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1. Introduction

The goal is the introduction of the CS data services for GERAN in Iu-mode. The following assumptions are made:

· The impact on the involved network elements should be minimized. 

· GERAN in Iu-mode provides the possibility to use the existing GERAN infrastructure for the connectivity to the 3G-core network infrastructure. This means that the existing 3G core network and especially the existing Iu interface should be re-used as much as possible. 

1.1 Supported bearer and Teleservices for GERAN in Iu-mode

The CS bearer services shall be supported according to the 3GPP TS 22.002 v5.0.0. The CS Teleservices shall be supported according to the 3GPP TS 22.003 v5.2.0. 

1.1.1 BS 20 (asynchronous services)

Table 1 shows the supported CS bearer services BS20 according to 3GPP TS 22.002.

	Fixed Network User Rate
	Access Structure
	Information Transfer Capability
	Rate Adaptation
	QoS attributes
	Note

	0.3 kbit/s
	Asynch
	3,1 kHz
	-
	NT
	Only for 'Autobauding Type 1'

	
	
	UDI
	V.110
	NT 
	Only MTC

	1.2 kbit/s
	Asynch
	3,1 kHz
	-
	NT 
	Only for 'Autobauding Type 1'

	
	
	UDI
	V.110
	NT
	Only MTC

	
	
	UDI/RDI
	V.120
	NT
	Only MTC

	2.4 kbit/s
	Asynch
	3,1 kHz
	-
	NT 
	Only for 'Autobauding Type 1'

	
	
	UDI
	V.110
	NT
	Only MTC

	
	
	UDI/RDI
	V.120
	NT
	Only MTC

	4.8 kbit/s
	Asynch
	3,1 kHz
	-
	NT 
	Only for 'Autobauding Type 1'

	
	
	UDI
	V.110
	NT
	Only MTC

	
	
	UDI/RDI
	V.120
	NT
	Only MTC

	9.6 kbit/s
	Asynch
	3,1 kHz
	-
	NT 
	

	
	
	UDI
	V.110
	NT
	

	
	
	UDI/RDI
	V.120
	NT
	

	14.4 kbit/s
	Asynch
	3,1 kHz
	-
	NT 
	

	
	
	UDI
	V.110
	NT
	

	
	
	UDI/RDI
	V.120
	NT
	

	19.2 kbit/s
	Asynch
	3,1 kHz
	-
	NT 
	

	
	
	UDI
	V.110
	NT
	

	
	
	UDI/RDI
	V.120
	NT
	

	28.8 kbit/s
	Asynch
	3,1 kHz
	-
	T
	

	
	
	3,1 kHz
	-
	NT 
	

	
	
	UDI
	V.110
	NT
	

	
	
	UDI/RDI
	V.120
	NT
	

	38.4 kbit/s
	Asynch
	UDI
	V.110
	NT 
	

	
	
	UDI/RDI
	V.120
	NT
	

	48 kbit/s
	Asynch
	UDI/RDI
	V.120
	NT
	

	56 Kbit/s
	Asynch
	UDI
	V.120
	NT
	

	
	
	RDI
	X.31 flag stuffing
	NT
	FTM

	64 kbit/s
	Asynch
	UDI
	X.31 flag stuffing
	NT
	FTM

	
	
	3,1 kHz
	-
	NT
	With V.90 modem (56kbit/s). Modem type = 'Autobauding Type 1'

	
	Asynch
	
	
	
	


Note that PIAFS defined for UTRAN Iu mode is not defined for GERAN Iu mode.

Table 1:
 BS 20 for GERAN in Iu mode

1.1.2 BS 30 (synchronous services)

The following table 2 shows the supported CS bearer services BS30 according to 3GPP TS 22.002. 

	Fixed Network User Rate 
	Access Structure
	Information Transfer Capability
	Rate Adaptation
	QoS attributes
	Note

	28.8 kbit/s
	Synch
	3,1 kHz
	- 
	T
	Regular mode

	
	
	
	H.223 & H.245
	T
	Multimedia

	32.0 kbit/s
	Synch
	UDI
	H.223 & H.245
	T
	Multimedia

	56 kbit/s
	Synch
	UDI
	V.110 
	T 
	Regular mode

	
	
	RDI
	- 
	T
	Regular mode

	
	
	
	H.223 & H.245
	T
	Multimedia

	64 kbit/s
	Synch
	UDI
	- 
	T
	Regular mode

	
	
	
	H.223 & H.245
	T
	Multimedia


Note that FNUR of 33.6 kbit/s defined for UTRAN Iu mode is not defined for GERAN Iu mode.

