected in the spec)

· No proximity indication in CONNECTED mode is needed for SNPN.
[RAN2#108]
· At least one of the following conditions must be satisfied for a cell to be considered as suitable by a Rel-16 UE not in SNPN AM:

a) Cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list of the UE for which the PLMN-ID is broadcast by the cell with no associated CAG-IDs and for which CAG-only indication is absent or false;

b) Cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list of the UE for which Allowed CAG list includes a CAG-ID broadcast by the cell.
· Each SNPN-only cell is treated by Rel-16 UEs not in SNPN AM as if cell status is barred;
· A PLMN-only cell or an SNPN+PLMN cell be an acceptable cell for a Rel-16 UE not in SNPN AM for which CAG-only indication is true for any PLMN-ID broadcast by the cell.
· The following are necessary conditions for an SNPN cell to be considered as a suitable cell by a Rel-16 UE in SNPN AM:
a) the cell is part of either the selected SNPN or the registered SNPN of the UE;
b) the cell is part of at least one TA that is not part of the list of "Forbidden Tracking Areas" which belongs to either the selected SNPN or the registered SNPN of the UE
c) the cell is not barred,

d) the cell selection criteria in clause 5.2.3.2 are fulfilled.
· In the UE on request of NAS, the AS shall scan all RF channels in the NR bands according to its capabilities to find available SNPNs. On each carrier, the UE shall at least search for the strongest cell, read its system information and report available SNPN identifiers together with their HRNN (if broadcast) to the NAS. The search for available SNPNs may be stopped on request of the NAS.”
	[RAN2#107]
· Network selection is triggered by NAS whereby AS reports the available PNI-NPNs (identified by PLMN ID + CAG ID) to NAS which selects the network to use. In case of manual network selection, the human readable network name (if broadcasted) may also be provided from AS to NAS.

· The Allowed CAG list and “CAG only” indication received from upper layers are taken into account in the cell suitability check during cell selection/re-reselection.

[RAN2#107b]

· no new mechanism is introduced to handle the priority of a frequency layer of a CAG cell on which the UE is camped (beyond what cellReselectionPriority provides in SIB4 and in RRCRelease).
· the UE can optionally implement an autonomous search function of CAG cells.
· reserving a PCI range for CAG cells is purely a deployment issue (does not need to be reflected in the spec)
· the PCI list of CAG cells can optionally be signalled to UEs.
[RAN2#108]
· cellReservedForOtherUse is used to prevent Rel-15 UEs to access the cell.
· A CAG cell which is not considered as suitable can be an acceptable cell for a Rel-16 UE not in SNPN AM.
· In the UE on request of NAS, the AS shall scan all RF channels in the NR bands according to its capabilities to find available CAGs. On each carrier, the UE shall at least search for the strongest cell, read its system information and report available CAG ID(s) together with their HRNN (if broadcast) and PLMN(s) to the NAS. The search for available CAGs may be stopped on request of the NAS.
· If NAS has selected a CAG and provided this selection to AS, the UE shall search for an acceptable or suitable cell belonging to the selected CAG to camp on.

	
	· All the R16 UEs will treat the cell as barred when the legacy IE cellReservedForOtherUse is set to “True” and this cell does not broadcast any CAG-IDs or NIDs.

· Allow autonomous cell search even in situations when frequency priorities are broadcast in system information. 

	CAG/SNPN cell access control [RAN2]
	[RAN2#107b]

· no preliminary access check for SNPN cells in CONNECTED mode

· SIB1/MIB supports prevention of access attempts by Rel-15 UEs on a SNPN-only cell for emergency services.

· Access attempts by Rel-15 UEs for emergency services on SNPN-only cell are not allowed.

