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1. Introduction
This document clarifies that there is no standard restriction for HeNB to support the same LCS functionality as macro eNB, proposes a routing solution for when HeNB-GW exist. Furthermore, the document also discusses the additional LCS function to enable E-SMLC to timely update configuration information in the context of HeNB deployment.
2. Discussion 1: HeNB as part of LCS architecture
2.1 HeNB as part of LCS architecture

In HeNB deployment scenario where HeNBs are also utilised as open access to provide network coverage, it is foreseen that the number of HeNB to be setup within the network will be relatively large. In the network where location services are provided, then HeNB would be expected to provide the same functionality as the one provided by the macro eNB.

In the case where the UE performs LCS positioning from a HeNB, the HeNB must be able to at least support the following:
- LPPa termination
- LPP and LPPa transport (as the one defined in S1AP)
In similar discussion held just before Rel-9 finalisation, it was pointed out that it is not clear whether HeNB is part of LCS architecture [1].  However, according to SA2 stage2 specification 23.271 [2] there is no limitation on whether HeNB can be part of LCS architecture or not.
2.2 Implication of HeNB-GW deployment
With regard to routing function for LPPa, in the present specification, S1AP supports the following 2 types of transport:
1. UE associated LPPa message transport utilising DL/UL UE Associated LPPa Transport procedures

This is used to transport E-CID related information.

2. Non-UE associated LPPa message transport utilising DL/UL Non UE Associated LPPa Transport procedures.


This is used to transport OTDOA related information.

For UE associated LPPa message transport, the following identification mechanism is adopted:

· the identification of UE between MME and eNB utilises UE-associated logical S1 connection identity, i.e. MME/eNB UE S1AP ID, and 

· the identification of E-SMLC in UL message is enabled in the MME by including Routing ID (containing E-SMLC ID) in UL message sent by the eNB. The same Routing ID is included in the previously received DL message from the MME.

· The identification of eNB in DL message is done by the MME utilising the SLs message including eNB ID sent by the E-SMLC

The above identification mechanism works also in the case where HeNB-GW is deployed.

However, for Non-UE associated LPPa message transport, the following routing/ node identification mechanism is adopted:

· The identification of E-SMLC in UL message is enabled in the MME by including Routing ID (containing E-SMLC ID) in UL message sent by the eNB. The same Routing ID is included in the previously received DL message from the MME.

· The identification of eNB in DL message is done by the MME utilising the SLs message including eNB ID sent by the E-SMLC

The above identification mechanis does not work in the case where HeNB-GW is deployed, especially for DL message. This is because of the following reasons:

1. the MME does not include HeNB ID in the DL message, hence the HeNB-GW would not understand to which HeNB this DL Non UE associated message needs to be sent.

2. The SLs Connectionless Information message does not include TAI information, hence the MME would not understand to which HeNB-GW this DL Non UE associated message needs to be sent.
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Figure 1a: Identification/routing when there is NO HeNB-GW
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Figure 1b: Identification/routing problem when HeNB-GW is deployed:
Routing from MME to HeNB-GW
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Figure 1c: Identification/routing problem when HeNB-GW is deployed:
Routing from HeNB-GW to HeNB
To solve this problem, sincethe destination ID containing eNB ID information has already included in the SLs message sent by the E-SMLC,, this destination ID (i.e. eNB ID) should be conveyed by the MME to the eNB within S1AP DOWNLINK NON UE ASSOCIATED LPPa TRANSPORT message.
The following table summarises LPPa message routing ability in HeNB architecture with and without HeNB-GW.

Table 1: DL Routing ability in HeNB architecture
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Proposal 1:
As a baseline agreeement, it is proposed that RAN3 confirms that the following features are supported in Rel-10:
· HeNB is part of the LCS architecture.
· HeNB supports LPPa termination function
· HeNB supports S1AP signaling for LPP and LPPa transport. 
Proposal 2:
To support implementation with HeNB-GW, the following problem for Non UE Associated LPPa message transport needs to be further discussed.
· The routing from MME to HeNB-GW when there is no TAI information in the SLs interface.
· The routing from HeNB-GW to HeNB. One possible solution is to include destination ID (eNB ID) in the S1AP DOWNLINK NON UE ASSOCIATED LPPa TRANPORT message
3. Discussion 2: Additional function to support timely update of eNB configuration data in the E-SMLC
3.1 Problem Description

Rel-9 3GPP LCS function is based on the assumption that the E-SMLC is aware of the configuration of all of the eNBs within the network.  The awareness of the E-SMLC is mostly supported via OAM.  There is only “pull” procedure available, i.e. the E-SMLC can only retrieve the necessary information from the eNB according to the selected positioning method, e.g. E-CID or OTDOA, but the eNB is unable to perform autonomous report when it is newly deployed in the NW or when its configuration has changed. 
With the abovementioned scenario stated in section 2 in mind (i.e. HeNBs are also utilised as open access to provide network coverage, hence the number of HeNBs deployed will be relatively large) and with the restriction of LCS functionality in Rel-9, E-SMLC may have some difficulties in providing support for location services in the HeNB deployment due to the fact that the E-SMLC can not be aware in a timely manner about configuration changes of the HeNBs. 
· For E-CID positioning method case, 
Positioning of a UE when connected to a HeNB would be enough by identifying HeNB cell ID (assuming that HeNB coverage is in order of 10m) without the “enhance” part of the E-CID measurement. But since the E-SMLC is not aware about existance of the HeNB, E-SMLC needs to retrieve the associated cell based positioning info (geographical area info, antenna tilt, uncertainty radius, etc.) before returning the positioning result.

