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1 Introduction

The MME sends WRITE-REPLACE WARNING REQUEST msg to eNB(s) which can be used for warning wireless devices of something. The CBC first identifies the warning area and maps it to either Cell ID, TAI or Emergency Areas. The WRITE-REPLACE WARNING REQUEST message contains a Warning Area List IE that includes one of these as the means to indicate the areas where the warning message needs to be broadcast in the network. 
The maximum number of Cell ID subject for warning message broadcast (maxnoofCellID) as specified in TS 36.413 [1] is 65535. The maximum number of TAI and Emergency Area IDs is also 65535. Given a Cell Id is 28 bits and contained  in 4 bytes, plus the associated PLMN size (3 bytes), this implies a possible list size of 0.46 Mbytes. (This can be contrasted with the maximum warning message contents size of 9.6k.) Furthermore, there can be multiple S1-AP links per eNB, implying many Mbytes of Cell IDs might arrive at a eNB during a warning event to indicate the area to be warned.  Whether such a huge number being received at the eNB is realistic or desirable is questionable. One might expect that if an eNB receives a WRITE-REPLACE WARNING REQUEST msg from multiple MME’s in parallel that the messages would share the same Message ID and Serial Number, allowing duplicates to be ultimately discarded without parsing the warning area list, but the multiple messages would still need to be buffered in memory first. 

To allocate 460 Kbytes of memory for all the possible cell IDs the message should be sent from, while further accounting for the possibility of multiple messages arriving via separate S1AP links, is a significant memory and processing requirement on the eNB HW and SW. Further, to be able to buffer and decode the message at the same time can double the memory required. The necessity of this  requirement should be confirmed as well as for the TAI and Emergency Area max sizes.  
2 Discussion
The eNB is required to prioritise its resources to process the warning message, but given such large messages, the processing time to transport them and parse them at the eNB can slow their delivery to the UE, besides impacting  the processing of other messages. Sending such large messages over the backhaul requires fragmentation at the sender and reassembly at the eNB causing inefficiency as the eNB has to wait to reorder any missed and retransmitted packets before it can begin processing the message.

A warning message by its nature should be distributed quickly thru the network, minimizing transport of unnecessary data.. It should take advantage of the network architecture hierarchy so that nodes in the network funnel messages appropriately. If higher layers do not perform any filtering of these messages as to whether the areas to be warned are associated with the underlying eNB or not, this also means eNBs can receive large messages they have to parse that do not even have cells they need to broadcast the message in. This isn’t an issue for UTRAN, as the RNC terminates the Write-Replace WARNING message and thus a NodeB cannot receive such huge message sizes.
Another aspect of  a huge message is given an MME needs to be able to send the warning message to many, e.g. 32k eNB’s, this implies 14.8 G bytes (460 K byte message max times 32k eNBs) of message data simply to carry the warning list area IE could need to be sent to the eNBs from an MME. If the MME has a 20G bps link, that takes 6 seconds for the MME to send the warning list area IE to the switch to the eNBs. But per [2], a “primary ETWS notification shall be delivered within 4 seconds from the presentation on the information to the PLMN to the UE in the Notification Area”. Sending such a huge message would make meeting this 4 second requirement a issue under these conditions.
While such large messages could be supported at an eNB if enough memory is allocated for it, the USE CASE necessitating the support of such large sizes should be made evident first. The cost to handle the large memory requirement should also be considered, including for HeNBs. Even if such a huge number of cell IDs can be shown needed in a network, the means to warn a very large geographical area would seem to be via TA’s and/or emergency areas and not at cell granularity. It does not seem there can be 65535 emergency areas.
Therefore, its proposed that changes be considered to avoid the possibility of such a large message size potentially reaching eNBs. If indeed the CBC needs to support a list size up to 65535, its preferable for the MME or CBC to filter the message list in order to only send cell IDs corresponding to those present at the destination eNB. Per [3], “the CBC identifies which MMEs need to be contacted and determines the information to be place into the Warning Area Information Element”. So perhaps a Cell ID size of 65535 is not required and the MME’s do not need to perform the filtering given CBC does filtering, either way the maximum in the Tabular and ASN.1 should be  reduced if possible. 
Lastly, it is noted that the CT4 spec currently references 36.413 [1] for the max size of SBc-AP. In fact all warning message IEs are defined in S1AP to avoid duplication, but if the max is changed in the S1AP spec if the MME does filtering, then the CT4 spec may need update to account for an exception. Motorola could prepare a LS regarding this if necessary.
3 Conclusions
If possible, the max Warning area list size should be reduced to avoid unnecessary requirements on the eNB HW, SW and S1AP transport delay. Motorola proposes that this issue be discussed and the necessary maxnoofCellID, maxnoofTAI, and maxnoofEmergencyAreaID values to the eNB be verified. The CBC may already perform filtering such that a size of 65535 is not possible.
If the CBC indeed requires sending such a large message size, the current distribution in the network should be evaluated. The MME could filter the message so the eNB receives the warning for cells it is actually controlling (as it is with UTRAN) which would significantly reduce the maxnoofCellID value. 
Motorola would be happy to contribute an appropriate CR or LS if a change is agreed by RAN3.
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