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Introduction

During CT4#63 (Nov. 2013, San Francisco), CT4 specified stage 2 requirements in TS 23.007 (subclauses 15A.1 and 15A.2 ) to enable an eNB to request the CBC to reload its warning message data e.g. upon an eNB or an individual cell restart. CT4 also sent an LS to CT1 and RAN3 asking them to specify the corresponding changes in their specifications (i.e. TS 23.041, TS 36.300 & 36.413) to support these requirements (C4-132265). 

These requirements were approved by CT#62 in December 2013: Excerpt from TS 23.007 v12.3.0:
-------------------------------------------------------------------------------------------------------------------------------------------------
After an eNodeB has restarted, it shall delete all its warning message data. If the warning message service is operational in the cell(s) of the eNodeB, the eNodeB shall send a PWS Restart Indication message, which shall include the identity of the eNodeB and the identity of the restarted cell(s), to the CBC to request the CBC to re-load its warning message data if applicable. 

Editor's Note: it is FFS whether to enable the eNB to include TAIs or Emergency Area IDs in the PWS Restart Indication message as an additional alternative to the list of cells, e.g. when the broadcast of messages is managed in the network per TAI or Emergency Area. 

[…] Likewise, in other scenarios where the eNodeB may need to reload its warning message data (e.g. when an individual cell is restarted), the eNodeB shall send a PWS Restart Indication message (including the identity of the eNodeB and the identity of the restarted cell(s)) to the CBC to request the CBC to re-load its warning message data if applicable. The eNodeB, MME and CBC shall then proceed as specified above for an eNodeB restart.

-------------------------------------------------------------------------------------------------------------------------------------------------
It was FFS whether it could be beneficial to also additionally permit the eNB to include TAIs or EAIs in the PWS Restart Indication message, in addition to the list of cells and eNB ID, e.g. for networks broadcasting warning messages per TAI or Emergency Area rather than per individual cells. 
During CT4#64 (Jan. 2014, Guangzhou), CT4 agreed the following CRs, with a sustained objection from one (single) company, which address the above editor's note and also specify the SBc protocol changes between the MME and CBC. 

· C4-140418 - CR 23.007 0275 PWS Restart Indication parameters
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, one2many, Huawei
· C4-140417 - CR 29.168 0042r4 eNB Restart Indication
one2many, T-Mobile, Alcatel-Lucent, Huawei
CT1 agreed (unanimously) the following related stage 2 CR (CT1#86, Guangzhou, Jan. 2014):

· C1-140609 - CR 23.041 0042r4 Restart Indication,
one2many, T-Mobile, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Huawei
(with a dependency on C4-140418, CR Rel-12 23.007 0275)

RAN3 also agreed the following related stage 2 CR (RAN3#83, Prague, Feb. 2014): 

· R3-140391 – CR 36.300 xxxx PWS Restart Indication 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, one2many, Huawei
Due to an objection from the same company in RAN3, RAN3 endorsed technically the following stage 3 CR to TS 36.413: 

· R3-140390: CR 36.413 1181r1, Introduction of Restart Indication for PWS
Huawei, one2many, Alcatel-Lucent
(aligned with the CT4 and CT1 CRs and aligned with TS 23.007 December 2013 version)

as well as the alternative CR proposed by this company:
· R3-140484, CR 36.413 1197r2, Introduction of the PWS Restart Indication function
Ericsson
(NOT aligned with the CT4 and CT1 CRs (for TAIs and EAIs) and also not aligned with TS 23.007 December 2013 version (for eNB ID and List of cells))

The issue relates to the parameters which should be included in the PWS Restart Indication over the S1AP and SBc interfaces: 
· All companies except one propose that the eNB shall include the identity of the eNB, the identity of the restarted cell(s), the TAI and the EAIs (if the eNB is provisioned with EAIs) in the PWS Restart Indication.

