3GPP TSG-RAN WG3 Meeting #81
R3-131298
Barcelona, Spain, 19th - 23rd August, 2013 
Agenda item:
21
Source:
Alcatel-Lucent, AT&T, ip.access
Title:
PCAP- HNB-GW interoperation
Document for:
Discussion and Approval
1
Introduction

This paper considers some aspects of  HNB enhanced positioning based on the WI HNB Positioning. The objectives of the WI are:

Allow support for positioning for UEs under HNBs by supporting PCAP over the Iuh interface. 

· Define a protocol to transport PCAP messages over Iuh (similar to RUA).

· Define the interworking aspects needed for supporting PCAP between SAS and HNB in the HNB-GW.

· Consider support of HNB positioning as well as UE positioning

In this paper we consider the second objective. 

2 Interworking PCAP issues.
2.1
Connection Oriented Operations
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Figure 1
The HNB-GW will have the following functions related to interworking:

· Terminating PUA and SCCP and mapping PCAP messages from PUA to and from PCAP on Iupc.

· Concentrator/distributor function for PCAP messages to/from the SAS. This function will ensure that the HNB-GW appears as one RNC for messages to/from the SAS, and that the correct HNB destination is identified for messages from the SAS.

Considering the first function, terminating PUA and mapping PCAP messages. PUA provides SCCP like functions to setup and maintain connection oriented services. In this aspect it is similar to the way RUA is used with RANAP. When using PCAP across the Iuh, for all connection-oriented message procedures, a new connection is initiated by the HNB, and terminated by the HNB, and hence PUA will provide CONNECT and DISCONNECT messages to handle this. On receipt of the CONNECT message  the HNB-GW can setup an SCCP connection on Iupc to the SAS  in the same way that a macro RNC can. 

2.2 Operating Modes
SAS – RNC operation provides 3 modes of service:

Position Calculation Service. The Iupc interface enables an SRNC and a SAS to exchange information that is related to the positioning of a single UE. These exchanges involve the transfer of UE Positioning measurement data or UE position estimate data. This operates using the connectionless mode. 

Information Exchange Service. The Iupc interface enables an RNC to request specific GNSS (GPS or GANSS) related data from an SAS on demand, on modification, or at regular intervals. This uses a connection-oriented service with an Information Exchange Context

SAS Centric Position Service. The Iupc interface enables an RNC and a SAS to exchange information that is related to the positioning of a single UE, using SAS Centric mode of operation. This uses a connection-oriented service with a UE context.

In providing enhanced  positioning services to a UE on a HNB, it is assumed that any of the services above could be used, so it is proposed that all three service modes are addressed when considering interworking of PCAP across the HNB-GW.

Proposal 1: Position Calculation Services, Information Exchange Services and SAS Centric Position Services are considered for support for the HNB.

2.3 Common Issues

Common to all services provided on the Iupc are the following issues.

2.3.1
Transaction IDs
PCAP uses transaction IDs, unlike RANAP. To maintain consistency for the SAS, these will need to be renumbered appropriately at the HNB-GW, between the Iuh and Iupc interfaces, so that the HNB-GW acts like a single RNC to the SAS. If this were not the case, different HNBs may use the same transaction ID for the same procedure which could cause problems for SAS, particularly for handling connectionless messages. 

To resolve this issue the HNB-GW can renumber transaction Ids as part of the interworking function. As all connection oriented initiating procedures, and all the connectionless procedures  originate at the HNB the HNB-GW can use the Cell ID or HNB Identity of the HNB (received at HNB registration) and record this together with the received transaction ID.  The PCAP message is then sent onward to the SAS with a new transaction ID (determined by the HNB-GW). On receiving a response message from the SAS, the included transaction ID is used by the HNB-GW to determine the Cell ID and original transaction ID of the originating message from the HNB and return the incoming message to that HNB with the correct transaction ID (same as originally sent from the HNB).

Proposal 2: HNB-GW renumbers transaction IDs for all PCAP messages to maintain a consistent view for the SAS and the HNB.
2.3.2
Routing of incoming messages

Messages received at the HNB-GW from the SAS, must be routed by the HNB-GW to the correct originating HNB. For connection-oriented messages this can be handled by the mapping of SCCP connections, but for connectionless messages some further mechanism is needed.
As most connectionless messages, originate at the HNB, they can therefore be routed directly to the SAS. Following Proposal 2 above they will have a transaction ID included in the message, allowing identification of the HNB that originated the message. Those messages that originate at the SAS, (POSITION CALCULATION RESPONSE/FAILURE) are part of a Class 1 procedure so can be correctly routed using the Transaction ID method described above.

