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SA2 has discussed the topic of CBC deployment in network sharing scenarios in 5GS and concluded that there is no specification of CBC deployment in network sharing scenarios for the 5GS case, while there is one for EPS in TS 23.251. Even though EPS and 5GS architectures for PWS are similar and the same problems in case of use of multiple CBCs in network sharing scenarios are equally valid for 5GS as for EPS, SA2 did not address this.

SA2 therefore recommends that the same solution as for EPS is specified for 5GS, i.e., “common CBC provided by one of the CN operators based on pre-arranged agreement / configuration”, and SA2 further recommends that such update is done in TS 23.041 ensuring that CBC related requirements are maintained in a single relevant specification.

In case of existing 2G/3G/4G 3GPP systems, network sharing (MOCN) & related CBC aspects are described in TS 23.251 clause 4.5.  SA2 also requests CT1 to consider if it makes sense to include these aspects in TS 23.041 as well, in order to provide the complete description in one specification.
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TS 23.251 states:

---------

4.5
Support of Cell Broadcast Services and Warning System

In shared networks Cell Broadcast and Warning System services are provided via a single common CBC, which connects to GERAN/UTRAN as described in TS 23.041 [20] and connects to E-UTRAN as described in TS 23.401 [9]. The deployment and configuration of the common CBC is per agreement between the sharing operators. The sharing operators need to coordinate the broadcast services between each other, e.g. how to provide Warning System services.

---------

TS 23.251 text above was added by TS 23.251 CR 0030 (S2-111273) as a result of exchange of LSs C1-110777, S1-110163, S2-111272 among CT1, SA1 and SA2, when issues with possible deployment of CBCs of multiple PLMNs in shared GERAN, UTRAN or E-UTRAN were identified in C1-110453.

Those issues would apply for deployment of CBCs (or CBCFs) of multiple PLMNs or SNPNs in shared NG-RAN too.
Additionally, for E-UTRAN, possibility for a PLMN to have several CBCs needs to be taken into account. CBCs of the PLMN need to ensure that a given message ID and a given serial number are assigned to only up to one CBS message considered for duplication detection function in subclause 8.2 in any given time.
Additionally, for NG-RAN, possibility for a PLMN or an SNPN to have several CBCs or CBCFs needs to be taken into account. CBCs or CBCFs of the PLMN or the SNPN need to ensure that a given message ID and a given serial number are assigned to up to only one CBS message considered for duplication detection function in subclause 8.2 in any given time.
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***** change *****
3.1
GSM Network Architecture

The basic network structure of CBS is depicted by figure 1.
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Figure 1

-
message transfer on link 1 is outside the scope of 3GPP specifications;

-
message transfer on link 2 is described in subclause 9.1;

-
message transfer on link 3 is described in 3GPP TS 48.058 [11];

-
message transfer on link 4 is described in 3GPP TS 44.012 [7] and the timing of messages transferred on link 4 is described in 3GPP TS 45.002 [8].

In shared GERAN, CBS and PWS are provided via a single common CBC which connects to the shared GERAN. The deployment and configuration of the common CBC is per agreement between the sharing operators. The sharing operators need to coordinate CBS between each other, e.g. how to provide PWS.
***** change *****
3.2
UMTS Network Architecture

The basic network structure of CBS is depicted by figure 2.
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Figure 2

The basic network structure replaces the GSM BSS with the UTRAN containing the RNC and the Node B. The cell broadcast centre (CBC) is part of the core network and connected to a routing node e.g. a 3G SGSN via the Bc reference point. Thus the CBC can reach every RNC via the user plane of the Iu interface. On the logical interface  between the CBC and the RNC protocol is described in 3GPP TS 25.419 [29]. The other UTRAN related interfaces are described in the according UTRAN specifications based on the 3GPP TR 25.925 [21]. Based on this architecture and the current requirements for cell broadcast the core network elements like MSC, VLR, HLR etc are not involved for the service delivery.

The CBE and the interface between CBE and CBC are out of scope of 3GPP specifications.
In shared UTRAN, CBS and PWS are provided via a single common CBC which connects to the shared UTRAN. The deployment and configuration of the common CBC is per agreement between the sharing operators. The sharing operators need to coordinate CBS between each other, e.g. how to provide PWS.
***** change *****
3.3
EPS Network Architecture

The basic network structure of PWS architecture in E-UTRAN is depicted by figure 3.3-1.
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Figure 3.3-1: PWS architecture

The cell broadcast centre (CBC) is part of the core network and connected to the MME via the SBc reference point. The interface between the CBC and the MME is described in 3GPP TS 29.168 [35] and the interface between the MME and the eNodeB is described in 3GPP TS 36.413 [34].

The CBE and the interface between CBE and CBC are out of scope of 3GPP specifications.

In shared E-UTRAN, CBS and PWS are provided via one or more common CBC(s) of single PLMN which connect to the shared E-UTRAN via one or more MME(s). The deployment and configuration of the one or more common CBC(s) of single PLMN is per agreement between the sharing operators. The sharing operators need to coordinate CBS between each other, e.g. how to provide PWS.
***** change *****
3.4
5GS Network Architecture

Figures 3.4-1, 3.4.-2 and 3.4-3 depict the basic network structure of 5GS PWS architecture. 

