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1   Introduction
RAN3 has received the LS [1] from CT1 informing RAN3 on the new feature work item “Warning Status Reporting in EPS” approved by CT1 [2].
In this liaison CT1 request RAN3 to provide feedback on the corresponding CT1 technical report (TR 23.712). This paper reviews CT1 work and TR, outlines RAN3 impacts, and finally proposes an LS response and a way forward for RAN3 work.
2   Fulfilling Requirements
Requirement 1: It shall be possible for the CBC to report, for each cell in the Warning Area, the number of broadcast actually performed:
Alternative 1: (no standards impact)
The CBC can repeat later a second WRWRequest similar to the first original one. According to TS36.413 one could interpret that a successful response of that second WRWRequest means that at least one broadcast was performed over the radio: see section 8.12.1.2: 
If, in a certain area, broadcast of one or more warning messages are already ongoing and the eNB receives a WRITE-REPLACE WARNING REQUEST message with Message Identifier IE and Serial Number IE which correspond to one of the warning messages already being broadcast in that area, the eNB shall not start a new broadcast or replace an existing one but it shall still reply by sending a WRITE-REPLACE WARNING RESPONSE message which includes the Broadcast Completed Area List IE set according to the ongoing broadcast
However this interpretation could still be challenged: e.g. “already being broadcast” could simply mean “already being scheduled”. Moreover, this would not fully address requirement 1 because the WRWResponse message does not include a number of broadcast completed IE.
In reality, the evaluation of TR23.712 shows that with the alternative 1 the CBC cannot calculate the number of warning message broadcasts, based on the number of repetitions and the repetition period it requested. This is because 

· In case of failure events not visible to o&m (partial eNB restart, telecom cell switch off and HeNB switch down in TR23.712), the CBC cannot know when the failure started and therefore cannot calculate the time between the failure event and receiving the Restart indication
· For the other cases of failure events with visibility to o&m mentioned in TR23.712, tedious  synchronized o&m coordination would be needed, probably in mono vendor environment only and would lead only to approximate values.
· Moreover, even in the nominal case with no failure event, CBC calculation can only be approximate because CBC cannot always determine the exact scheduling in the cells. 
In addition to generating approximate CBC reports, the alternative 1 hence leads to the two major drawbacks:
· CBC reports are not reliable: the CBC cannot determine whether the metrics it reports are correct or not as it cannot know whether a failure happened. The CBC could even estimate all broadcasts successfully done based on elapsed time whereas no broadcast has actually been done!

· If the repetition of the WRWRequest message is sent near the end of the broadcast period (quite likely to try estimating the final number of message repetitions done) it can arrive just after the end of the broadcast, in which case the eNB will erroneously trigger a restart of the broadcast.
· When a WRWRequest is unsuccessful in all cells of an eNB (e.g. all cells off), the CBC cannot differentiate this case with the case where an eNB could not be reached (e.g. S1AP failure) and therefore CBC cannot determine if it is useful or not to repeat the WRWRequest. 
Alternative 2: (enhanced Warning Status Reporting)
The WRWRequest includes the new IE which indicates to the eNB that it shall send a new Status Report after the WRWResponse message once it has completed the first broadcast over the radio and then at regular intervals. 
The requirement 1 is then:

· Fully satisfied in the nominal case with exact CBC report values and not approximate values.
· Satisfied also in case of failure events that maintain S1AP up  according to TR23.712 (graceful HeNB switch off, partial eNB restart, cell off with S1 link up, o&m driven stop) because the eNB can send a Warning Status Report indicating that is stops broadcasting together with a failure cause value and could include a number of broadcast done.

· Only partially satisfied however in case of failure events that involve S1AP down according to TR 23.712 (full eNB restart, non graceful HeNB switch off, cell off  with S1 link down) because the eNB would flush all message information and the CBC will only have the partial information brought by the last received intermediate Warning Status Report message. For example if the eNB shall report at broadcast number 1, 5 and 10 and the full eNB restart happens at broadcast 7, the CBC will just know that the number of successful broadcast has been between 5 and 10.