Using transaction ID mapping allows the correct routing of incoming connectionless messages from the SAS to a HNB, based on the mapping of  the HNB-GW originated transaction ID to Cell ID and transaction ID of HNB.

Proposal 3: HNB-GW uses the transaction ID and procedure code received in connectionless messages from the SAS to determine the routing of these messages to the relevant HNB.

3 Message Flows
3.1
Position Calculation
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3.2 Information Exchange
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3.3
SAS Centric Positioning
The figure below shows a SAS centric positioning procedure. The last message Position Initiation Response will be followed by a DISCONNECT message from the HNB when determines the connection is no longer required.
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Proposal 4: Agree on the message flows for the 3 PCAP procedures.
4
Proposed Material for 25.467
7.2
Iuh

Figure 7.2-1 shows the protocol structure for Iuh, following the structure described in TS 25.401 [4].
<modified Figure 7.2-1 below>
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Note 1 ) RTCP is optional.   Note 2 ) Iu UP is terminated in CN and HNB only (i.e. not in the HNB GW)  
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Figure 7.2-1. Iuh–Interface Protocol Stack.

<new material>
7.y.1
Iupc-Iuh Interface Control Plane Protocol Stack

Figure 7.y.1-1 shows the control plane protocol stack for connectivity between a HNB and a macro RNC via the HNB-GW.
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Figure 7.y.1-1: Iupc-Iuh Interfaces Protocol Stack for connectivity between a HNB and a SAS via the HNB-GW.

7.y.2
Interworking between the PCAP User Adaptation Layer (PUA) and the Signalling Connection Control Part (SCCP)

7.y.2.1
General
This section describes usage of PUA and SCCP for connectivity between a HNB and a SAS via HNB-GW.

RNL signalling between an SAS and a HNB-GW utilises services provided by the SCCP (ITU-T Rec. Q.711 [32] / ITU-T Rec. Q.712 [33]/ ITU-T Rec. Q.713 [34]/ ITU-T Rec. Q.714 [35]) as defined for Iupc interface signalling transport between an RNC and a SAS (see 3GPP TS 25.450 [xx]), since the HNB-GW is seen as an RNC for connection via Iupc interface to the SAS.

The Interworking functions at the HNB-GW deal with:

-
extracting or inserting transaction ID information on the Iuh connection or on the Iupc connection of the SAS-HNB signalling connectivity,

-
on Iupc mapping of transaction IDs to provide the SAS with a consistent view aligned with the HNB-GW acting as one RNC,

-
on Iuh mapping of transaction ID on messages from the SAS to a local transaction ID for the HNB.

-
on Iuh mapping of transaction ID received from the SAS to direct connectionless messages to the correct HNB.
-
for connection oriented signalling, performing appropriate mapping between PUA level and SCCP level;

-
respective routing of PCAP messages based on available address information.

In general, (i) Iupc connectivity between the HNB-GW and the SAS is established by configuration, while (ii) the Iuh connectivity between the HNB and the HNB-GW is performed via the HNB setup procedure.

The following subclauses describe the interworking between PUA and SCCP at the HNB-GW.

7.y.2.2

Establishment of signalling connection over Iuh and Iupc connections between HNB and SAS via HNB-GW
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Figure 7.y.2.2-1: Establishment of signalling connection over Iupc and Iuh connections between HNB and SAS via HNB-GW – HNB Initiated.

1.
If the Source HNB is configured for Iupc-connectivity via the HNB-GW, and wants to send a PCAP message to the SAS for which a signalling connection over the Iuh and Iupc connections has to be established, it issues an PUA:CONNECT message containing the Iupc Context Id and the PCAP PDU1.
2.
The HNB-GW identifies the signalling interface to which the PCAP message shall be routed to and maintains a mapping between the PUA-based signalling connection and the SCCP-based signalling connection for the HNB-SAS end-to-end.

3.
The HNB-GW sends PCAP PDU1 to the SAS and the SAS sends back PCAP PDU2 (see TS 25.450 [xx]).

4.
The HNB-GW routes the PCAP PDU2 towards the Source HNB.

5.
The HNB-GW sends an PUA:Direct Transfer message, including PCAP PDU2 received from the SAS to the source HNB.

7.y.2.3
HNB initiated – Refusal from SAS
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Figure 7.y.2.3-1: Establishment of signalling connection over Iuh and Iupc connections between HNB and SAS via HNB-GW – HNB Initiated with refusal from SAS.

