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Introduction
RAN Plenary #84 approved RP-191563, New Work Item Proposal on Private Network Support for NG-RAN, outlining the work needed towards Release 16 feature of private networks. In SA2 specifications (e.g., TS 23.501) and SA2 work, private networks are referred to as non-public networks, or NPNs, for short.
The RAN WID outlines the following: 
“
The objective of this work item is to support non-public network (NPN) for NG-RAN with the following functionality, in line with NPN functionality as defined by SA2:
· 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]

Note: a common solution for CAG and SNPN is not precluded.
“

This contribution addresses relevant parameter broadcast from SIB.
[bookmark: _Ref178064866]Discussion
SA2 and CT1 have worked on their corresponding work items on Private Networks or Non-Public Networks and details are available from 3GPP TS 23.501 and TS 23.122.
From TS 23.501 (v 16.1.0) [1], we find, related to broadcast information for SNPN (Stand-Alone Non-Public Networks): 
[bookmark: _Toc11137154]5.30.2.2	Broadcast system information
NG-RAN nodes which provide access to SNPNs broadcast the following information:
-	One or multiple PLMN IDs
-	List of NIDs per PLMN ID identifying the non-public networks NG-RAN provides access to
NOTE 1:	It is assumed that an NG-RAN node supports broadcasting a total of twelve NIDs. Further details are defined in TS 38.331 [28].
NOTE°2:	The presence of a list of NIDs for a PLMN ID indicates that the related PLMN ID and NIDs identify SNPNs.
-	Optionally a human-readable network name per NID.
NOTE 3:	The human-readable network name per NID is only used for manual SNPN selection. The mechanism how human-readable network name is provided (i.e. whether it is broadcasted or unicasted) to the UE is specified in TS 38.331 [28].
-	Optionally information, as described in TS 38.331 [28] and in TS 38.304 [50], to prevent UEs not supporting SNPNs from accessing the cell, e.g. in case the cell only provides access to non-public networks.

A section on identifiers is included for PNI NPN, Public Network Integrated Non-Public Networks: 
5.30.3.2	Identifiers
The following is required for identification:
-	A CAG is identified by a CAG Identifier which is unique within the scope of a PLMN ID;
-	A CAG cell broadcasts one or multiple CAG Identifiers per PLMN;
NOTE 1:	It is assumed that an NG-RAN node supports broadcasting a total of twelve CAG Identifiers. Further details are defined in TS 38.331 [28].
-	A CAG cell may in addition broadcast a human-readable network name per CAG Identifier:
NOTE 2:	The human-readable network name per CAG Identifier is only used for presentation to user when user requests a manual CAG selection.

Adding broadcast of potentially large amounts of information is best avoided unless clearly necessary, both since it takes time for UE to read and since it cost in transmission resources. 
Thus, before introducing broadcast of human readable network names, HRNN (albeit optionally) it is good to understand its use case. Understanding the use case would also guide RAN2 in how the HRNN should be introduced, if it should be part of network ID lists or if it is enough to broadcast in a separate SIB, e.g., like it was standardized for HeNB and SIB9, see TS 36.331.
Human Readable Network Name (HRNN)
According to 23.501, the purpose of broadcast of HRNN is for UE manual network selection. Typically, in 3GPP today, network is selected automatically, guided by the credentials that are available in or pre-provisioned to the UE. In manual selection mode, the operator names that appear to a user is not broadcast, but rather pre-provisioned to the UE. It is our understanding that also private networks would be pre-provisioned to the UE with ID’s and when necessary, credentials. It seems straightforward to also include an HRNN if such pre-provisioning is done. The fact that pre-provisioning is assumed is also described in TS 23.122 [2], stating, for SNPN’s:

[bookmark: _Toc11256304]4.9.3.1.2	Manual SNPN selection mode procedure
[bookmark: _Hlk5742138]The MS indicates to the user one or more SNPNs, which are available and each of them is identified by an SNPN identity in an entry of the "list of subscriber data" in the ME. This includes SNPNs in the list of "permanently forbidden SNPNs", and the list of "temporary forbidden SNPNs". The order in which those SNPNs are indicated is MS implementation specific.