· For OTDOA positioning method case
The impact is even more worse for OTDOA positioning, because the E-SMLC would be unable to give the UE the necessary assistance data for OTDOA measurement if the E-SMLC decides that OTDOA positioning is to be used but it does not know the information (e.g. E-CGI, earfcn, PRS Info, etc.) of the serving cell and its neighbour cell to be used. 

3.2 Solutions

To solve the abovementioned problem, the following 3 possible solutions are listed.

Solution1: OAM based solution 

In solution 1, the E-SMLC obtains the HeNB configuration from its Element/Network Manager, which has previously obtained the information from the OAM of HeNB. For this solution interworking between E-SMLC OAM and HeNB OAM is necessary.
Solution 2: Defining “push” procedure from HeNB to E-SMLC

In solution 2, the HeNB reports and updates the necessary information towards the E-SMLC via LPPa. The reports and update can be done whenever necessary, autonomously triggered by the HeNB itself, e.g. when it is newly setup in the network, or when its parameters are updated. Since there is no such kind of procedure in the present spec, a new “push” procedure needs to be defined. 
It is assumed here that the E-SMLC ID is known in the HeNB in the first place so that the eNB could send this procedure autonomously. For HeNB case, this can be solved by plug and play solution when it connects to the network, the same solution applied with how the HeNB can obtain MME address to connect.
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Figure 2: “Push” procedure from HeNB to E-SMLC

Solution 3: Defining a “trigger” procedure from MME to E-SMLC to enable E-SMLC 

In solution 3, the MME will trigger the E-SMLC to perform the “pull” procedure when ever it detects changes in the HeNB, e.g. HeNB setup or HeNB changes its configuration. The “trigger” procedure from the MME to the E-SMLC is defined in SLs interface. The MME sends this “trigger” procedure whenever it receives S1 procedures relevant for detection of HeNB setup or changes, i.e. S1 Setup procedure or eNB configuration Update procedure.
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Figure 3: “Trigger” procedure from MME to E-SMLC
Comparison of the solutions
From standardisation perspective, it is likely to be difficult to define a standard interface for solution 1 to support the necessary interworking between E-SMLC OAM and HENB OAM. Hence it is up to the operator how to update E-SMLC, which in the end only resulting burden in operator’s OAM. Another concern in the scenario explained in section 2, is the time lag that may occur for the E-SMLC to be aware of the HeNB configuration if the update relies only to the OAM system.
From the view point of standard interface and time lag for updating the configuration, solution 2 or 3 are superior compare to solution 1. Changes in HeNB configuration can be timely updated towards the E-SMLC in both solution 2 or 3. 
The difference of solution 2 and 3 are the following:
	Foreseen impact of solution 2
	Foreseen impact of solution 3

	New procedure in LPPa
	New procedure on SLs

	-
	Impact on MME.
MME needs to send the “trigger” procedure whenever new HeNB is setup

	-
	Impact on S1 Setup in deployment with HeNB-GW.
S1 Setup from HeNB GW to MME needs to include the newly setup HeNB ID.


Considering the foreseen impact of solution 2 and 3, it can be seen that solution 2 has less impact towards the specification. 
Proposal 3:
It is proposed for RAN3 to confirm on the necessity of the additional function that enable timely report of configuration changes in the HeNB, and to agree to adopt solution 2. 
4. Summary and proposal
The standardisation restriction for excluding HeNB as part of LCS architecture was discussed, and the necessary routing measures for certain deployement was proposed.
The necessity to enable E-SMLC timely aware of LCS related configuration in the HeNB deployment was discussed, and two feasible solutions are proposed.

Proposal 1:
As a baseline agreeement, it is proposed that RAN3 confirms that the following features are supported in Rel-10:

· HeNB is part of the LCS architecture.
· HeNB is able to have LPPa termination function
· HeNB is able to support S1AP signaling for LPP and LPPa transport 

However, 

Proposal 2:
To support implementation with HeNB-GW, the following problem for Non UE Associated LPPa message transport needs to be further discussed.
· The routing from MME to HeNB-GW when TAI information is missing in the SLs interface.
· The routing from HeNB-GW to HeNB. One possible solution is to include destination ID (eNB ID) in the S1AP DOWNLINK NON UE ASSOCIATED LPPa TRANPORT message
Proposal 3:
It is proposed for RAN3 to confirm on the necessity of the additional function that enable timely report of configuration changes in the HeNB, and to agree to adopt solution 2. 
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