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1. BACKGROUND

1.1. Preceding standardization activities

A handover between a 2G MSC and a 3G MSC was discussed in the CN3#6 meeting. It was stated that a handover from 2G to 3G leads to a configuration wherein the 3G MSC shall support the 2G A-interface multislot protocols towards the 2G MSC IWF. It was stated that the required multislot protocol functionality is quite complicated. 

A new protocol was proposed to be used between the 3G MSC and the 2G MSC IWF in order to simplify the required operation in the 3G MSC. The proposed solution would have an impact on the 2G MSC IWF – the 2G IWF should support the proposed new protocol. It was questioned whether we can change the operation off 2G network elements in order to simplify operations in the 3G network elements. 

A liaison statement was sent to TSG-S2 (the architecture group) to get a clarification on what kind of changes, if any, are allowed in the 2G MSC IWF on the ground of simplifying operation in the 3G MSC. (Tdoc n3-99228) 

S2 responded with a liaison statements S2-99c36 (delivered to CN3 delegates by the CN3 chairman on e-mail). In their response S2  welcome any simplification proposals in the protocol architecture and encourages changes in the 2G MSC specifications if the complexity of handover procedures can be reduced. S2 also request N3 to study the possibility of extending the UMTS protocol framing (Iu UP and/or AAL2) to the 2G MSC IWF instead of inventing a new protocol between the 3G MSC and the 2G MSC IWF. 

1.2. Handover cases

HANDOVER FROM 3G MSC to 2G MSC:

Figure 1 describes a handover from a 3G MSC to a 2G MSC. 

The 3G MSC shall support a TDM/ATM conversion to be able to interwork with the 2G MSC on the ITU-T G.703 primary rate trunk. 

The IWF in conjunction with (or behind) the 3G MSC shall support the 2G traffic channel protocols. 

HANDOVER FROM 2G MSC to 3G MSC:

Figure 2 describes a handover from a 2G MSC to a 3G MSC. 

The 3G MSC shall support a ATM/TDM conversion to be able to interwork with the 2G MSC on the ITU-T G.703 primary rate trunk. 

The working assumption has so far been that the 3G MSC supports the 2G multislot protocols. However, a natural and symmetric solution is to have the IWF in conjunction with (or behind) the 2G MSC support the 3G traffic channel protocol framing (in a similar way the IWF with the 3G MSC supports the 2G protocols in the opposite handover case). 

REQUIREMENTS TO IWF:

In a pure 2G network the IWF shall support only 2G and fixed network protocols. 

In a pure 3G network the IWF shall support only 3G and fixed network protocols. 

In a mixed 2G & 3G network with intersystem handovers the IWF shall support both 2G and 3G protocols. 



2. EXTENSION of PROTOCOLS to 2G IWF

2.1. Handover from 3G MSC to 2G MSC

In this case the IWF with the 3G MSC supports the 2G A-interface rate adaptation protocols specified in TS 04.21 and 08.20. The 3G MSC offers a 64 kbit/s circuit switched pipe from the 2G-MSC/3G-MSC interface through ATM towards the IWF. The user data is transmitted between the MS and the IWF through a transparent 64 kbit/s channel that consists of a TDM leg and an ATM leg. The 3G MSC supports the TDM/ATM interworking. 

No specification actions are required for this case. 

2.2. Handover from 2G MSC to 3G MSC

In this case the IWF with the 2G MSC supports the 3G Iu-interface protocol framing (AAL2). The 3G MSC supports the ATM/TDM interworking providing a 64 kbit/s circuit switched connection towards the 2G MSC IWF. Both the 3G MSC and the 2G MSC IWF support a rate adaptation function to adapt bit rates lower than 64 kbit/s with Iu interface framing (AAL2) to the 64 kbit/s timeslot, and a frame synchronization function, on the 64 kbit/s TDM based leg between the 3G MSC and the 2G MSC IWF. 

Figure 3 illustrates the situation after a 2G-to-3G handover. 

Specification action required on: 

( rate adaptation of lower than 64 kbit/s bit rates on the 64 kbit/s TDM leg 

( synchronization of the AAL2 frames on the 64 kbit/s TDM leg 

( RLP frame delimitation with AAL2 framing. 


                     Figure 3. Protocol interworking after a handover from a 2G MSC to a 3G MSC. 

2.2.1. AAL2 framing

AAL2 consists of a sublayered structure, listed in the following from the lowest to the highest sublayer (ref. to ITU-T I.363.2):

( a 48 byte CPS (Common Part Sublayer) PDU (carried by an ATM cell).

( a 1…45/64 byte CPS Packet sublayer. 

( SSSAR (Service Specific Segmentation And Reassembly) sublayer. 

The CPS PDU, the lowest sublayer, is used to align the CPS Packet sublayer to ATM cells. 

The CPS PDU sublayer is not required in the 64 kbit/s TDM connection. 

The CPS Packet sublayer comprises a frame structure of a three byte header and a 1…45/64 bytes of payload. The header consists of (ref. to ITU-T I.363.2): 

( CID = Channel Identifier (8 bits): Idenfies the user of the channel.

( LI = Length Indicator (6 bits): Indicates the length of the payload field.

( UUI = User-to-User Indication (5 bits): Used by SSSAR for segmentation and reassembly.

( HEC = Header Error Control (5 bits): Provides error protection for the header. 

CPS Packet framing is required in the 64 kbit/s TDM connection to provide a transmission frame structure. 

CPS Packet format:

  CID
 LI
UUI
HEC
    Payload (1…45/64 octets)

SSSAR (Service Specific Segmentation And Reassembly) sublayer provides a segmentation and reassembly function using the UUI field in the following way (ref. to ITU-T I.366.1): 

( UUI = "27" indicates that more data is required to complete the reassembly of a SSSAR SDU. 

