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The WID on Reporting Enhancements in Warning Message Delivery (C1-124231), which was agreed in CT1#80 and endorsed in CT4#58bis, has the following objectives:

a) MME reporting to the CBC unknown Tracking Areas in which the message cannot be broadcasted;

b) MME reporting to the CBC, upon request of the CBC, in which warning areas initiating message broadcast was successful, as reported by eNBs;

c)  MME reporting to the CBC, upon request of the CBC, in which warning area the message has been cancelled and how often the message was broadcasted;

d) capability for the CBC to stop broadcasting of all messages in an area. (e.g. when messages are still broadcasting, which should have been cancelled, but weren’t for unknown reasons);

e) eNodeB reporting to the CBC on (un-)availability of cells for broadcasting warning messages.
The above objectives result in requests and indications as shown in the diagram (existing requests are in black).
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The requests and indications marked in blue affect CT1 and CT4 and are covered in the CT feature WID and the request and indications marked in red affect RAN3 and are covered in the RAN building block WID (C4-122463).
The following five sections a) to e) discuss each of these objectives in preparation for correct CRs.

a) Unknown Tracking Areas (CT only)
The Prague CRs for this objective were C1-123459 and C4-121885. Both CRs were postponed on the basis of the discussion in CT4.
The main issue that was under discussion in CT4 is in the words “not available” in the following definition of the Unknown Tracking Area List:

The Unknown Tracking Area List IE identifies the Tracking Areas where the Request failed, because the Tracking Area is unknown or is not available.
If the link between an MME and an eNodeB is down, the eNodeB is unavailable, and the message to a part of the Tracking Area, or the entire Tracking Area will fail. It is possible that only a part of the Tracking Area is unreachable. Therefore populating the Unknown Tracking Area List with the Tracking Area that is partly unreachable is ambiguous (an eNodeB is unreachable, not necessarily the Tracking Area).

The proposal is to remove the text “or is not available” from the CR and only report on Unknown Tracking Areas. Tracking Areas may be unknown due to for example wrong configuration in the CBC.
The revised CRs for New Orleans are in C1-124319 and C4-122285.

Alternatively, in another CR, the Response from the MME can be extended with an IE called “Failed link to eNodeB”, which contains a list of eNodeBs to which the link is down. However, that eNodeBs are not reachable can also be derived from the Write Replace Warning Indication and Stop Warning Indication. See b) and c).
b) Write-Replace Warning Indication (CT only)
The Write-Replace Warning Indication shall report to the CBC in which area the message was scheduled successfully. The eNodeB already reports this to the MME in a Broadcast Completed Area List, and the MME shall forward these lists to the CBC. The MME may aggregate lists it has received from eNodeBs.

The Prague CRs for this objective were C1-123894 and C4-122147. Both CRs were postponed on the basis of the discussion in CT4. The revised CRs for New Orleans are in C1-124320 and C4-122286. The revisions are based on off-line discussions during the Prague meeting.
The main revisions are the following:

· In C1-124320: Step 8 in clause 9.1.3.4.2 contained descriptive text, rather than normative text. The normative text was in clause 9.2.20 and was almost identical to the descriptive text in step 8. I moved the normative text from clause 9.2.20 into step 8 in clause 9.1.3.4.2. This normative text was discussed extensively off-line in Prague.
· In C4-122286: Corrections to the ASN1 encoding.

c) Stop Warning Indication (CT only)
The STOP Warning Indication shall report to the CBC in which area the message was stopped successfully and how often the message has been broadcast. The eNodeB already reports this to the MME in a Broadcast Cancelled Area List, and the MME shall forward these lists to the CBC. The MME may aggregate lists it has received from eNodeBs.
A CR for this could resemble the CRs for the Write-Replace Warning Indication as described in b). However, in a previous off-line discussion between one2many and NSN, the following issue was determined: After the CBC has sent a Stop Warning Request to the MME, the MME will immediately respond with ‘message accepted’. For the CBC this would mean that the Serial Number IE is freed up for use in a future message. But the CBC will still receive the Broadcast Cancelled Area Lists, which contain this freed up Serial Number IE as reference to the message.

In practice this will not lead to any problem, but from a protocol perspective this is not very elegant.

The following solutions are under consideration:
· Although not elegant from a protocol perspective, the above solution is still the preferred solution, since it is unlikely that it will lead to practical problems.

· The MME does not respond immediately to the CBC with ‘message accepted’ in a Write-Replace Warning Response, but waits a configurable time and in the mean time aggregates the Broadcast Cancelled Area Lists it receives from the eNodeBs, before it sends the response to the CBC. The aggregated Broadcast Cancelled Area List will be included in the response. Any List the MME receives after it has sent the response to the CBC will be lost.

· Any other solution?

d) Reset or Stop All Warnings Indication (CT and RAN)
The Reset or Stop All Warnings Indication is effectively a Stop Warning Request, but does not contain a reference to a particular message and will therefore result in stopping all messages in an area that are currently being broadcast.
It is possible that when the CBC sends a regular Stop Warning message to an area, this message to one or more eNodeBs gets lost, due to for example a link being down temporarily. It is not specified that an MME shall retry killing this message, and as a result the message may continue to be broadcast, while the CBC thinks it has stopped the message successfully. There is no mechanism specified to stop this message, since the CBC has released any reference to this message after the MME has accepted the message from the CBC. 

A Reset is specified in GSM and in UMTS.

A CR that contained the Reset mechanism was discussed in CT1 in Chicago (C1-123250). The discussion was only about the concern that this mechanism would lead to extensive signalling traffic, and the CR was postponed.
The need for the CBC to issue a Reset is only after an error condition has been established. It is unlikely that a Reset will occur often and the Reset mechanism should not lead to extensive signalling traffic.

The following solutions are under discussion:

· Specify a Reset request mechanism as specified in the CRs in C1-123250 and C4-121352 (a Stop-All-Warning-Messages request).

· The CBC sends a message without the Concurrent Warning Message being present and the Number of Broadcasts and Repetition Rate are both set to 0. This message will not be broadcast as per TS 29.168, but since the Concurrent Warning Message Indicator is not present all currently active messages shall be killed. However, in the current specification, it is not clear from the wording if the eNodeB will actually kill currently active messages. Adopting this solution will require clearer wording of the intended behaviour when a message is received by the eNodeB without Concurrent Warning Message indicator being present.
· Any other solutions?
e) Failure and Restart Indication (CT and RAN)
The Failure Indication reports to the CBC which cell(s) are temporarily unavailable. The Restart Indication reports to the CBC which cells have become available again.
In an eNB Configuration Update, the eNodeB reports to the MME, which Tracking Areas it supports and which Closed Subscriber Groups it supports. An MME is not aware of individual cells inside a Tracking Area. 
It would require a new message type for the eNodeB to indicate to the MME which cells have become (un)available, and subsequently also a new message type for the MME to notify the CBC about this.
Any comments?
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