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1
Introduction
In TS 29.168 and TS 36.413, the WRITE-REPLACE WARNING REQUEST (WRWR) message can contain a Warning Area List IE, which is populated by the CBC for use by the eNB.  The Warning Area List IE indicates to the eNB the areas where the warning message needs to be broadcast, and contains either a list of Cell IDs, or a list of Tracking Area IDs, or a list of Emergency Area IDs.

CT4 is considering a proposal to extend the WRWR message in Rel-12 with an Additional Warning Area List IE so that a single WRWR message can contain a combination of lists, e.g. both a list of Tracking Area IDs (in the legacy Warning Area List IE) and a list of Cell IDs (in the new Additional Warning Area List IE).  At RAN3#79bis, an LS was received from CT4 requesting RAN3 feedback on the proposal [1]:
Question-2:
CT4 would like to know if RAN3 or CT1 would see the approach to add an Additional Warning Area List IE as a protocol extension parameter as a protocol enhancement.

An analysis of the CT4 proposal was provided in [2], which concluded that “existing solutions are not fully satisfactory”.  The two existing solutions identified in [2] were as follows:

-
send two different WRWR messages (alt1), or

-
translate all TAs into cells and send the WRWR message with such a big list of cells (alt 2).

In this contribution, we provide an analysis of alt1 (i.e. send two different WRWR messages).  Based on the analysis, it is concluded that the proposed Additional Warning Area List enhancement has no benefit from the RAN perspective.
2
Discussion
An example use case (“Amber Alerts in California”) was provided in the Annex of [2], where a warning message is broadcast in a very large geographic area:
CMAS Amber Alert messages in the US are broadcasted state wide. US operators have deployed some 20,000 LTE cells in the state of California. 20,000 cells are served by some 2,000 eNodeBs.

[...] assume that the 19,000 cells out of the 20,000 cells lie in Tracking Areas that are completely located inside the state of California. Assume also that a Tracking Area consists of 50 cells (average). That would result in a List of TAIs consisting of 380 TAIs and a List of Cell IDs of 1,000 cells.
An analysis of how the above use case could be supported using a single WRWR message with a large list of Cell IDs (alt2) was then provided in the Annex of [2]:
An E-CGI consists of a PLMN ID of 3 bytes and a Cell Identity of 28 bits. 20,000 cells require 130,000 octets.

A TAI consists of 3 octets for the PLMN ID and 2 octets for the TAC. A list of 380 TAIs requires 1900 octets. The remaining List of Cell IDs with 1,000 cells requires 6500 octets.

1900 octets + 6500 octets = 8400 octets compared to 130,000 octets is a huge efficiency improvement of more than 15 times!

This improvement applies to each of the 2,000 eNodeBs that receive this request!  Some 2,000 * (130,000 – 8400) octets = 243,200,000 octets will not be sent across the signalling network for no reason!
However, there was no analysis of how the above use case could be supporting using two WRWR messages (alt1).  Such an analysis is therefore provided below.
2.1
Using two WRITE-REPLACE WARNING REQUEST messages
In this section, it is shown how the “Amber Alerts in California” use case can be supported using two WRWR messages.  In addition to the assumptions in [2] that were summarized in the preceding section, it is further assumed that the 1,000 cells which lie in Tracking Areas not completely located inside the state of California belong to 40 “split” TAIs, where each “split” TAI has half its cells inside California (25 cells per TAI on average) and half its cells outside California.
Two solutions are now compared:
Solution 1: CBC sends one WRWR message that includes a new Additional Warning Area List IE (CT4 proposal).
-
On the SBc interface (CBC ( MME):
-
WRWR message contains 420 TAIs in the List of TAIs IE, 380 TAIs in the Warning Area List IE, and 1000 ECGIs in the new Additional Warning Area List IE.
-
On S1 interface (MME ( eNB):
-
WRWR message contains 380 TAIs in the Warning Area List IE and 1000 ECGIs in the new Additional Warning Area List IE (8400 octets), and is sent to all 2100 eNodeBs (each serving at least one of the 420 TAIs that were in the List of TAIs IE).
Solution 2: CBC sends two WRWR messages (existing specifications).
-
On SBc interface (CBC ( MME):
-
WRWR #1 contains 380 TAIs in the List of TAIs IE, and the same 380 TAIs in the Warning Area List IE.

-
WRWR #2 contains 40 TAIs in the List of TAIs IE, and 1000 ECGIs in the Warning Area List IE.
-
On S1 interface (MME ( eNB):
-
WRWR #1 contains 380 TAIs in the Warning Area List IE (1900 octets), and is sent to 1900 eNodeBs (each serving at least one of the 380 TAIs that were in the List of TAIs IE).

-
WRWR #2 contains 1000 ECGIs in the Warning Area List IE (6500 octets), and is sent to 200 eNodeBs (each serving at least one of the 40 TAIs that were in the List of TAIs IE).
From the above analysis, a few observations can be made.  Firstly, although the CBC sends two different WRWR messages over SBc in Solution 2, each eNodeB typically receives only one of the messages.  This is because each WRWR message over SBc targets a different set of Tracking Areas (i.e. WRWR #1 and WRWR #2 include a different set of TAIs in their respective List of TAIs IE).
Observation-1:
In both solutions, a single WRWR message is sent over the S1 interface to each of the 2100 eNodeBs.

Secondly, regarding the size of the messages sent over the S1 interface, Solution 1 requires the largest message size (8400 octets for the Warning Area List and Additional Warning Area List IEs) and it is sent to all 2100 eNodeBs.  Solution 2 has the smallest message size (1900 octets for the Warning Area List IE) which is sent to 1900 of the eNodeBs; the remaining 200 eNodeBs receives a message that is still smaller than Solution 1 (6500 octets for the Warning Area List IE).
Observation-2:
The CT4 proposal (Solution 1) significantly increases the size of the WRWR messages sent over the S1 interface.
Therefore, it can be concluded that existing specifications (Solution 2) do not have any issues with message size or number of messages.
3
Conclusion
In this contribution, the CT4 proposal to extend the WRITE-REPLACE WARNING REQUEST (WRWR) message with an Additional Warning Area List IE was analyzed, and compared to an alternative solution in which the CBC sends two separate WRWR messages.  Based on the analysis, the following observations were made:

-
the CT4 proposal does not reduce the number of WRITE-REPLACE WARNING REQUEST messages over the S1 interface; and
-
the CT4 proposal significantly increases the size of the WRITE-REPLACE WARNING REQUEST messages sent over the S1 interface.
Therefore, the following is proposed:
Proposal: 
Send a reply LS to CT4, stating that RAN3 sees no benefit to extending the WRITE-REPLACE WARNING REQUEST message with an Additional Warning Area List IE, and instead recommends that the CBC send separate WRITE-REPLACE WARNING REQUEST messages when the Warning Area consists of more than one warning area list type.
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