( UUI = "26" indicates the receipt of the final data of an SSSAR SDU. 

SSSAR is required in the 64 kbit/s TDM connection to provide RLP frame delimitation. 

2.2.2. Required operations

2.2.2.1. Rate adaptation

The highest data rate to be adapted to the 64 kbit/s TDM channel is 56 kbit/s in a transparent case and 57.6 kbit/s in a non-transparent case. Rate adaptation is not required in a 64 kbit/s bit transparent connection (no framing is used in the 64 kbit/s TDM channel). 

3GMSC-2GIWF DIRECTION:

The 3G MSC adapts bit rates lower than 64 kbit/s from the ATM connection to the 64 kbit/s TDM channel by sending fill CPS Packets to the TDM channel if there are no CPS Packets received from the ATM leg. The CPS Packet being a fill is indicated by the CID value 0. (Value 0 is not used for other purposes, ref to I.366.1). The fill CPS Packets are discarded by the receiving entity (i.e. the IWF). The payload field of a fill CPS Packet can be filled e.g. with ones or zeros. 

The maximum bit rate in the ATM connection (57.6 kbit/s) limits the minimum length of the CPS Packet that can be used in the 64 kbit/s TDM leg. The maximum bit rate from/to ATM + the extra rate for the CPS Packet framing overhead cannot exceed 64 kbit/s Consequently, the minimum CPS Packet payload length is 36 octets. 

(3 octets for header, 1 octet for status & control, 36 octets for payload ==> 36 : 40 * 64kbit/s = 57.6 kbit/s). 

The length in milliseconds of a 40 octet frame in the 64 kbit/s channel: 5 ms.

2GIWF-3GMSC DIRECTION:

The corresponding operation as above, the IWF being the sending entity and the 3G MSC the receiving entity. 

2.2.2.2. Synchronization

A fixed length CPS Packet frame is used. The frame has a fixed header structure with fields CID, LI, UUI and HEC. 

If the frame transits without rebuilding through the RNC in uplink (see figure 3), CID contains a user identification ("8"…"255"), LI has a constant value, UUI alternates between "27" and "26" and HEC contains a check sequence counted from the previous fields. 

If the frame is rebuilt in the 3G MSC, CID can be set to a fixed value, LI has a constant value, UUI alternates between "27" and "26" and HEC contains a check sequence counted from the previous fields. 

(In downlink CID will anyway have a fixed value, e.g. "255", because CID is ATM specific.)

SYNCHRONIZATION (at the ends of the TDM channel): 

( CPS Packet frames (either with user data or with fill) are sent to the channel. 

( A constant bit pattern of (CID +) LI + UUI is sought in the incoming octet stream. (The CPS frames are octet aligned.)

( When the (CID +) LI + UUI pattern is found, the HEC is counted from CID + LI + UUI and compared to the HEC in the frame. If the HECs match, synchronization is achieved. 

If the HECs don't match, the seeking goes on. 

LOSS OF SYNCHRONIZATION:

( The constant header fields of the CPS Packet are checked in each incoming frame after the synchronization is achieved. (HEC may also be checked). 

( If successive checks fail, resynchronization is started as described above. 

2.2.2.3. Segmentation and reassembly

Delimitation of the (576 bit, i.e. 72 octet) RLP frames is required in the 64 kbit/s TDM channel in the non-transparent case. SSSAR provides a simple mechanism for this (ref. to ITU-T I.366.1). 

Note: The same mechanism can be used between RNC and MSC meaning that the 3G MSC does not have to rebuild the CPS Packet level but merely act as a transit point. 

The SSSAR functionality can be applied in a non-transparent case in the following way:

( the CPS-UUI value 27 (= "more data") indicates "the first RLP frame half" 

( the CPS-UUI value 26 (= "final data") indicates "the second RLP frame half".

The CPS Packet  in a non-transparent case with one half of an RLP frame in the info field, with the packet size of 39 octets:

  CPS header, 3 octets
  Information field, 36 octets

If the transmission of additional information is required between the 3G MSC and the 2G MSC IWF, a further octet can be added in the payload field between the header and the user data, resulting in a 40 octet CPS Packet frame: 

CPS header, 3 octets
  Information field, 1 + 36 octets

2.3. Required specification changes
There seems to be no specification dedicated to the interface between two MSCs. 

Handover specifications describe only handover procedures. 

TS 29.007 describes interworking with fixed networks. (On the other hand, the network between two MSCs is also a fixed network. Consequently, the interworking of a 2G IWF with a 3G MSC could be described in 29.007.)

Possible homes for the 3G-MSC/2G-IWF and 2G-MSC/3G-IWF interworking description: 

( TS 29.007 (and possibly a reference to 29.007 in the handover specification 23.009).

( TS 23.009 (and possibly a reference to 23.009 in 29.007).

( A new spedification (and references in 23.009 and 29.007). 

Whatever the specification, the core text remains the same. 

3. SUMMARY & CONCLUSIONS

S2 has requested CN3 to study the extension of 3G protocols from the 3G MSC to the 2G IWF as a solution to support a data call handover from a 2G MSC to a 3G MSC. This document describes, how the extension of the AAL2 sublayers (CPS Packet sublayer and SSSAR sublayer using a single frame structure) can be used to support the required interworking. 

For the sake of simplicity and availability of existing AAL2 solutions and symmetry of the IWF operation in 2G/3G interworking it is proposed that the 3G protocol framing (i.e. the AAL2 sublayers CPS Packet and SSSAR) is extended from the 3G MSC to the 2G IWF to support a handover from a 2G MSC to a 3G MSC. 
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Figure 2: Handover from 2G-MSC to 3G-MSC.
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Figure 1: Handover from 3G-MSC to 2G-MSC.
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