3GPP TSG-CT WG1 Meeting #133-e	C1-216585
E-meeting, 11-19 November 2021

Source:	one2many
Title:	RAN node duplication detection
Agenda item:	17.2.31
Document for:	Discussion



This paper discusses an inconsistency in the Write-Replace-Warning Request procedure of detecting duplicate messages by the RAN node and proposes a correction in the associated CR.

The discussion is limited to LTE but equally applies to 5G.

The CBC may send a Write-Replace-Warning Request via multiple MMEs in the MME pool to an eNodeB to avoid the risk of a message not being delivered to the eNodeB when an S1 link is down. Especially for very time-critical messages it is important that the warning message is broadcast quickly. In case the message is sent via multiple MMEs the eNodeB will receive duplicate messages if no S1link is down.

TS 23.041 states in clause 9.1.3.4.2, step 6:
When S1-flex is used the eNodeB may receive same message from multiple MMEs. The eNodeB detects duplicate messages by checking the message identifier and serial number fields within the warning message. If any redundant messages are detected only the first one received will be broadcasted by the cells. 

This seems to make sense, however, leads to two problems.

The CBC creates the Write-Replace-Warning Request message and includes the Warning Area List which contains the list of Cell IDs of the cells that need to broadcast the warning message. In case of a large area the list could become long. (e.g., 20.000 cells for a state-wide Amber Alert in the state of California). Each eNodeB serving the warning area receives the same Warning Area List, even though an eNodeB supports only up to 256 cells.

TS 23.041 states in clause 9.1.3.4.2, step 2:
The number of cell IDs will be limited by the message size on SBc and S1-MME.

Indeed, in practical deployments an eNodeB has a limited storage capacity and this means that the Write-Replace-Warning Request message needs to be segmented by the CBC. If an eNodeB receives multiple segments, each for a different warning area, but with the same Serial Number and Message Identifier, the eNodeB will discard the additional segments!! The eNodeB should not only consider the Serial Number and Message Identifier, but also the Warning Area List.

There is a work-around for this: The CBC should make sure that segmentation is done in such a way that no eNodeB receives more than one segment. Since the first 20 bits of a Cell ID is the eNodeB ID, the CBC could make sure of this.

The second problem is that the geo-scope, defined in clause 9.4.1.2.1 of TS 23.041, can no longer be used. The geo-scope is the first two bits of the Serial Number and indicates the validity of the message (indicated by its Serial Number and Message Identifier). If, for example, the geo-scope is set to Tracking Area-wide then two warning messages (with different content) delivered to different Tracking Areas shall be considered as different messages, despite that the Serial Number and Message Identifier are identical. This no longer works, because the eNodeB will regard the second message as duplicate.

The solution that is proposed in the associated CR is the following:

6.	When S1-flex is used the eNodeB may receive same message from multiple MMEs. The eNodeB detects duplicate messages by checking the message identifier, serial number, and warning area fields within the warning message.

It is proposed to agree the associated CR in C1-216586 or its revisions.