Table 2: BS 30 for GERAN in Iu mode

1.2.3
Teleservices

The teleservices TS 61, TS 62, TS 91 and TS 92 are not defined for GERAN Iu mode

2. Radio interface configuration for GERAN Iu mode

2.1 UTRAN Iu mode compatible AIURs

Table 3 shows what Air Interface User Rates (AIUR) are to be supported in UTRAN Iu mode depending on the CS data services requested. This AIUR will also be provided in GERAN Iu mode.

	AIUR

Service
	14.4 kbit/s
	28.8 kbit/s
	32 kbit/s
	56 kbit/s
	57.6 kbit/s
	64 kbit/s

	BS 20 T
	
	X
	
	
	
	

	BS 30 T
	
	X
	
	X
	
	X

	BS 30 T for MM
	
	X
	X
	X
	
	X

	BS 20 NT
	X
	X
	
	
	X
	

	TS 61
	
	
	
	
	
	

	TS 62
	
	
	
	
	
	

	TS 91
	
	
	
	
	
	

	TS 92
	
	
	
	
	
	


Table 3: AIURs for CS data services in GERAN Iu mode 

2.2 Channel configuration at the radio interface

The AIURs identified in table 3 shall be supported over GERAN in Iu-mode. GERAN provides different channel coding with the combination of more than one channel (HSCSD).  The following table 4 shows the relevant radio interface configuration, they are used to provide the requested AIUR in table 3.

	AIUR
	TCH/F9.6
	TCH/F14.4
	TCH/F28.8
	TCH/F32
	TCH/F43.2

	Transparent
	
	
	
	
	

	28.8 kbit/s
	3 x
	2 x
	1 x
	
	

	32 kbit/s
	
	
	
	1 x
	

	56 kbit/s
	5 x
	4 x
	
	2 x
	

	64 kbit/s
	6 x
	5 x
	
	2 x
	

	Non-Transparent
	
	
	
	

	14.4 kbit/s
	≤ 2 x
	1 x
	
	
	

	28.8 kbit/s 
	≤ 3 x
	≤ 2 x
	1 x
	
	

	57.6 kbit/s
	≤ 4 x
	≤ 4 x
	≤ 2 x
	
	1 x


Table 4: Radio interface configurations needed for GERAN Iu mode

3. User plane considerations

The following figure is a connection model for the CS data services in GERAN Iu mode and gives an overview of the basic principle of the data transfer between the MS and the fixed network.

The BSC-MSC interface is based on ATM and use AAL2. The AAL2 SSCS layer must support segmentation and re-assembling.
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Figure 1: Connection model for CS data services in GERAN Iu mode
3.1 Transparent CS data services

3.1.1
UTRAN Iu mode

For the UTRAN Iu mode, the Iu UP is used in transparent mode, see 3GPP TS 25.415 and 3GPP TS 29.415. The payload of the Iu frames consists of user data bits only for both synchronous and asynchronous data. Asynchronous data are transmitted after performing rate adaptation RA0, i.e., the start and stop bits are removed and a synchronous bit streams remains.

On the Iu interface, the payload (SDU) size is fixed, determined by the bit rate. Table 5 shows the SDU sizes. AAL2 is used. The AAL2 SSCS layer must be supported for segmentation and re-assembly. The primitive UNIT-DATA-REQUEST is invoked at regular intervals in order to have a constant bit rate.

	Bit rate
	SDU size (= RLC PDU payload size) 

	28.8 kbit/s
	576 bits

	32 / 56 / 64 kbit/s
	640 bits


Table 5: SDU sizes for transparent data services
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Note, the RA0 function is only present in the case of asynchronous data services.

Figure 2 Connection model for transparent data in UTRAN Iu mode

3.1.2
GERAN Iu mode compared to GERAN A/Gb mode

The existing solution from the UTRAN Iu mode will also be used in the Core Network for the transparent CS data services for GERAN Iu mode. The transition of the data stream according to the format of the Iu interface (see above) into the format of the data stream on the Abis interface has to be provided by the GERAN BSC. All transparent CS data services of GERAN Iu mode can be provided with this solution. This is detailed in the following subsections. For each of the user rates and possible channel codings we will show how the existing solution in GERAN A/Gb mode can be adapted to be used in GERAN Iu mode.