Figure 3.4-1 depicts the 5GS PWS system architecture, using service-based interfaces between CBCF and AMF, showing how the network functions interact with each other. This option is further described in clauses 4 to 8. The service-based interfaces are further described in clause 9A.
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Figure 3.4-1: 5GS PWS architecture

NOTE: No services are provided by CBCF or PWS-IWF, thus no service-based interfaces are depicted for these NFs in the 5GS PWS architecture.
Figure 3.4-2 depicts the basic network structure of 5GS PWS architecture using the reference point representation showing how the network functions interact with each other when no PWS-IWF is used. This option is further described in clauses 4 to 8.
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Figure 3.4-2: 5GS PWS architecture in reference point representation without PWS-IWF

Figure 3.4-3 depicts the basic network structure of 5GS PWS architecture using the reference point representation showing how the network functions interact with each other when PWS-IWF is used. This option is further described in Annex B.
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Figure 3.4-3: 5GS PWS architecture in reference point representation with PWS-IWF

The 5GS PWS architecture contains the following service-based interface:

Namf:
Service-based interface exhibited by AMF.
The 5GS PWS architecture contains the following reference points:
N2:
Reference point between the NG-RAN and the AMF.

NOTE 1:
NG-RAN can be NR based or E-UTRA based (See 3GPP TS 23.501 [39] , 3GPP TS 38.413 [40] and 3GPP TS 36.413 [34]).

N50:
Reference point between the AMF and the CBCF or between the AMF and the PWS-IWF.
NOTE 2:
N50 uses service-based interfaces, further described in clause 9A of the present document.

SBc:
Reference point between the PWS-IWF and the CBC.

The CBE and the interface between CBE and CBC are out of scope of 3GPP specifications.
In shared NG-RAN, CBS and PWS are provided via one or more common CBCF(s) of single PLMN or single SNPN which connect to the shared NG-RAN via one or more AMF(s), or via one or more common CBC(s) of single PLMN or single SNPN which connect to the shared NG-RAN via one or more AMF(s) and one or more PWS-IWF(s). The deployment and configuration of the one or more common CBCF(s) or the one or more common CBC(s), of single PLMN or single SNPN is per agreement between the sharing operators. The sharing operators need to coordinate CBS between each other, e.g. how to provide PWS.

***** change *****
5
CBC Functionality

In 3GPP the CBC is integrated as a node in the core network.

The CBC may be connected to several BSCs/RNCs/MMEs/PWS-IWFs. The CBC may be connected to several CBEs. The CBC shall be responsible for the management of CBS messages including:

-
allocation of serial numbers;

-
modifying or deleting CBS messages held by the BSC/RNC/eNodeB/NG-RAN node;

-
initiating broadcast by sending fixed length CBS messages to a BSC/RNC/eNodeB/NG-RAN node for each language provided by the cell, and where necessary padding the pages to a length of 82 octets (see 3GPP TS 23.038 [3]);

-
determining the set of cells to which a CBS message should be broadcast, and indicating within the Serial Number the geographical scope of each CBS message;

-
determining the time at which a CBS message should commence being broadcast;

-
determining the time at which a CBS message should cease being broadcast and subsequently instructing each BSC/RNC/eNodeB/NG-RAN node to cease broadcast of the CBS message;

-
determining the period at which broadcast of the CBS message should be repeated;

-
determining the cell broadcast channel in GSM, on which the CBS message should be broadcast.

-
when CBS transmits emergency messages, allocation of "emergency indication" to differentiate it from normal CBS messages, including the "Cell ID/Service Area ID list", "warning type", "warning message". If "warning type" is of 'test', only UEs which are specially designed for testing purposes may display warning message.
To work efficiently on the interfaces, the BSC/RNC - which is normally controlling more than one cell of a broadcast area - should be used as a concentrator as far as CBS message handling is concerned. Hence, the CBC should work on lists of cells when issuing CB related requests towards the BSC/RNC.
If a PLMN deploys multiple CBCs for broadcast of CBS messages via E-UTRAN, the CBCs shall ensure that a given message ID and a given serial number are assigned to only one CBS message considered for duplication detection function in subclause 8.2 in any given time.

If a PLMN or an SNPN deploys multiple CBCs for broadcast of CBS messages via NG-RAN, the CBCs shall ensure that a given message ID and a given serial number are assigned to only one CBS message considered for duplication detection function in subclause 8.2 in any given time.
***** change *****
5A
CBCF Functionality

In 3GPP the CBCF is a network function in the 5G core network.

The CBCF may be connected to several AMFs. The CBCF may be connected to several CBEs. The CBCF shall be responsible for the management of CBS messages including:

-
allocation of serial numbers;

-
modifying or deleting CBS messages held by the NG-RAN node;

-
initiating broadcast by sending fixed length CBS messages to a NG-RAN node for each language provided by the cell, and where necessary padding the pages to a length of 82 octets (see 3GPP TS 23.038 [3]);

-
determining the set of cells to which a CBS message should be broadcast, and indicating within the Serial Number the geographical scope of each CBS message;

-
determining the time at which a CBS message should commence being broadcast;

-
determining the time at which a CBS message should cease being broadcast and subsequently instructing each NG-RAN node to cease broadcast of the CBS message;

-
determining the period at which broadcast of the CBS message should be repeated;

-
when CBS transmits emergency messages, allocation of "emergency indication" to differentiate it from normal CBS messages, including the "Cell ID/Service Area ID list", "warning type", "warning message". If "warning type" is of 'test', only UEs which are specially designed for testing purposes may display warning message.
The CBCF supports service based interface. The CBCF uses AMF communication services to forward warning messages to the NG-RAN and to subscribe to receive warning delivery related notifications.
If a PLMN or an SNPN deploys multiple CBCFs for broadcast of CBS messages via NG-RAN, the CBCFs shall ensure that a given message ID and a given serial number are assigned to only one CBS message considered for duplication detection function in subclause 8.2 in any given time.
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