· In a SNPN-only cell, access attempts for emergency services by Rel-16 UEs without support for SNPNs is not allowed.
[RAN#108] SNPN
· For SNPN, include the SNPN ID in the RRCSetupComplete message. Stage 3 detalls are FFS
· For SNPN, there is no need to include SNPN ID in the RRCResumeComplete message since the UE context is known to the network.
	[RAN2#107b]

· no preliminary access check for CAG cells in CONNECTED mode. The Allowed CAG list is provided to the gNB by the AMF.
· SIB1/MIB supports prevention of access attempts by Rel-15 UEs on a CAG-only cell for emergency services (this does not mean that access attempts by Rel-15 UEs for emergency services on CAG-only cell are always not allowed.) 
[RAN#108]PNI-NPN
· From RAN2 point of view there is no requirement for CAG ID to be included in RRC signalling at RRC connection establishment.



	
	[RAN#107b] For both SNPN and PNI-NPN:

· SIB1 of NPN-only cell prevents access attempts by Rel-15 UEs for normal services

· In a NPN-only cell, access attempts for normal services by Rel-16 UEs without support for NPN is not allowed.

· A new Rel-16 IE is needed with a role similar to role of cellReservedForOtherUse for Rel-15 Ues
[RAN#108] For both SNPN and PNI-NPN:
· 
Send a LS to SA3 with Agreement#1 with SA2 and RAN3 in To.

	For CAG, in the case of Intra-RAT intra-system and inter-RAT intra-system, the connected mode mobility support [RAN2]
	[Empty]
	[Empty]

	The connected mode mobility support within SNPN[RAN2]
	[Empty]
	[Empty]

	Emergency Services
	[Empty]
	[RAN#108]PNI-NPN
· Access attempts by Rel-15 UEs for emergency services on CAG cell could be allowed based on operator's preference


The latest progress of RAN3:

	Features
	SNPN Progress
	PNI-NPN(CAG) Progress

	CAG/SNPN cell access control[RAN3]
	[RAN3#105]

· Add NID into the Initial UE Message 


	[RAN3#105/105b]



	
	[RAN3#106]
· The agreements on the usage of mobility restriction list were captured in R3-197592 and R3-197593.

	1. For CAG, in the case of Intra-RAT intra-system and inter-RAT intra-system, the connected mode mobility support [RAN3] 

2. The connected mode mobility support within SNPN[RAN3]


	[RAN3#105]

· Indicate serving (PLMN ID, NID) in the mobility restriction list
· No equivalent (PLMN ID, NID) in the mobility restriction list

· At mobility, we assume that source NG-RAN node knows the (PLMN ID, NID)s supported by the candidate target cells

· At mobility, target RAN node needs to be informed of (serving PLMN, NID)

· At mobility, target RAN node shall fail the handover if the serving (PLMN, NID) does not match any of the target cell supported list of (PLMN ID, NID)s
	[RAN3#105]

· Indicate in the mobility restriction list the UE supported list of CAG IDs per plmn. 

· Indicate in the mobility restriction list the CAG-only indication per plmn (i.e. allowance of CAG UE to access non-CAG cells)

· At mobility, we assume that source NG-RAN node knows the list of CAG IDs supported by the candidate target cells

· At mobility, target RAN shall fail the handover if UE allowed CAG list does not match any of target cell supported list of CAG IDs (assuming target cell is a CAG cell)



	3. 
	[RAN3#106]
· The agreements on the mobility aspects were captured in R3-197777 and R3-197595.

	For CAG/SNPN, necessary modifications to NG-C and Xn interfaces to communicate the CAG-ID/NID related parameters to NG-RAN nodes, respectively [RAN3]
	[RAN3#105]

· At Exchange over NG setup, signal via configuration update the list of supported (PLMN ID, NID)s between NG-RAN node and AMF.

· Need to exchange the list of supported (PLMN ID, NID)s per cell over Xn setup, Xn configuration update, in the two directions.

[RAN3#106]
· NGAP shall support signaling multiple SNPN IDs from AMF to RAN; “Only signaling a single SNPN ID from AMF to RAN is supported in this release”

· Both options for NID shall be supported 

· Xn signaling shall support the scenario where a single logical cell supports more than one SNPN ID


	[RAN3#105]

· Need to exchange list of cell supported CAG IDs at Xn setup, and configuration update.



