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1. Introduction

The study for the ETWS in Home (e)Node B has been indicated in the WI RP-090349[2]
This contribution discusses some issues when considering the introduction of the ETWS in the Home (e)Node B.

2. Discussion

UE may all the time tune to the H(e)NB when staying indoors. Even though in such situation, the UE shall be able to receive any of the warning notifications distributed.  
The following are the policies which are considered best to be followed when defining the necessary functionality.

· The specification work for introducing the support of the ETWS in H(e)NB, shall be as simple as possible.

· It is highly preferably not to have impact on the CN, meaning to reuse the existing protocol as much as possible. 
· There should be also a requirement that the legacy UE (Rel8) shall be able to receive the emergency notification via the HNB, consequently there should not have any impact on the radio protocol. 
2.1 Discussion 1: Support of ETWS in the HNB

2.1.1 Protocol support for ETWS in the HNB Architecture

ETWS in UTRAN is supported by utilising CBS. Based on the above requirements, it is proposed that the existing  that is already specified for UTRAN (macro network) shall be the base for further work in UTRAN HNB.

The following are the functionality required in the HNB architecture to support ETWS:

· Radio interface support (e.g. CTCH, CCCH) as defined in 25.331

· Network interface support, i.e. the ability of receiving SABP message from the CBC, which is realised by Iubc interface.
 From RAN3 perspective, it is proposed that Iubc (SABP) [3] is to be supported in the HNB architecture for the realization of ETWS in HNB. 
Proposal 1: propose to support Iubc (SABP) in the UTRAN HNB architecture for the realization of ETWS in HNB.

2.1.2 Network Interface support for transferring SABP messages/procedures
There are three alternatives for transferring SABP messages/procedures from the CBC to the HNB:

· Alternative 1: Utilising RUA for transparently transferring SABP message from the CBC to the HNB

RUA protocol [5] is defined as light weight adaptation layer to carry RANAP signaling on Iuh interface, between the HNB and the HNB-GW. RUA provides transparent transfer of RANAP messages. In this alternative RUA is used in the same fashion transferring the RANAP from RNC to HNB, i.e. SABP from CBC is transferred to the HNB using RUA.

The advantages of this alternative are the following: 

· Simplifying the Iuh interface, i.e. there is no need to define a different interface than the one that is already existing in Iuh.
· The ability to utilize HNB-GW as a concentrating node to realize a scalable transport layer connection of HNBs

The disadvantages of this alternative are the following:

· The HNB will receive a large list of SAI, since the HNB-GW is not utilizing filtering of the warning notification according to the SAI that the HNB belongs.

· The HNB will need to be equipped with large processing capability to be able to do the search of the SAI list.

One possible issue in this alternative is the difference in transport layer network that needs to be adopted in the HNB-GW towards CBC, and the one towards HNB.
The transport protocol of the existing SABP is TCP and the transport protocol for RUA is SCTP. If the transfer of the SABP over Iuh is using the RUA, this would then require the HNB-GW to support both TCP and SCTP. This should not be an issue because if the application protocol of the transport protocol (i.e. SABP) is once needed to be terminated in HNB-GW, there is no need to directly convert TCP message to SCTP message. Moreover, since the transport protocol in each interface is terminated in each node, there is no absolute necessity that both Iu-bc and Iuh interface should align each other.

Fig.1 shows the architecture and protocol stack for alternative1.
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Figure 1: RUA transparently transferring SABP message 

· Alternative 2: Terminating Iub interface between CBC and HNB-GW, and between HNB-GW and HNB

The advantages of this alternative are the following:

· The HNB-GW is able to filter the warning notifications according to the SAI that the HNB belongs to.

· No additional processing capability is necessary in the HNB to process the SAI list in the warning message. 

· The role of HNB-GW as a concentrating node is fully utilized from an RNL and TNL perspective.

The disadvantages of this alternative are the following:

· The HNB-GW and the HNB need to support a new interface, i.e. Iubc, in addition to the ones specified in Rel.8.

Figure 2 shows the architecture and protocol stack for alternative 2.
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Figure 2: Iub interface terminated between CBC and HNB-GW, and between HNB-GW and HNB
· Alternative 3: Directly connecting the CBC to the HNB

This alternative (fig.3) that may not have impact on Iuh interface, since the HNB directly receives the SABP without going through the HNB-GW, meaning the Iu-bc interface is connected between the CN and the HNB.  However, considering that there may be thousands of HNBs in an area, distributing the warning message from a CN node to all HNBs will absolutely need quite an amount of time.  The HNB directly receiving the warning message from the CN may not satisfy the requirement of distributing the warning message quickly.
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Fig.3: HNB is directly connected to CBC

Considering the abovementioned alternatives, it is considered worth while to discuss further on the advantage/disadvantage of alternative 1 and 2.
Proposal 2: It is proposed for RAN3 to discuss further on alternative 1 and 2.