The primitive UNIT-DATA-REQUEST is invoked at regular intervals in order to have a constant bit rate.

3.1.2.1
Bit rate 28.8 kbit/s using TCH/F9.6

3.1.2.1.1
GERAN A/Gb mode

The MSC/IWF performs the rate adaptation function RA0 for asynchronous services to remove the start and stop bits. The result is a synchronous data stream. Then, the MSC/IWF performs the split and combine function (S/C) as specified in 3GPP TS 48.020 and 44.021. It splits the overall synchronous data stream into portions that can be transported via TCH/F9.6 radio links and vice versa. Further, the MSC/IWF performs the rate adaptation function RA1. It converts between the synchronous data stream and ITU-T V.110 RA1 frame formats according the used intermediate rate. Its size is 80 bits and contains 48 data bits, 7 E bits, 8 control bits (S, X) and 17 bits for frame synchronisation.

The BSS performs the rate adaptation function RA1’/RA1 that transforms the RA1 intermediate rate frames to radio interface frames by removing the 17 synchronisation pattern bits and the bits E1, E2, E3 that are carrying the user rate information. Such a radio interface frame has a size of 60 bits and is sent every 5 ms. It consists of 48 data bits, 4 E bits and 8 control bits (S, X).
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Figure 3: Connection model for transparent data at 28.8 kbit/s in GERAN A/Gb mode for TCH/F9.6

3.1.2.1.2
GERAN Iu mode

As in GERAN A/Gb, the MSC/IWF performs the rate adaptation function RA0 for asynchronous services to remove the start and stop bits. The result is a synchronous data stream that will be transported by the IU UP in transparent mode via the Iu interface. The SDU size at the Iu interface is 576 bits. 

In contradiction to GERAN A/Gb mode, the BSS performs in GERAN Iu mode the split and combine function (S/C) as specified in 3GPP TS 48.020 and 44.021. It splits the overall synchronous data stream into portions that can be transported via TCH/F9.6 radio links and vice versa. Further, the BSS performs the rate adaptation function RA1’ (the intermediate step via the RA1 as in GERAN A/Gb mode is not necessary, the BSS may perform immediately the RA1’ function as on the MS side). The rate adaptation function RA1`transforms the synchronous data stream directly into the radio interface frames as specified in TS 44.021.

The SDU blocks of 576 (=12*48) bits will be mapped to 12 radio interface frames.
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Figure 4: Connection model for transparent data at 28.8 kbit/s in GERAN Iu mode for TCH/F9.6

3.1.2.2
Bit rate 28.8 kbit/s using TCH/F14.4

3.1.2.2.1 GERAN A/Gb mode

The MSC/IWF performs the rate adaptation function RA0 for asynchronous services to remove the start and stop bits. The result is a synchronous data stream. Then, the MSC/IWF performs the split and combine function (S/C) as specified in 3GPP TS 48.020 and 44.021. It splits the overall synchronous data stream into portions that can be transported via TCH/F14.4 radio links and vice versa. Further, the MSC/IWF performs the rate adaptation function RAA''. It converts between the synchronous data stream and the A-TRAU frame formats. It also performs FPS (Framing Pattern Substitution) in the A-TRAU frame. The RAA" function also handles the M1 and M2 bits of the A-TRAU frame. An A-TRAU frame has a size of 320 bits: 288 data bits, 2 M bits (M1 and M2), 5 C bits, 8 Z bits (for FPS) and 17 bits for frame synchronisation. 

The BSS performs the rate adaptation function RAA’ that transforms the A-TRAU into an E-TRAU frame that has again a size of 320 bits but consists of 288 data bits, 2 M bits (M1 and M2), 13 C bits and 17 bits for frame indication.  The rate adaptation function RA1’/RAA’ transforms these E-TRAU frames into 290 bit blocks that are sent via the radio interface every 20 ms.
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Figure 5: Connection model for transparent data at 28.8 kbit/s in GERAN A/Gb mode for TCH/F14.4

3.1.2.2.2
GERAN Iu mode

As in GERAN A/Gb mode, the MSC/IWF performs the rate adaptation function RA0 for asynchronous services to remove the start and stop bits. The result is a synchronous data stream that will be transported by the IU UP in transparent mode via the Iu interface. The SDU size at the Iu interface is 576 bits. 