· One (single) company proposes that the eNB includes either the list of cells, or the TAI or the EAI (exclusive or) or does not include any area information at all (meaning this is a request for all the areas served by the eNB) in the PWS Restart Indication over S1AP and that the MME adds the identity of the eNB and the TAIs in the message over the SBc interface.
Discussion

The following considerations apply: 
1. Warning messages may be broadcast in a PLMN per individual cell, TAI, EAI (i.e. Emergency Area ID) or any combination of them. The solution needs to accommodate all deployments options. 
2. Depending on implementations, the CBC may either keep records per individual cell, TAI and EAI for on-going warning messages configured per cell, TAI and EAI respectively, or keep records per individual cell regardless of whether the warning messages are broadcast per cell, TAI or EAI. 


3. PWS Restart Indication will be infrequent scenarios when an eNB or individual cell restarts; the definition of the restoration procedure should therefore aims at minimizing implementation efforts and network engineering rather than at trying to optimize the signalling.
4. An eNodeB that restarts does not know whether it had received WRWR per cell or TAI or EAI. Besides, existing eNBs do not need to know / be configured with the knowledge of whether the CBC will broadcast warning messages per individual cells, and/or TAIs and/or EAIDs. The eNB is always provisioned with the list of cells and TAIs it supports, and is optionally provisioned with EAI(s) (when warning messages are also intented to be broadcast per EAI in the PLMN).
5. As per the existing PWS architecture, the MME proxies PWS messages back and forth between the CBC and the eNB. The MME should be as transparent as possible to the PWS procedures.
For these considerations, the 23.007 approved December version mandates the eNB to always include in the PWS Restart Indication the eNB ID and all the cells involved and the 23.007 CR agreed by CT4 bar one company proposes that the eNB additionally includes in the PWS Restart Indication the TAI(s) and EAI(s) with which it is configured. The MME simply proxies the message towards the CBC.
This approach presents the following advantages:

a) It is straightforward to implement for eNBs. The eNB includes all the area information it is configured with in the PWS Restart Indication. The eNB does not need to support extra provisioning to determine which parameters it should send or not in the PWS Restart Indication (i.e. individual cells, TAI and/or EAIs);

b) It is straigthforward for operators to deploy. Operators do not need to provision in thousands of eNBs the type(s) of warning area list supported in the network (i.e. individual cells, TAI or EAIs); 

c) It enable all CBC implementations to derive with the highest efficiency the list of warning messages to reload in the restarted cell(s): 
· this eases CBC implementations (which do no need to derive the TAI(s)/EAI(s) from the list of individual cells, or do not need to derive the list of individual cells from a TAI/EAI);

· this provides performance advantages, i.e. faster queries & processing in the CBC.  

d) It does also support deployments where the CBC would not be provisioned with the detailed mapping (cell id -> TAI or EAI) e.g. possibly in networks broadcasting warning messages only per TAI or EAI.
e) It minimizes the treatments in the MME.

This approach presents the small drawback that it may lead to send a small amount of unnecessary information in the PWS Restart Indication for some network deployments, e.g. in a network broadcasting warning messages only per TAI, the list of individual cells included in the message would not be used by the CBC if this CBC keeps records of on-going warning messages per TAI. This issue raised by one (single) company in CT4 is not a concern for the following reasons:
f) this corresponds to a small amount of information, e.g. 35 extra octets for an eNB reporting 5 cells in the message, for a message used in infrequent scenarios; 
g) all the existing PWS responses returned by the eNB (Write-Replace-Warning-Response, Kill-Response) shall already include the list of individual cells for which the corresponding request was successful (and this regardless of whether the warning area list in the request indicates individual cells, TAI or EAI). So since the list of individual cells is sent by the eNB every time a warning message starts or stops to be broadcast, there is really no harm in sending the same list in the new PWS Restart Indication message that will be sent infrequently;
h)  sending the list of individual cells will still be helpful for CBC implementations that keep records of warning messages per individual cell (whatever the warning area list associated to the warning message). An eNB can not presume how the CBC is implemented.  