1.
If the Source HNB is configured for Iupc-connectivity via the HNB-GW, and wants to send an PCAP message to the SAS, it issues an PUA:CONNECT message containing the Iupc Context Id and  the PCAP PDU1.

2.
The HNB-GW identifies the signalling interface to which the PCAP message shall be routed to and maintains a mapping between the PUA-based signalling connection and the SCCP-based signalling connection for the HNB-SAS end-to-end.
3.
The HNB-GW sends PCAP PDU1 to the SAS as received from the HNB via SCCP Connection Request  and the SAS refuses the connection request (see TS 25.450 [xx]).

4.
The HNB-GW maps the SCCP:CREF message into an PUA:DISCONNECT.

5.
The HNB-GW sends a PUA:DISCONNECT message to the source HNB, including the optional PCAP PDU2 if received from the SAS.

7.y.2.4
Transport of PCAP signalling messages via signalling connection established over Iupc and Iuh connections

7.y.2.4.1
HNB initiated
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Figure 7.y.2.4.1-1: Transport of PCAP messages via signalling connection over Iuh and Iupc connections – HNB initiated.

If the Sending HNB wants to send a PCAP message to the SAS for which a connection oriented data transfer service is already established for a location session, it issues a PUA:DIRECT TRANSFER message towards the HNB-GW which contains the Context Id and the PCAP PDU.

The HNB-GW will forward the PCAP PDU to the SAS within an SCCP message.

7.y.2.4.2
SAS initiated
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Figure 7.y.2.4.2-1: Transport of PCAP messages via signalling connection over Iupc and Iuh connections – SAS initiated.

If the SAS wants to send a PCAP message to the Receiving HNB for which a connection oriented data transfer service is already established for a location session, it will send to the HNB-GW the PCAP PDU within an SCCP message.

The HNB-GW will then generate a PUA:DIRECT TRANSFER message and will route the PCAP PDU to the correct HNB.

7.y.2.5
Release of signalling connection over Iupc and Iuh Connections
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Figure 7.y.2.5-1: Release of established signalling connection over Iupc and Iuh connections – HNB initiated.

If an HNB wants to release a signalling connection previously established over Iupc and Iuh connections towards an SAS, it sends a PUA:DISCONNECT message, which includes the Context Id and may include a PCAP PDU. The HNB-GW maps the PUA:DISCONNECT message to an SCCP:Release message and triggers the SCCP connection release procedure defined in TS 25.450 [xx]  

7.y.2.6
Transport of PCAP signalling messages via the connectionless data transfer service

7.y.2.6.1
HNB initiated
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Figure 7.y.2.6.1-1: Connectionless data transfer over Iuh and Iupc connections – HNB initiated.

If the HNB wants to send in a connectionless manner a PCAP PDU to the HNB-GW for the SAS, it issues an PUA:CONNECTIONLESS TRANSFER message containing the PCAP PDU. The HNB-GW then generates and routes the PCAP PDU within an SCCP message towards the SAS.

7.y.2.6.2
SAS initiated
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Figure 7.y.2.6.2-1: Connectionless data transfer over Iupc and Iuh connections – SAS initiated.

If the SAS sends a PCAP PDU to the HNB-GW for the Receiving HNB, the HNB-GW has to be able to route the message to the correct HNB. The HNB-GW uses the PCAP transaction ID to determine the correct destination HNB.  Then the HNB-GW issues a PUA:CONNECTIONLESS TRANSFER message containing the PCAP PDU. 

Proposal 5: Create changes to Stage 2 25.467 based on the above new material and changes.
4 Conclusion

From the above discussion it is clear that:
Proposal 1: Position Calculation Services, Information Exchange Services and SAS Centric Position Services are considered for support for the HNB.

Proposal 2: HNB-GW renumbers transaction ID for all PCAP message to maintain a consistent view for the SAS and the HNB.
Proposal 3: HNB-GW uses the transaction ID and procedure code received in connectionless messages from the SAS to determine the routing of these messages to the relevant HNB.

Proposal 4: Agree on the message flows for the 3 PCAP procedures.
Proposal 5: Create changes to Stage 2 25.467 based on the above new material and changes.
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Note 2) Iu UP is terminated in CN and HNB only (i.e. not in the HNB GW)




