	
	[RAN3#106]
· The agreements on the paging aspects were captured in R3-197596, R3-197597 and R3-197598.


	Support CAG/SNPN functionality with CU-DU split [RAN3]
	[RAN3#105]

· Over F1, we exchange list of supported (PLMN ID, NID)s between DU and CU: DU-configured [PLMN ID, NID] to CU.


	[RAN3#105]
· all CAG information configured in DU

· Over F1, need to signal cell supported list of CAG IDs from DU to CU



	Support CAG/SNPN functionality with CP-UP split, if any [RAN3]
	[RAN3#105]

· Over E1, send the list of (PLMN ID, NID)s supported by CU-UP to CU-CP.
	[RAN3#105]



	
	[RAN3#106]
· BLCR for TS38.463 on NPN was approved.


2.3     Updated work plan
	Quarter
	Meeting #
	TU
	Plan

	Q3, 2019 
	RAN3#105
	1
	Identify the solutions on

· CAG/SNPN cell access control;

· For CAG, in the case of Intra-RAT intra-system and inter-RAT intra-system, the connected mode mobility support;

· The connected mode mobility support within SNPN;

· For CAG/SNPN, necessary modifications to NG-C and Xn interfaces to communicate the CAG-ID/NID related parameters to NG-RAN nodes, respectively;

· Support CAG/SNPN functionality with CU-DU split;

· Support CAG/SNPN functionality with CP-UP split, if any;

	
	RAN2#107
	0.5
	Identify the solutions on:

· CAG/SNPN relevant parameter broadcast from SIB;

· CAG/SNPN cell selection/reselection;

· CAG/SNPN cell access control;

	Q4, 2019
	RAN3#105bis
	1
	Try to conclude on the solutions on
· CAG/SNPN cell access control;

· For CAG, in the case of Intra-RAT intra-system and inter-RAT intra-system, the connected mode mobility support;

· The connected mode mobility support within SNPN;

· For CAG/SNPN, necessary modifications to NG-C and Xn interfaces to communicate the CAG-ID/NID related parameters to NG-RAN nodes, respectively;

· Support CAG/SNPN functionality with CU-DU split;

· Support CAG/SNPN functionality with CP-UP split, if any;
Start to discuss RAN2 impact of the selected solution(s) if any.

Start RAN3 Stage 2 and Stage 3 discussion on solution details;
Conclude on the down-selection for the rest issue if any;

	
	RAN2#107bis
	0.5
	Try to conclude on the solutions on:
· CAG/SNPN relevant parameter broadcast from SIB;

· CAG/SNPN cell selection/reselection;

· CAG/SNPN cell access control;

Start to discuss RAN3 impact of the selected solution(s) if any.

Start Stage 2 and Stage 3 discussion on solution details; 

Conclude on the down-selection for the rest issue if any;

	
	RAN3#106
	1
	Try to conclude on the solutions on

· CAG/SNPN Configuration From NG-RAN node to AMF and From AMF to NG-RAN;
· How to signal multiple PLMN IDs+NIDs;
· Network sharing related issues;

· Other remaining issues;
Continue Stage 2 and Stage 3 works; Approve corresponding CRs;

	
	RAN2#108
	0.5
	Conclude CONNECTED; Approve corresponding CRs;

	Q1, 2020
	RAN3#107
E-Meeting
	1
	Prioritizing F1 and E1 aspect discussion;

Resolve NG and Xn remaining issues;

Finalization of Stage 2 and Stage 3 works; 
Approve corresponding CRs;

	
	RAN2#109
	0.5
	Resolve remaining issues for NR

Approve Stage 2 and Stage 3 CRs


Proposal 2: RAN3 is requested to take into account the proposed Work Plan.
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Conclusion

In this contribution, we have provided an updated work plan for Rel-16 Private Network Support for NG_RAN WI. 
Proposal 1: Prioritizing working on the F1 and E1 aspects in RAN3#107.
Proposal 2: RAN3 is requested to take into account the proposed Work Plan.
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