In contradiction to GERAN A/Gb mode, the BSS performs in GERAN Iu mode the split and combine function (S/C) as specified in 3GPP TS 48.020 and 44.021. It splits the overall synchronous data stream into portions that can be transported via TCH/F14.4 radio links and vice versa. Further, the BSS performs the rate adaptation function RAA”/RAA’ (this is the subsequent execution of the rate adaptation functions RAA” and RAA’). In GERAN Iu mode both of the functions can be combined in such a way that RAA”/RAA’ transforms between the synchronous data stream and the E-TRAU frame formats directly, without producing the intermediate step of A-TRAU frames. We call this new rate adaptation function RAE. The synchronous data stream is provided in SDUs of 576 (=2x288) data bits. The E-TRAU frame format is defined in 3GPP TS 48.060. It consists 320 bits: 17 bits for synchronisation, 13 control bits, bits M1 and M2 as well as 288 data bits. So, every SDU is mapped to 2 E-TRAU frames. The rate adaptation function RA1’/RAA’ transforms these E-TRAU frames into 290 bit blocks that are sent via the radio interface every 20 ms.
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Figure 6: Connection model for transparent data at 28.8 kbit/s in GERAN Iu mode for TCH/F14.4

3.1.2.3
Bit rate 28.8 kbit/s using TCH/F28.8

3.1.2.3.1 GERAN A/Gb mode

This model is similar to that described for TCH/F14.4 because TCH/F28.8 is realised in the Core Network as well as at the Iu interface as 2 times TCH/F14.4. In addition to that, the BSS and MS contain so-called EDGE MUX functions that combine the 2 times TCH/F14.4 on one TCH/F28.8 via the radio interface, i.e. two 290 bit blocks are combined into one 580 bit block that is sent every 20 ms via the radio interface.
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Figure 7: Connection model for transparent data at 28.8 kbit/s in GERAN A/Gb mode for TCH/F28.8

3.1.2.3.2 GERAN Iu mode

As in GERAN A/Gb mode, the MSC/IWF performs the rate adaptation function RA0 for asynchronous services to remove the start and stop bits. The result is a synchronous data stream that will be transported by the IU UP in transparent mode via the Iu interface. The SDU size at the Iu interface is 576 bits. 

In contradiction to GERAN A/Gb mode, the BSS performs in GERAN Iu mode the split and combine function (S/C) as specified in TS 48.020 and 44.021. It splits the overall synchronous data stream into portions that can be transported via TCH/F28.8 radio links and vice versa. Further, the BSS performs the rate adaptation function RAA”/RAA’ (this is the subsequent execution of the rate adaptation functions RAA” and RAA’). In GERAN Iu mode both of the functions can be combined in such a way that RAA”/RAA’ transforms between the synchronous data stream and the E-TRAU frame formats directly, without producing the intermediate step of A-TRAU frames. We call this new rate adaptation function RAE. The synchronous data stream is provided in SDUs of 576 (=2x288) data bits. The E-TRAU frame format is defined in 3GPP TS 48.060. It consists 320 bits: 17 bits for synchronisation, 13 control bits, bits M1 and M2 as well as 288 data bits. So, every SDU is mapped to 2 E-TRAU frames. The rate adaptation function RA1’/RAA’ transforms these E-TRAU frames into 290 bit blocks. The EDGE MUX function combines two of those 290 bit blocks into one 580 bit block that is sent via the radio interface every 20 ms.
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Figure 8: Connection model for transparent data at 28.8 kbit/s in GERAN Iu mode for TCH/F28.8

3.1.2.4
Bit rate 32 kbit/s using TCH/F32

3.1.2.4.1 GERAN A/Gb mode

The protocol model for 32 kbit/s using a TCH/F32 channel coding in A/Gb mode is shown in the following figure 9. The ITU-T I.460 rate adaptation (identical to RA2 function in ITU-T V.110) is used for transparent 32 kbit/s at the A interface, i.e., four bits of each octet in the 64 kbit/s time slot used for transporting the user data.
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Figure 9 Connection model for transparent data at 32 kbit/s in GERAN A/Gb mode for TCH/F32

