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7
UTRAN Architecture and Application Protocol (RAN WG3)

7.1
Architectural support of 3G Home NodeB 


7.1.x
UTRAN Protocol Stacks for 3G Home Node B 

7.1.x.1
U-Plane CS
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Figure 7.1.x.1-1. Protocol stack, U-plane CS.

Figure 1 depicts a possible protocol stack implementation for the CS U-plane according to TS 25.410. ATM transport is assumed on Iu-cs side, IP transport on Iu-home side.

A CS data flow over the Iu-home interface is uniquely identified by the pair of source and destination UDP ports and by the pair of source and destination IP addresses. A CS data flow over the Iu-cs interface is uniquely identified by the AAL type 2 connection (i.e. by the path type 2 and by the CID).

7.1.x.2
U-Plane PS
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Figure 7.1.x.2-1. Protocol stack, U-plane PS data.

Figure 2 depicts a possible protocol stack implementation for the PS U-plane according to TS 25.410. ATM transport is assumed on Iu-ps side, IP transport on Iu-home side.

A PS data flow over the Iu-home or the Iu-ps interface is uniquely identified by the GPRS Tunneling Protocol-User (GTP-U) tunnel. A GTP-U tunnel is in turn identified by the pair of source and destination GTP-U Tunnel Endpoint Identifiers (TEID) and by the pair of source and destination IP addresses.
7.1.x.3
C-Plane CS & PS
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Figure 7.1.x.3-1. Protocol stack, C-plane signaling.
Figure 3 depicts a possible protocol stack implementation for the C-plane according to TS 25.410. ATM transport is assumed on Iu-ps side, IP transport on Iu-home side.

7.1.x.4
Further addressing aspects

7.1.x.4.1
Layer 4 addressing

SCCP

A signalling flow over the Iu-home and over the Iu-cs / Iu-ps interface is uniquely identified by the pair of source and destination Signalling Point Codes (SPC) and by the Source Local Reference (SLR) and the Destination Local Reference (DLR). 

If the 3G HNB GW deploys the NAS Node Selection function, any SPC may be used on Iu-home, as long as the IP connection between the 3G HNB and 3G HNB GW provides a unique signalling relation. The 3G HNB GW shall act as an SCCP connection interworking node, which intercepts any connection oriented  (and hence UE dedicated) SCCP connection setup, read the NRI and establish a UE dedicated SCCP connection towards the proper node in the respective CN domain.

Whereas the 3G HNB GW shall have assigned a proposer SCP for SCCP signalling towards the MSC/SGSN, assignment of SCPs for signalling between the 3G HNB and the 3G HNB GW can be arbitrary.

Local References assigned by the 3G HNB have to be interworked in the 3G HNB GW, in order to avoid conflicts in assigning the same SLRs as other 3G HNBs. This could be avoided by assinging SLR address ranges during the 3G HNB Setup procedure at start up by the 3G HNB GW.

Local References assigned by the CN do not have to be interworked by the 3G HNB GW.

In effect, each active UE will have caused the establishment of 2 SCCP connections per domain, one between the accessed 3G HNB and the 3G HNB GW, the other between the 3G HNB GW and the specific CN domain.

M3UA – MTP-3

The SCCP messages are passed between SCCP and the underlying MTP layer as “user data” parameter of the MTP‑TRANSFER request or indication primitives.

The MTP-TRANSFER primitives, besides the user data, also contain the Originating Point Code (OPC; 14 bits) and the Destination Point Code (DPC; 14 bits) parameters. 

When passing messages to the MTP sub-layer, FAP shall code the OPC field as the FAP SPC and the DPC field as the FGW SCP.

Considering the way the DPC field is coded in the MTP-TRANSFER request primitives (see above), no signalling routing capabilities are required at the MTP-User transfer layer (M3UA or MTP-3), neither at the FAP nor at the FGW.

M3UA shall therefore only support the IPSP-IPSP (IP Server Process, point to point) mode and MTP-3 shall only perform message distribution function.

ALCAP (cs domain)

When exchanging ALCAP messages over the Iu-cs interface, the 3G HNB shall use its own SPC as OPC and, as DPC, the SPC retrieved from the configuration data via the “Transport Layer Address” IE of the RANAP: RAB ASSIGNMENT message from the CN.

This allows covering the case of distributed network architecture, with Media GateWays (MGW) handling the CS user plane and an MSC server handling the CS control plane. 

SCTP

SCTP offers reliable transfer of user messages between two SCTP endpoints, using connection oriented mode IP. 

An association between two SCTP endpoints is established during the SCTP association initialisation procedure, under control of the M3UA layer. 

The 3G HNB shall always initiate the SCTP association initialisation procedure.

GTP-U addressing

FAP and FGW shall exchange their respective source and destination GTP-U TEIDs type I (4 octets; [29]) in the “Iu Transport Association” IE of the RANAP messages.

NOTE: 
The number of GTP-U TEIDs which is possible to allocate (232) is more than sufficient for managing all required RABs at the IuPS interface. 

FGW and SGSN shall exchange their respective source and destination GTP-U TEIDs type I in the “Iu Transport Association” IE of the RANAP messages.

FAP shall ensure the uniqueness of the GTP-U TEIDs assigned over the IuIP.

FGW shall ensure the uniqueness of the GTP-U TEIDs assigned over the IuIP towards a specific FAP and over the IuPS towards the SGSN.

Each PS RAB in the Femto RAN shall therefore require two GTP-U tunnels: one between the FAP and the FGW, the other between the FGW and the SGSN.

UDP addressing

CS domain:

A 3G HNB and a 3G HNb GW shall exchange their respective source and destination UDP ports in the “Iu transport Association” IE of the RANAP messages, when establishing a CS RAB.

PS domain:

GTP-U operates on UDP port number 2152. 

7.1.x.4.2
Layer 3 addressing

IP

Each 3G HNB and 3G HNB GW shall have assigned an IP address and shall be able to dynamically retrieve their respective IP address via DHCP protocol, statically configured IP addresses shall not be ruled out.
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