In summary not only is the alternative 2 able to deliver almost always accurate CBC reports, but more than that, the CBC reports are always reliable: a key point is that the CBC can always determine whether the metrics it reports are correct or not i.e. correct when based on eNB status report, otherwise (in absence of such report) the CBC can infer that something wrong happened and can e.g. mark the metrics as unreliable.
Alternative 3: (Failure Indication message)
The eNB would send a Failure message if one failure event occurs. 

· If no failure event is received by CBC the CBC can infer at a given time how many broadcast have been done.
· If a failure event is received by the CBC, the timing of receiving this Failure message compared to the timing of receiving the following Restart Indication message can help the CBC to address the requirement 1. 

However in all cases the CBC calculation will remain approximate because CBC cannot always determine the exact scheduling in the cells (like for alternative 1).
Moreover the alternative 3 does not solve the requirement 1 for all failure cases that involve S1AP down according to TR 23.712 (full eNB restart, non graceful HeNB switch off, cell off with S1 link down) because if S1AP is down the Failure message cannot reach the MME.  
In summary, because of the above paragraph, the major drawback of alternative 3 is that the CBC cannot determine whether the metrics it reports are correct or not. For example the CBC would erroneously think that all broadcasts have been successful when a failure case involving S1 down happens.

Requirement 2: it shall be possible for the CBC to report whether the cells in a warning area are available or not for PWS

Alternative 1:
The CBC can use a WRWRequest including a Message ID which can test the end to end capability including the radio part while not being displayed to the general public.  

However this method does not provide a failure cause for those cells that were not successful. Also even if the UE discards the message this implies useless processing in eNB and UE. Assuming a high periodicity for the method (e.g. Dutch Telecom law plans one test every 10 minutes country wide) this is eNB impacting and UE battery consuming.
Alternative 2:

CBC sends a new Status Query message which the eNB responds with a new Status Report which can include a failure cause for those cells that are not successful. The requirement is addressed.
Alternative 3: 
If the CBC relies on the Failure message to learn unavailability of cells this can be wrong because of the failure cases where Failure message is not sent out (e.g. S1AP down). Therefore the operator would instead have to use same method as alternative 1. Same drawback alternative 1. 
Summary and Conclusion for fulfilling the requirements
The alternative 1 does not solve the requirement 1 for the failure cases not visible to o&m and could approximately solve the requirement 1for failure cases visible to o&m but at the price of tedious synchronized o&m coordination used and probably only in mono-vendor deployments. Moreover the alternative 1 produces non reliable CBC reports: the CBC cannot determine whether the metrics it reports are correct or not. 
The alternative 3 partially solves the requirement 1 (when S1AP is up but not when S1AP is down) and also produces non reliable CBC reports: the CBC cannot determine whether the metrics it reports are correct or not.

The alternative 2 solves the requirement 1 in all cases even if results are degraded in some failure cases (when S1AP down) but the key point is that the CBC always knows whether the metrics it reports are correct or not: CBC reports are always reliable.

3   Impacts of the alternatives
Alternative 1: no impact.
Alternative 2
The Warning Status Report message is triggered in the eNB either by receiving the Warning Status Query or a new IE in the WRWRequest message. This leads to the following impacts:

a/ Addition of two new class 2 procedures

Table 2: Class 2 procedures

	Elementary Procedure
	Message

	eNB Configuration Transfer
	eNB CONFIGURATION TRANSFER

	MME Configuration Transfer
	MME CONFIGURATION TRANSFER

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	Downlink UE Associated LPPa Transport
	DOWNLINK UE ASSOCIATED LPPA TRANSPORT

	Uplink UE Associated LPPa Transport
	UPLINK UE ASSOCIATED LPPA TRANSPORT

	Downlink Non UE Associated LPPa Transport
	DOWNLINK NON UE ASSOCIATED LPPA TRANSPORT