3.1.2.4.2 GERAN Iu mode

The protocol model for 32 kbit/s using a TCH/F32 channel coding in Iu mode is shown in the figure 10. The RA2 function is here not necessary because the transmission speed via the Iu interface is 32 kbit/s.
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Figure 10: Connection model for transparent data at 32 kbit/s in GERAN Iu mode for TCH/F32

3.1.2.5
Bit rate 56 and 64 kbit/s using TCH/F9.6

3.1.2.5.1 GERAN A/Gb mode

For 56 kbit/s, the MSC/IWF performs the rate adaptation function RA1”. It converts between the synchronous user data at 56 kbit/s and the “intermediate” rate of 64 kbit/s. This frame format consists of 64 bit frames with 56 data bits and 8 fill bits set to “1”. For 64 kbit/s this function is not necessary.

The BSS performs the rate adaptation function RA1’/RA1 (note that this function should rather be RA1’/RA1”, see also CR 43.010-006). It creates the 60 bit radio interface frames that consist of the 56 data bits and additional 4 T bits carrying information about substream numbering and status information. Padding applies as described in TS 44.021. These frames are sent every 5 ms via the radio interface. The split and combine function is also performed by the BSS.
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Figure 11: Connection model for transparent data at 56/64 kbit/s in GERAN A/Gb mode for TCH/F9.6

3.1.2.5.2 GERAN Iu mode

As in UTRAN Iu mode, the MSC/IWF provides the data stream in SDUs with a size of 640 bits. 

For 56 kbit/s, the last bit in each octet is set to “1”. With this, the same model as for GERAN A/Gb mode can apply with the exception that the BSS do not get the data in portions of 64 bit frames containing 56 data bits and 8 fill bits, but in portions of 640 bit SDUs in octets of 8 bits where each last bit of a octet is set to “1”. For 64 kbit/s all data are valid.

The rate adaptation function RA1’/RA1 or RA1’/RA1”, respectively, is not necessary. Instead of that, the RA1’ can be used immediately together with the split/combine function.
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Figure 12: Connection model for transparent data at 56/64 kbit/s in GERAN Iu mode for TCH/F9.6

3.1.2.6
Bit rate 56 and 64 kbit/s using TCH/F14.4

3.1.2.6.1
Bit rate 56 kbit/s using TCH/F14.4 in GERAN A/Gb mode

The MSC/IWF performs the split and combine function (S/C) as specified in 3GPP TS 48.020 and 44.021. It splits the overall synchronous data stream into portions that can be transported via TCH/F14.4 radio links and vice versa. Further, the MSC/IWF performs the rate adaptation function RAA''. It converts between the synchronous data stream and the A-TRAU frame formats. It also performs FPS (Framing Pattern Substitution) in the A-TRAU frame. The RAA" function also handles the M1 and M2 bits of the A-TRAU frame. An A-TRAU frame has a size of 320 bits: 288 data bits, 2 M bits (M1 and M2), 5 C bits, 8 Z bits (for FPS) and 17 bits for frame synchronisation. 

The BSS performs the rate adaptation function RAA’ that transforms the A-TRAU into an E-TRAU frame that has again a size of 320 bits but consists of 288 data bits, 2 M bits (M1 and M2), 13 C bits and 17 bits for frame indication.  The rate adaptation function RA1’/RAA’ transforms these E-TRAU frames into 290 bit blocks that are sent via the radio interface every 20 ms. For the bit rate of 56 kbit/s 4xTCH/F14.4 channel are be used. Padding applies as described in 3GPP TS 44.021 chapter 8.2.7.
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Figure 13: Connection model for transparent data at 56 kbit/s in GERAN A/Gb mode for TCH/F14.4

3.1.2.6.2 Bit rate 64 using TCH/F14.4 in GERAN A/Gb mode

The MSC/IWF is not involved in this case. The 64 kbit/s data stream is transparent transferred between the fixed network and the BSS.

