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Abstract of the contribution: It is observed that use of multiple CBC in 5GS shared network scenarios suffer from the same issues as in EPS shared network scenarios, and it is proposed to capture the use of a single common CBC in 5GS shared network scenarios as is captured for EPS shared network scenarios.


1. Background
In 2011 the topic of CBC (Cell Broadcast Centre) deployment in network sharing scenarios was discussed, involving CT1, GERAN, RAN3 and SA2 WGs. At that time the scope included all 3GPP systems and RATs where CBS and Warning System services can be provided, i.e., GSM/GERAN/UTRAN and EPS/E-UTRAN.

Initially the scope was limited to CBC directly connected to RAN (GERAN and UTRAN cases) and the problems described in C1-110453 [1]. An LS was sent by CT1 to SA1, SA2, GERAN2 and RAN3 in C1-110777 [2] to request clarification on service requirements from SA1 and feasibility of a solution using a common CBC in shared network scenarios from SA2, GERAN2 and RAN3.

SA1 confirmed in S1-110163 [3]:
Answer: At this time, SA1 does not have any requirement to support CBS service in a MOCN shared network except for PWS where all the UEs of the operators sharing the RAN receive the same information.

In SA2#83 the topic was discussed based on the incoming CT1 LS and it was concluded that SA2 recommended the “Common CBC provided by one of the CN operators based on pre-arranged agreement / configuration” to solve the identified problems. It was further concluded that EPS/E-UTRAN where CBC is connected to RAN via a CN node, MME, is impacted of partly the same problems and therefore the recommended solution is applicable also to this case. A CR to normatively specify that in shared network scenarios Cell Broadcast and Warning System services are provided via a single common CBC for GERAN/UTRAN/E-UTRAN was agreed to 23.251 in S2-111273 [4]. A reply LS was sent in S2-111272 [5].

There was no specification update for the CBC deployment in network sharing scenarios in 23.041 by CT1, i.e., the text in 23.251 is where the scenario is covered for GERAN/UTRAN/E-UTRAN.


2. Discussion
[bookmark: _Hlk115269849][bookmark: _Hlk161671539]For 5GS/NR, the Warning System services architecture is similar to EPS/E-UTRAN where the CBC connects to the RAN via a CN node, AMF. Also, network sharing scenarios are supported in 5GS, so CBC deployment in network sharing scenarios is applicable to 5GS and has the same problems as EPS/E-UTRAN if multiple sharing PLMNs deploy CBC(s). Typically:

a) RESTART–INDICATION or a FAILURE-INDICATION as per 3GPP TS 23.041 it is undefined to which CBC these indications shall be routed; and
b) the UE does not know via which of the multiple CBC/sharing PLMNs the warning message was sent and thus:
i. message duplication cannot be detected by the UE if the same warning message content using different serial numbers is sent via multiple CBC/sharing PLMNs;
ii. [bookmark: _Hlk161671497]if a warning message is sent via one of the CBC/sharing PLMNs, message duplication is incorrectly detected by the UE when same serial number was used for same message ID with different message content in an earlier warning message provided via other PLMN of the CBC/sharing PLMNs.
c) if the same warning message content using different serial numbers is sent via multiple CBC/sharing PLMNs, NG-RAN is unable to detect duplication of such warning messages and needs to broadcast each such warning message. As a result, radio resources are wasted.

Observation 1: CBC deployment in network sharing scenarios for 5GS has the same problem as EPS if multiple CBCs are deployed.

Because of the same problems and similar architecture for Warning System services in EPS and 5GS, it is reasonable to solve the problems in the same way, i.e., by use of “Common CBC provided by one of the CN operators based on pre-arranged agreement / configuration”.

Proposal 1: To solve identified problems for Warning System services in 5GS and network sharing scenarios, it is proposed for this case to use “Common CBC provided by one of the CN operators based on pre-arranged agreement / configuration”.


However, from a specification perspective, 23.251 is not applicable to 5GS (“The present document covers the details of Network Sharing for GERAN, UTRAN and E-UTRAN.”) and it is therefore not possible to extend existing requirement for CBC connected to GERAN/UTRAN/E-UTRAN by adding NR. The corresponding 5GS scope of 23.251 for 5GS is captured in 23.501, but does not explicitly capture CBC deployment in network sharing scenarios. For PWS aspects 23.501 (clause 4.4.1) refers to 23.041, which do not cover CBC deployment in network sharing scenarios.

Observation 2: 23.251 does not apply for 5GS and CBC deployment in network sharing scenarios for 5GS is currently not captured in either 23.501 or 23.041.


Based on observations 1 and 2, it is proposed to update 3GPP TS applicable to 5GS and introduce corresponding requirements for 5GS CBC deployment in network sharing scenarios as for EPS. The target TS could be 23.501 or 23.041, and to keep the similar requirements for the different systems in a common place updating 23.041 is recommended to be best candidate. Such update will also ensure any future changes related to CBC can be detected early and in the appropriate related specification.

Proposal 2: If update of 5GS specification is agreed to be needed, it is proposed that the target TS for such update is 23.041.  

Proposal 3: It is proposed to inform CT1 via an LS about the topic and request CT1 to consider updates of TS 23.041 to capture CBC deployment in network sharing scenarios.


3. Conclusion
In the above clauses the following observations were made:

Observation 1: CBC deployment in network sharing scenarios for 5GS has the same problem as EPS if multiple CBCs are deployed.

Observation 2: TS 23.251 does not apply for 5GS and CBC deployment in network sharing scenarios for 5GS is currently not captured in either TS 23.501 or TS 23.041.

From these observations it can be concluded that 5GS specification update is needed for CBC deployment in network sharing scenarios. Additionally, CT1 is continuing with the required updates to TS 23.041 as needed, for example, support for SNPN for 5GS. 

Given the above conclusion, the following is proposed:

Proposal 1: To solve identified problems for Warning System services in 5GS and network sharing scenarios, it is proposed for this case to use “Common CBC provided by one of the CN operators based on pre-arranged agreement / configuration”.

Proposal 2: If update of 5GS specification is agreed to be needed, it is proposed that the target TS for such update is 23.041.

Proposal 3: It is proposed to inform CT1 via an LS of the topic and request CT1 to consider updates of TS 23.041 to capture CBC deployment in network sharing scenarios.

Proposal 4: Even though the function is applicable to Rel-15 onwards, it is up to CT1 to decide which release(s) of the specification is updated. It should be noted that regardless of the release chosen, the solution applies to Rel-15 5GS onwards.

An LS aligned to Proposal 3 and Proposal 4 is available for approval in S2-2404527.
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