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1 Introduction
RAN3 has received the liaison C4-142485 from CT1 asking RAN3 whether it is feasible to include an optional Category IE in the Write messages and whether there is a need to support this optionality.

This IE is to support prioritization of PWS alerts for delivery via an LTE access network, in a similar way as the Category IE existing in the Write messages for the 2g and 3g access networks.
This paper provides an analysis of this requirement and feasibility.
2 Description
Need of a category IE

In their LS, CT1 recalls that the main goal of that IE is to enable high priority alerts to get preferenrtial treatment 
PWS requirements are addressed in TS22.268 [1] which specify that 
- Warning Notifications shall be limited to those emergencies where life or property is at imminent risk, and some responsive action should be taken. 
NOTE:        This requirement does not prohibit the use of the operator’s network (i.e. broadcast technology) implemented for Warning Notifications to be used for commercial services. 
It seems clear from the NOTE here-above that even though PWS is primarily intended to be used for delivery of emergency alerts, PWS may additionally be used by some operators for commercial services. We also note that a dedicated Message ID 4382 is also associated with specific operator defined messages (see TS 23.041 [2)]. It can also be pointed out that CMAS stands for Commercial Mobile Alert System.
In such case of commercial use, commercial alerts alone could fill up the capacity of the LTE access network:

For example, a repetition rate of SIB12 at 160 ms would enable a maximum of about 6 concurrent messages within one second which could be easily reached for commercial (in fact only 3 messages if we count the additional language).

Also it can be asumed that the commercial alerts would typically be sent over a separate interface to the CBC for which the CBC can hardly predict the incoming rate of such alerts at any point in time and cannot adjust the S1 repetition period in real time. 

It is then clear that in such case where PWS is also used for commercial services the category IE is needed because emergency alerts should not be handled with the same priority as the commercial alerts but should get precedence and override them when needed.
How many values for the Category IE?
CT1 recalls in their LS that the Category IE in 2g/3g can take three values:

-
High Priority:

to be broadcast at the earliest opportunity.

-
Background:

to be broadcast when no CBS messages of category "High Priority" or "Normal" are broadcast. The repetition period defines the minimum broadcast requirement.

-
Normal:


to be broadcast according to the associated repetition period.

Assuming we assign the category “background” for commercial alerts, this leaves 2 categories for emergency alerts. 

For KPAS alerts this seems fine: KPAS alerts are classified into 2 categories class 0 and class 1.

But this doesn’t match nicely for EU-alerts which are classified into 4 categories: level 1, level 2, level 3, amber.

This also doesn’t match nicely for CMAS alerts which are classified into 4 categories presidential, extreme, severe, amber (assuming “others” is mapped to “background”). 

ETWS has also Tsunami, Earthquake, test and others.

In the end, the basic requirement is only that all emergency alerts should get precedence against commercial as stated by CT1 themselves once again in their LS:

LS say to enable high priority alerts to get preferenrtial treatment
Therefore 2 categories should be good enough to match the requirement of emergency alerts overriding commercial alerts when needed. Additionally 2 values would allow an easy mapping regardless of the type of alerts e.g. KPAS, CMAS, ETWS and EU alerts.
Feasibility of adding a new Category IE with 2 values

If the Category IE has two values for LTE access network, this makes a difference compared to 3g/2g access networks. But we note that CBC receives the commercial alerts from a different interface. CBC would actually be in charge of building the Write Replace messages itself towards 3g or towards LTE and it does not just relay it. Therefore it should be ok to not necessarily align 2g/3g and LTE on the number of values of a Category IE.
Would a new Category IE with 2 values satisfy the requirement?
The example provided above considering a SIB12 period of 160 ms allows delivering up to 6 concurrent messages within one second. Considering that emergency alerts can also make use of the “additional language” facility (see TS 23.041 [2]), this leads to 3 concurrent messages per second. This allows for example in CMAS concurrent broadcast of extreme, severe and amber emergency alerts. This seems good enough for a typical use case.
Considering now a worst case in CMAS and all types of emergency alerts concurrently broadcast i.e.1112 to 112B, this means 14+12=26 alerts which can be sent in 4 seconds.

Such delivery would actually correspond to a repetition period received over the S1 Write Replace message of not 4 but 5 seconds. Indeed, almost one second must be typically reserved for the waking up of UEs in each cell at the occurrence of every S1 repetition period clock.

However we note that the range of the S1 repetition period can currently go from 1 to 4095 seconds in [3]. We conclude that the requirements can be easily fulfilled assuming that the operator set the S1 repetition period to a value greater than 5 seconds which seems straightforward. The alert region can be dimensioned adequately.
3 Conclusion and Proposals 

It is then proposed to liaise back CT1 that new category is needed and feasible but two values seem good enough.
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