The BSS performs the rate adaptation function RA1’/RA1 (note that RA1’/RA1 must not be used for TCH/F14.4 according to 3GPP TS 44.021 and that the correct rate adaptation function would be RA1’/RAA”, see CR 43.010-006.). It creates in this case the 290 bit radio interface frames that consist of the 288 data bits and additional the M1 and M2 bit carrying information about substream numbering, status information and network independent clocking code. The split and combine function is also performed by the BSS. For the bit rate of 64 kbit/s 5xTCH/F14.4 are be used. Padding applies as described in 3GPP TS 44.021 chapter 8.2.9.
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Figure 14: Connection model for transparent data at 64 kbit/s in GERAN A/Gb mode for TCH/F14.4 

3.1.2.6.3 Bit rate 56 kbit/s and 64 using TCH/F14.4 in GERAN Iu mode

As in UTRAN Iu mode, the MSC/IWF provides the data stream in SDUs with a size of 640 bits. 

For 56 kbit/s, the last bit in each octet is set to “1”. With this, the same model as for GERAN A/Gb mode with 64 kbit/s can apply with the exception that the BSS do not get the data in portions of 64 bit frames containing 56 data bits and 8 fill bits, but in portions of 640 bit SDUs in octets of 8 bits where each last bit of a octet is set to “1”.  For 64 kbit/s all data are valid.

The rate adaptation function RA1’/RA1 or RA1’/RAA”, respectively, has to be adopted accordingly. In case of a bit rate 56 kbit/s two SDUs are mapped into four 290-bit frames. Three 290-bit frames include 288 data bits and the fourth 290-bit frame include 256 data bits, in accordance to the 3GPP TS 44.021 chapter 8.2.7. In case of a bit rate 64 kbit/s two SDUs are mapped into five 290-bit frames. Four 290-bit frames include 288 data bits and the fifth 290-bit frame include 128 data bits, in accordance to the 3GPP TS 44.021 chapter 8.2.9.
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Figure 15: Connection model for transparent data at 56/64 kbit/s in GERAN Iu mode for TCH/F14.4
3.1.2.7
Bit rate 56 and 64 kbit/s using TCH/F32

3.1.2.7.1 GERAN A/Gb mode

These services use two TCH/F32 channels as shown in figure 16.
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Figure 16: Connection model for transparent data at 56 / 64 kbit/s in GERAN A/Gb mode for TCH/F32

3.1.2.7.2 GERAN Iu mode

The protocol model for 32 kbit/s using a TCH/F32 channel coding in Iu mode is shown in the figure 17.
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Figure 17 Connection model for transparent data at 56 / 64 kbit/s in GERAN Iu mode for TCH/F32
3.2 
Non-transparent CS data services

3.2.1 UTRAN Iu mode

The Iu UP is used in support mode, see 3GPP TS 25.415 and 3GPP TS 29.415. Each SDU corresponds to one RLP frame and is 576 bits long. Each SDU is transported in one Iu UP PDU of Type 1. The range of AIUR values is 14,4 kbit/s, 28,8 kbit/s, 57,6 kbit/s, limited by the maximum bit rate, and varies with the transmission period on the Iu interface, which is 10 ms, 20 ms or 40 ms. 

The RLP in UTRAN Iu mode sends only frames when data are to be sent. DTX is not used in this case.

3.2.2 GERAN A/Gb mode

The RLP version 2 defined in 3GPP TS24.022 provides two frame length, the 576 bits frame length and the 240 bits frame length. The long frames are be used in GERAN A/Gb mode for traffic channel coding TCH/F14.4, TCH/F28.8 and TCH/F43.2. This frame length is also used for the UTRAN Iu mode. The short frame length is used for the TCH/F9.6 and TCH/F4.8. This frame length is used for GERAN A/Gb mode only. However, this frame length is also supported by the IWF in a UMTS MSC for the handover to GSM. The UMTS MSC provides an A-interface for this case (see 3GPP TS 29.007).

The RLP in GERAN A/Gb mode sends a frame at every sending opportunity. It sends NULL-frames if there are no user data available. DTX is used to indicate to the BSC that certain frames need not to be transmitted (like NULL-frames).

3.2.3 GERAN Iu mode

At the moment the RLP distinguishes only an A/Gb mode and an Iu mode. It has to be discussed whether RLP needs to distinguish additional between GERAN and UTRAN Iu mode. When discussing the applicability of the RLP used in UTRAN Iu mode to the conditions in the case of GERAN Iu mode, two different issues have to be investigated: frame size issues and protocol issues. 

