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Introduction
In RAN#87e meeting, the revised WID[1] of PRN was approved, the target completion meeting was extended to RAN#88. There will be two E-meetings for us to resolve the remaining issues of PRN WI. In this paper, we provided an update work plan to reflect the latest progress, the changed time budget and suggests a plan to carry out the work in two following E-meetings.
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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]

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. 
[RAN#109-E]
· RRC_INACTIVE state is supported for SNPN and CAG
· Remove the following Editor’s Notes without introducing any other changes

· Editor's Note: The need for list of NIDs depends on the RAN sharing scenarios to be supported.

· Editor's Note: The support of sharing logical cells is FFS.

· No PCI range of SNPN cells will be signalled

· 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,

· 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.
· Proximity indication is not supported CAGs

· EN-DC is not supported for NPN

· When a cell broadcasts any CAG IDs or NIDs, NPN-capable Rel-16 UE can treat the cell with cellReservedForOtherUse = true as a candidate during cell selection and cell reselection.

· 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.

· 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.

· UE in SNPN AM does not ignore intraFreqReselection broadcast by a SNPN cell in licensed spectrum.

· UE not in SNPN AM does not ignore intraFreqReselection broadcast by a CAG cell in licensed spectrum. 

· High quality criteria is not considered for SNPNs in Rel-16.

· CAG-capable UE is not allowed to reselect to a CAG member cell ignoring highest ranked cell or best cell acc. To absolute priority reselection rules.
· No enhancement in Rel-16 to include NID/CAG ID or network type indicator along with the inter-frequency carrier info in SIB4.

· If the cell broadcast multiple CAG identities, CAG identities associated to the same PLMN identity is listed in the same cag-IdentityList in the cell.
· 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. 
· Definition for NPN-only cell: A cell that is only available for normal service for NPNs’ subscriber. From a UE point of view this is determined by detecting the setting of the cellReservedForOtherUse IE to true while the npn-IdentityInfoList-r16 IE is present in CellAccessRelatedInfo (this only applies for Rel-16 and later NPN-capable UEs)

	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.
[RAN#109-E]
· For cells shared between PLMNs and NPNs, non-NPN capable UEs use the first PLMN ID in the Rel-15 PLMN list for the SIB validity check.

· To index NPNs, build on the existing plmn-IdentityIndex (to avoid ASN.1 changes other than in SIB1).

· In RAN sharing scenarios, the lowest index values belong to the PLMNs (using legacy indexing) and the highest index values belong to NPNs.

· Add a condition that NPN-only cell generating NPN-indexes (for PNI-NPNs and SNPNs) shall count the PLMN-index part as zero. 

· Extend the current measurement reporting procedures to include NPN information to support ANR. (It is FFS if it is mandatory for all Rel-16 UEs to support it.)

· The CAG ID/SNPN NID information shall be added into the CGI-InfoNR. (It is FFS if it is mandatory for all Rel-16 UEs to support it.)

· For NPN-only cells, the first NPN ID (PLMN ID and NID or PLMN ID and CAG ID) is used for the SIB validity check by NPN capable UEs.

· There is no need to create any order between SNPNs and PNI-NPNs during the indexing.

· There is no need for the CAG-UE to report the MemberStatus and corresponding identity of reported cell acquired from system information in the measurement report message as what the LTE CSG-UEs execute.

· For cells shared between PLMNs and NPNs, NPN capable UEs use the first PLMN ID in the Rel-15 PLMN list.

· The selectedPLMN-Identity can refer to a NPN (a SNPN or a PNI-NPN) or set of PNI-NPNs having the same PLMN ID (in case CAG ID is not sent in the RRC message) in the description of RRCSetupComplete message and the relevant procedures.

· HRNN is broadcast in a new SIB.

· Associate the HRNN and the Network ID implicitly. The SIB for HRNN shall have the same amount of HRNN elements as the number of CAGs and NIDs in SIB1. These elements can also be absent. 

· ASN.1 in Proposal 1c in R2-2001682 can be taken as a baseline.

· The UAC parameters per SNPN are configured by reusing the existing uac-BarringPerPLMN-List.


· The UAC parameters should be configured per SNPN.

	For CAG, in the case of Intra-RAT intra-system and inter-RAT intra-system, the connected mode mobility support [RAN2]
The connected mode mobility support within SNPN[RAN2]
	[RAN#109-E]
· There is no need to include CAG ID in RRCResumeComplete message for UE in automatic CAG selection mode.
· Normal network controlled mobility procedure can apply for a UE leaving a CAG cell in connected mode.
	[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.
[RAN3#107-E]

· (TP for NPN Baseline CR 38.300) Correction of NPN configuration was agreed in R3-201246
· (TP for NPN BL CR for 38.300) Correction of NPN Access control was agreed in R3-201230
· (TP for NPN BL CR for 38.413) Correction of NPN Access control was agreed in R3-201231
· The value of maxnoofAllowedCAGsperPLMN in MRL is 256. And (TP for NPN BL CR for TS 38.413) Mobility restriction list was agreed in  R3-201288
· (TP for CR#0290 to TS38.413 Baseline CR on NPN) Resolving open issues for NPN was agreed in R3-201268
· [TP for BL CR 38.423] Proposal to resolve some open items in the BL CR was agreed in R3-201335

	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



	
	[RAN3#107-E]

· TP for NPN BL CR for 38.401 was agreed in R3-201348
· CR to TS 38.470 on support of NPN was endorsed in R3-201364 as BL

· (TP for NPN BL CR for TS 38.473) Further support of NPN over F1 was agreed in R3-201365

	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.
[RAN3#107-E]
· [TP for NPN BL CR 38.463] Introduction of further NPN E1AP content was agreed in  R3-201314
· CR to TS 38.460 on support of NPN was agreed in R3-201337

	For RAN sharing and Dual connectivity [RAN3]

	[RAN3#107-E]
For RAN sharing: 

· Follow the conclusion of SA on RAN sharing. And (TP for NPN BL CR for 38.300) Correction of NPN RAN sharing was agreed in R3-201251
· Remove the restriction of AMFs only supporting one SNPN. And NPN – RAN Sharing Aspects was agreed in R3-201319
· The scenario that AMF support both a PLMN and SNPN has no impact to RAN3

For Dual connectivity:

· (TP for NPN BL CR for 38.300) Dual Connectivity aspects of NPN was agreed in R3-200202


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

	Q2, 2020
	RAN3#107b-e
	
	Resolve the remaining issues as follow：
· Potential impact of manual CAG selection
· The failure cause values over all potential interfaces

· Access verification for mobility in inactive state

· UE Context related signaling, and PNI-NPN aspects in interface messages for F1 
· UE Context related signaling, and PNI-NPN aspects in interface messages for E1
· the value of maxnoofAllowedCAGsperPLMN
Approve the relevant TPs and BLs 

	
	RAN2#109b-e
	
	Resolve remaining issues as follow：
· Emergency call - support in CAG-only cells  

· PCI range signaling for CAGs  

· Cell ranking – for non-CAG member cells  

· AS-NAS interaction in Manual CAG/SNPN selection

· Manual CAG selection  

· Indexing of PNI-NPNs 

· SIB UAC configuration – per CAG or per PLMN

· For NPN support for ng-eNB, whether this can mirror the NR solution
Approve the relavant TPs and BLs

	
	RAN3#108e
	
	Resolve remaining issues

Approve Stage 2 and Stage 3 CRs

	
	RAN2#110e
	
	Resolve remaining issues

Approve Stage 2 and Stage 3 CRs


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