	Uplink Non UE Associated LPPa Transport
	UPLINK NON UE ASSOCIATED LPPA TRANSPORT

	PWS Restart Indication
	PWS RESTART INDICATION

	Warning Status Query
	WARNING STATUS QUERY

	Warning Status Report
	WARNING STATUS REPORT


The Warning Status Report message would contain the following IEs: 
	PARAMETER
	PRESENCE
	COMMENT

	Message Type
	M
	

	Global eNB ID
	M
	

	Report Number
	O
	Identifies the sequence in the Warning Status Report messages

	Message Identifier
	O
	

	Serial-Number
	O
	

	Warning Status List
	O
	


b/ Addition of the new Requested Number of Reports IE in the Write-Replace Warning Request message.
9.1.13.1
WRITE-REPLACE WARNING REQUEST

This message is sent by the MME to request the start or overwrite of the broadcast of a warning message.
Direction: MME ( eNB 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	Message Identifier
	M
	
	9.2.1.44
	
	YES
	reject

	Serial Number
	M
	
	9.2.1.45
	
	YES
	reject

	Warning Area List
	O
	
	9.2.1.46
	
	YES
	ignore

	Repetition Period
	M
	
	9.2.1.48
	
	YES
	reject

	Extended Repetition Period
	O
	
	9.2.1.75
	
	YES
	reject

	Number of Broadcasts Requested
	M
	
	9.2.1.49
	
	YES
	reject

	Warning Type
	O
	
	9.2.1.50
	
	YES
	ignore

	Warning Security Information
	O
	
	9.2.1.51
	See TS 23.041 [29].
	YES
	ignore

	Data Coding Scheme
	O
	
	9.2.1.52
	
	YES
	ignore

	Warning Message Contents
	O
	
	9.2.1.53
	
	YES
	ignore

	Concurrent Warning Message Indicator
	O
	
	9.2.1.72
	
	YES
	reject

	Requested Number of Reports
	O
	
	9.2.1.72
	
	YES
	reject


Alternative 3

a/ Addition of one new class 2 procedure
Table 2: Class 2 procedures

	Elementary Procedure
	Message

	eNB Configuration Transfer
	eNB CONFIGURATION TRANSFER

	MME Configuration Transfer
	MME CONFIGURATION TRANSFER

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	Downlink UE Associated LPPa Transport
	DOWNLINK UE ASSOCIATED LPPA TRANSPORT

	Uplink UE Associated LPPa Transport
	UPLINK UE ASSOCIATED LPPA TRANSPORT

	Downlink Non UE Associated LPPa Transport
	DOWNLINK NON UE ASSOCIATED LPPA TRANSPORT

	Uplink Non UE Associated LPPa Transport
	UPLINK NON UE ASSOCIATED LPPA TRANSPORT

	PWS Restart Indication
	PWS RESTART INDICATION

	Failure Indication
	FAILURE INDICATION


The Failure message would contain the following IEs:

	PARAMETER
	PRESENCE
	COMMENT

	Message Type
	M
	

	Global eNB ID
	M
	

	Message Identifier
	O
	

	Serial-Number
	O
	

	Failure List
	O
	


4   Conclusion and proposals
Alternative 2 has clear advantages compared to alternative 3 but a little bit more impacts.
Proposal 1: RAN3 to decide between alternative 2 and 3.
Corresponding procedural text and asn.1 are also needed which could be completed within a RAN WI phase.

This paper shows that the impacts foreseen by the solution 2 and 3 presented in the TR are manageable and it is proposed to liaise back CT1 with a positive feedback on the TR and the feasibility of the alternatives while informing them of our preference.
Proposal 2: RAN3 to agree on the LS out in R3-151564 to inform CT1 of feasibility and the RAN3 preferred alternative.
Besides, to complete the RAN3 stage 3 part, it is proposed to open a work item “Warning Status Report in RAN” at next RAN#69 as building block of the CT1 feature work item.  

Proposal 3: Discuss whether opening a RAN work item at RAN#69 is acceptable as a way forward as presented in R3-151565.
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