-and for PNI NPN’s: 

[bookmark: _Toc11256271]4.4.3.1.2	Manual Network Selection Mode Procedure
…
In i to v, if the MS supports CAG and is provisioned with a non-empty "Allowed CAG list", for each PLMN/access technology combination of NG-RAN access technology:
a)	the MS shall present to the user the PLMN/access technology combination and a list of CAG-IDs composed of one or more CAG-IDs such that:
1)	there is an available NG-RAN CAG cell which broadcasts the CAG-ID for the PLMN; and
2)	the CAG-ID associated with PLMN ID of the PLMN is included in the "Allowed CAG list";
[bookmark: _Hlk4745170]b)	if the "indication that the MS is only allowed to access 5GS via CAG cells" is not provisioned in the ME and there is an available NG-RAN cell which is not a CAG cell for the PLMN, the MS shall present to the user the PLMN/access technology combination without a list of CAG-IDs; and
c)	if there is no CAG-ID such that:
1)	there is an available NG-RAN CAG cell which broadcasts the CAG-ID for the PLMN; and
2)	the CAG-ID associated with PLMN ID of the PLMN is included in the "Allowed CAG list";
	and:
1)	the "indication that the MS is only allowed to access 5GS via CAG cells" is provisioned in the ME; or
2)	there is no available NG-RAN cell which is not a CAG cell for the PLMN;
	then the MS shall not present the PLMN/access technology combination.
Editor's note: FFS whether to indicate human-readable network name per CAG Identifier as it is subject to RAN2 agreement to specify its broadcast.

The above seems to suggest that there is no use case when the UE is trying to access a private network for which it doesn’t already have an identity and, if needed, necessary credentials. These (networks) seem to, per necessity, be pre-provisioned to the UE. In connection to such provisioning, it seems easy to also add a connection to a HRNN, i.e., to provision the UE with a Network ID (MCC, MNC, CAG/NID)-to-HRNN mapping and then display the HRNN when doing manual selection, if network is found. This would then make the broadcast of HRNN avoidable.
[bookmark: _Toc16506547][bookmark: _Toc16510865][bookmark: _Toc16514021][bookmark: _Toc16519396][bookmark: _Toc16661801]If credentials for SNPN and PLMN/Private Network ID’s (SNPN, PNI NPN) are pre-provisioned, it would be straightforward to also provision UE with human readable network names. Then, broadcast of an HRNN seems unnecessary.

[bookmark: _Toc16062992][bookmark: _Toc16063614]We think that, if the above is valid, there seems to be some other reason that would make it necessary to broadcast the HRNN. If it was introduced to take care of uniqueness issues, we can see a case when it can be of value in a manual selection situation, for example: 
a. UE has network ID identified + necessary credentials to access Network 1
b. Network 1 has identical network ID to Network 2 (e.g., same PLMN+NID)
c. Both networks are in the same area. 
If a)-c) applies, broadcasting a HRNN would be supporting the manual selection process, provided that the HRNN is not the same too. However,this scenario can also be solved by changing the network ID. We don’t think that the uniqueness issue should be solved by broadcasting HRNN.
[bookmark: _Toc16519397][bookmark: _Toc16661802]We assume that uniqueness aspect should be addressed by changing the Network ID (PLMN + NID or PLMN + CAG) rather than separating networks with a Human Readable Network Name. 

There is one other situation we think should benefit by a broadcasting an HRNN and that is when a UE would be allowed to access a network for which there was no pre-provisioned information or credentials. However, since this scenario does not seem to apply, we think it is justified to ask SA2 in what situations they see the HRNN as beneficial. This is mainly to make sure that RAN2 know the use case before adding the HRNN to a broadcast, for example similar to SIB9 in LTE.

[bookmark: _Toc16062990][bookmark: _Toc16063618][bookmark: _Toc16506555][bookmark: _Toc16510869][bookmark: _Toc16510974][bookmark: _Toc16514023][bookmark: _Toc16519398][bookmark: _Toc16661805][bookmark: _Toc16754161]We propose RAN2 send an LS to request clarification of in what use case (if any) a broadcast HRNN should be used.

An LS proposal is found in [3].
Conclusion
In section 2 we made the following observations:
Observation 1	If credentials for SNPN and PLMN/Private Network ID’s (SNPN, PNI NPN) are pre-provisioned, it would be straightforward to also provision UE with human readable network names. Then, broadcast of an HRNN seems unnecessary.
Observation 2	We assume that uniqueness aspect should be addressed by changing the Network ID (PLMN + NID or PLMN + CAG) rather than separating networks with a Human Readable Network Name.

Based on the discussion in section 2 we propose the following:
Proposal 1	We propose RAN2 send an LS to request clarification of in what use case (if any) a broadcast HRNN should be used.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref16519695][bookmark: _Ref16514042][bookmark: _Ref174151459][bookmark: _Ref189809556]TS 23.501 v 16.1.0, System Architecture for the 5G System, Stage 2
[bookmark: _Ref16519714]TS 23.122 v 16.2.0, Non-Access-Stratum (NAS) functions related to Mobile Station (MS) in idle mode
[bookmark: _Ref16519770]R2-1908982, Draft LS on the need for Human Readable Network Name (HRNN) in broadcast, Ericsson, 3GPP TSG-RAN WG2 #107, Prague, Czech Republic, 26th – 30th Aug, 2019
[bookmark: _GoBack]
	1/2	
