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Scope:

One of the remaining open items for CS Data for R99 was the handover from 2G to 3G MSC. The purpose of this document is to provide an overview and a rating of the current proposals.  

Analysis:

Overview and effort estimation:

The Table 1 provides an overview about the currently available proposals for handover from 2G to 3G MSC

Table 1
Proposal
A-TRAU’
CPS Packet
X.31 flag stuffing

Termination of Iu UP
3G MSC
3G MSC (1)
2G + 3G MSC (2)

Termination of SSSAR
3G MSC
2G + 3G MSC
3G MSC

Termination of CPS Packet
3G MSC
2G + 3G MSC
3G MSC

A-TRAU (3)
2G + 3G MSC 
2G + 3G MSC 
2G + 3G MSC

A-TRAU’
2G + 3G MSC 
-
-






Effort for rate adaptation in 3G MSC/Transcoder (4)
Medium 
Medium
Medium

Effort in 2G MSC/IWF
Low (5)
High (6)
Medium/High (7)

(1) termination of Iu UP in 2G MSC is not possible as the throughput of 64kbit/s is not sufficient for the transmission of RLP frames at 57.6kbit/s


3octet Iu Up + 2*(72octet/2 + 3octet CPS header) = 81 octet

Therefore the complete protocol stack has to be terminated in 3G MSC. SSSAR and CPS Packaging have to be applied before forwarding towards 2G MSC    

(2) the proposal is to terminate Iu UP in 2G MSC, this however requires the implementation in 2G and 3G MSC (for speech)

(3) at least needed for HO from 3G -> 2G

(4) all are quantified as medium for 3G MSC/Ttanscoder as the Iu UP stack has to be terminated and the user data has to be packed again (see also (2)). 

(5) quantified as low because A-TRAU is available in 2G MSC/IWF

(6) quantified as high because protocols have to be implemented in 2G IWF that are completely new 

(7) quantified as Medium if BS30 is implemented, otherwise High. It should be noted that it’s not possible to use a standard HDLC controller as they always add a CRC. From bandwidth point of view a CRC is not acceptable.  

Bandwidth:

The maximum user rate that has to be taken into account is 57.6kbit/s for non-transparent services. In case of transparent 64kbit/s service a plain 64kbit/s channel is used.

CPS Packet: 

It is always possible to transmit 57.6kbit/s , if Iu UP is terminated in 3G MSC 


2*(72octet/2 + 3octet CPS header)/10ms=62.4kbit/s


X.31 flag stuffing:
There’s a small risk that the bandwidth is not sufficient for 57.6kbit/s  (see N3-99477)

A-TRAU’:

Always a fixed frame format in 64kbit/s channel is used, therefore no problem for 57.6kbit/s






Robustness:

CPS Packet:

No protection against the emulation of the CPS header in the user data, therefore synchronisation errors during the initial synchronisation and after loss of synchronisation might occur

X.31 flag stuffing:
A low probability for errors is caused by the insufficient bandwidth if extensive bit stuffing is needed   

A-TRAU’: 

A protection mechanism against synchronisation errors is provided. 

Padding mechanism:

CPS Packet: 

Requires a complex padding mechanism in that the interval and the length of the CPS Fill Packets is user rate dependent

· 57.6kbit/s: 
4 octet Fill after each RLP frame

· 28.8kbit/s: 
44 octet Fill after each RLP frame half

· 14.4kbit/s: 
124 octet Fill after each RLP frame half

X.31 flag stuffing:
Flag stuffing and zero bit stuffing insertion only, therefore easy

A-TRAU’: 

Always the same frame format (length and interval) is used. Iif no user data is available, the rest of the frame is left empty. Therefore quantified as medium.

Conclusion:

Table 2
Proposal
A-TRAU’
CPS Packet
X.31 flag stuffing

Overall effort
Medium to low
Medium to high
Medium

Bandwidth
No problem
No problem
Small risk

Robustness
Very high
Low
Medium

Padding
Medium
Complex
Easy

As shown in Table 2 the A-TRAU’ proposal 

· has the lowest overall effort for 2G and 3G 

· provides the highest robustness

· has no bandwidth problem and

· the padding mechanism is relatively easy  

Therefore it is proposed to use A-TRAU’ for handover from 2G to 3G.