2.1.3 Parameter setting and message transfer in the HNB architecture to support ETWS
One other issue that needs to be highlighted is how the parameters necessary for ETWS support are set, e.g. SAI, is set in the HNB-GW and/or HNB and updated in the CBC.

In order for a HNB network to be able to operate, ETWS related IEs, e.g. SAI, needs to be set in the HNB-GW and CBC according to the location of the HNB, so that CBC is able to send ETWS messages to the relevant HNB. 

· The HNB needs to be aware of which SAI it belongs to. The setting of SAI in the HNB is likely to be done via HMS.

· The necessity of parameter setting such as SAI in the HNB-GW depends on the agreement on how the SABP is transferred. (discussion in section 2.2)

· As a direct result of this parameter (e.g. SAI) setting in HNB, this parameter setting needs to be updated towards the CBC (in order for the CBC to have the latest information of the SAIs of the HNBs)

Proposal 3: propose to include SAI parameter setting in the interface between HMS and HNB, and the update mechanism of the concerning parameter from HMS to CBC.

2.2 Discussion 2: Support of the ETWS in the HeNB

Similarly to the HNB case, the abovementioned policies are also applied and the already defined specification in Rel8 should be reused as much as possible.
2.2.1 Protocol support for ETWS in the HeNB Architecture

The following are the functions needed for the HeNB to support ETWS:

· Radio interface support (e.g. Paging, Broadcast Channel transmission) as defined in 36.331

· Network interface support, i.e. the ability of receiving warning message from the CBC, which is realised by  the S1 interface.
In [9], the following is specified for HeNB in the HeNB architecture support:

The functions supported by the HeNB shall be the same as those supported by an eNB (with the possible exception of NNSF) and the procedures run between a HeNB and the EPC shall be the same as those between an eNB and the EPC.
Hence, in the HeNB case, the abovementioned necessary functions can be understand as ‘supported’ in the HeNB. Therefore, there is no new functionality is needed to be defined in the HeNB architecture (HeNB and HeNB GW) to support ETWS.

Note that for the filtering function it is considered not necessary in the HeNB-GW, since the existence of HeNB-GW is optional, hence if the functionality is defined in HeNB-GW, then it will create options in the HeNB, e.g. HeNB with Warning Area searching function and HeNB with out.
Proposal 4: There is no new functionality needed in HeNB or HeNB GW to support ETWS  It is proposed to use the S1AP for the realization of the ETWS in HeNB.
2.2.2 Parameter setting for HeNB to support ETWS

Like in the HNB case, this issue needs to be highlighted in order for HeNB to support ETWS.

The necessary setting in the HeNB with regard to ETWS message broadcast are the following:

· HeNB needs to be aware of its Warning Area (e.g. Cell ID, TAI, Emergency Area ID) according to its location to decide whether a received S1 Write-Replace Warning message from upper node needs to be broadcast or not.
Hence Warning Area setting in the HeNB is necessary. This will likely be done via HMS.

· As a direct result of this parameter (e.g. Warning Are) setting in HeNB, this parameter setting needs to be updated towards the CBC (in order for the CBC to have the latest information of the Warning Areas, e.g. Cell ID, TAI, Emergency Area ID of the HNBs).

Note that no special settings are needed in HeNB GW.

Proposal 5: propose to include Warning Area parameter settings in the interface between HMS and HeNB, and the update mechanism of the concerning parameter from HMS to CBC
3. Conclusion and proposal 
The following are proposed with regard to defining support for ETWS/PWS in the HNB architecture:
- Proposal 1: propose to use the SABP for the realization on ETWS in HNB.
- Proposal 2: propose to transfer the SABP over the RUA.
- Proposal 3: propose to include SAI parameter settings in the interface between HMS and HNB, and the update mechanism of the concerning parameter from HMS to CBC.
The following are proposed with regard to defining support for ETWS/PWS in the HeNB architecture;
- Proposal 4: There is no new functionality is needed in HeNB nor in HeNB GW to support ETWS. It is proposed to clarify that S1AP for the realization of the ETWS in HeNB.

- Proposal 5: propose to include Warning Area parameter settings in the interface between HMS and HeNB, and the update mechanism of the concerning parameter from HMS to CBC 
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