One (single) company proposes that the eNB includes either the list of cells, or the TAI or the EAI (exclusive or) or does not include any area information at all (meaning this is a request for all the areas served by the eNB) in the PWS Restart Indication over S1AP and that the MME adds the identity of the eNB and the TAIs in the message over the SBc interface. 
This presents the small advantage that the contents of the PWS Restart Indication can be optimized to only contain the information that is strictly necessary in the network, taking into account the type of warning area list used in the network (individual cells, TAI and/or EAI) and the CBC implementation. E.g. this would allow to save 35 octets in the message if individual cells do not need to be reported to the CBC, a few times a year. 
But this approach has the following major drawbacks:

i) the eNB needs to determine whether it needs to send individual cells, TAI or EAI in the PWS Restart Indication. Since a restarted eNB cannot know which type of warning messages the CBC is deployed with, the eNB needs to support extra provisioning data and be provisioned by the operator to decide which types of area informations to include in the message. 

This entails extra implementation impacts and extra network engineering (when deploying the feature, but also if the operator wants to use a new type of warning area in its network) for a restoration procedure that will occur infrequently. 
j) this multiplies the number of possible options / network behaviours (depending on what information is contained in the message) and also implies that MME and CBC implementations should be ready to cope with any possible eNB behaviour, thus resulting in more impacts and complexity for these nodes: e.g. 

· the CBC would need to be able to cope with a PWS Restart Indication containing any choice of area information, and thus be able to derive list of cells from an TAI/EAI or be able to derive TAI/EAI from a list of individual cells, also resulting in degraded performances at the CBC – if e.g. there is a misconfiguration between the warning area types declared as supported in the eNB and those really be used in the CBC. 

Note that an existing CBC implementation does not support deriving a list of cells from an eNB ID. A CBC supporting the new Rel-12 WRWR-Indication message will support it. Providing 'no information at all' in the PWS Restart Indication would imply that the CBC is capable to derive the list of cells, TAIs and EAIs served by an eNB – which would also require further provisioning in the CBC (e.g. mapping from eNB ID to EAIs) and complexifies further the CBC implementation. 
· depending on whether the eNB provided the TAI or not, an MME would need to fetch the information from what was received beforehand by the eNB in the S1 Setup procedure and include the TAI(s) itself in the PWS Restart Indication it would forward to the CBC over the SBc interface.
k) this would require the MME to fetch the eNB ID information and TAIs received during the former S1 Setup Request, rather than simply proxying the request from the eNB to the CBC.

l) In the case of HeNB deployments with an HeNB GW, the MME receives all the TAIs of all the HeNBs behind the GW in the S1 Setup Request. I.e. the MME would not be able to provide the CBC with the TAI(s) of a specific HeNB. This would possibly result in the CBC trying to reload warning messages for all the HeNBs behind the GW rather than for the specific HeNB having restarted. 
m) upon changing a TAI in a cell, if the eNB does not include the TAI in the PWS Restart Indication, and if the MME is expected to include the TAI itself, the MME would include all the TAI(s) supported by all the cells of the eNB, since the MME does not know the TAIs supported by each cell of the eNB individually. So the CBC could not use the PWS Restart Indication as a means to update the TAI associated to a particular cell, as was suggested by the opposing company in R3-140332.


Conclusion

CT4 could not agree with the proposal from the opposing company that tries to save a small amount of information in a message that is sent in exceptional scenarios (i.e. a few times a year), at the price of extra implementation efforts in the eNB, CBC and MME, and extra provisioning overhead in thousands of eNBs. This is even less justified that existing PWS messages (WRWResponse, Kill Response) that are sent every time a PWS message is started or stopped also contain the full list of individual cells.
One single company objected in RAN3 on the mandatory inclusion of the cell list and eNB ID from the eNB which they had earlier agreed in CT4 (approved in TS 23.007 version December 2013).

The same single company further objected in CT4 and RAN3 to the additional inclusion of TAI and EAI in the message sent from the eNB, as agreed otherwise by CT4. 

It is proposed to approve the CT4 and CT1 CRs as agreed by CT4 (bar one company) and CT1 for the sake of progressing this work in all the related CT and RAN WGs. [image: image1.jpg]Y