Frame size defined in RLP meet the requirements of the radio transmission conditions. There is only one frame size of 576 bits defined in Iu mode that fits very well when GERAN IU mode uses TCH/F14.4, TCH/F28.8 or TCH/F43.2 channel coding. For the case of TCH/F9.6 channel coding, additional rate adaptations, padding or other functions seems necessary. This should be avoided, especially because RLP in A/Gb mode already provides a frame size that fits with these channel coding.

A termination of the RLP and a transformation of the RLP frame should not be done by the BSC. The RLP should be transparent for GERAN. In GERAN Iu mode as well as in GERAN A/Gb mode, the BSC has to split the data stream according to the Iu interface format in the substreams of the Abis interface without any RLP modification.  The only issue in GERAN Iu mode is the case, if there are no frames available from the MSC. It has to be investigated whether the BSC has to generate NULL-frames. The RAB subflow Combination bit rate 0 kbit/s shall be used.  Note that the generation of NULL frames needs further investigations because NULL frames are marked with DTX and need not to be transmitted via the radio interface. Therefore, it could be that a generation of NULL frames is not necessary.

A change in the transmission period is signaled to the IWF through the Iu protocols. The UP‑DATA-REQUEST is invoked each time an RLP frame is ready to be sent from the IWF towards the UE. DTX indication is not used.

3.2.3.1
Support of TCH/F9.6 for GERAN Iu mode

The RLP version 2 with the short frame length will be used for GERAN Iu mode for the support of the TCH/F9.6.  For this frame format a new RAB subflow with a new SDU format should be introduced. The transmission period shall be corresponding to the number of used radio interface channels.

The new SDU size is 480 bit. In one SDU two RLP frames with the length of 240 bits will be transferred

The following new RAB subflow combination corresponds to the radio interface configuration with TCH/F9.6 for HSCSD:

	SDU format information
	Bit rate
	Radio interface configuration
	Transmission period
	Preferred corresponding FNUR

	RAB subflow Combination bit rate
	12 kbit/s
	1x TCH/F9.6
	40 ms
	≤ 14,4 kbit/s

	RAB subflow Combination bit rate
	24 kbit/s
	2xTCH/F9.6
	20 ms
	19,2 kbit/s

	RAB subflow Combination bit rate
	36 kbit/s
	3xTCH/F9.6
	13 + 1/3 ms
	28,8 kbit/s

	RAB subflow Combination bit rate
	48 kbit/s
	4xTCH/F9.6
	10 ms
	38,4 kbit and in case of autobauding for V.90 modem 


Table 6: New RAB subflows for GERAN Iu mode TCH/F9.6

With the introduction of these new RAB subflows a protocol transformation of RLP inside the BSC is not necessary. 

The usage of more as 4 channels for the BS20 non-transparent is not defined for the GERAN A/Gb mode and is also not possible for GERAN Iu mode. 

3.2.3.2
Support of TCH/F14.4 and TCH/F28.8 for GERAN Iu mode

The RLP version 2 with the frame length of 576 bits will be used for GERAN Iu mode for the support of the TCH/F14.4 and TCH/F28.8. The existing SDU with the length of 576 bits shall be used. One RLP frame is transported in one SDU. The same RAB subflow shall be used as for UTRAN Iu interface for the bit rates 14,4 kbit/s, 28,8 kbit/s and 57,6 kbit/s. For the bit rate 43,2 kbit/s a new RAB subflow combination bit rate will be introduced.

	SDU format information
	Bit rate
	Radio interface configuration
	Transmission period
	Preferred corresponding FNUR

	RAB subflow Combination bit rate
	14,4 kbit/s
	1x TCH/F14.4
	40 ms
	≤ 19,2 kbit/s

	RAB subflow Combination bit rate
	28,8 kbit/s
	2xTCH/F14.4 or 1xTCH/F28.8
	20 ms
	 28,8 kbit/s

	RAB subflow Combination bit rate
	43,2 kbit/s
	3xTCH/F14,4
	13 + 1/3 ms
	 38,4 kbit/s

	RAB subflow Combination bit rate
	57,6 kbit/s
	4xTCH/F14.4 or 2xTCH/28.8
	10 ms
	autobauding for V.90 modem


Table 7: RAB subflows for GERAN Iu mode TCH/F14.4 and 28.8

3.2.3.3
Support of TCH/F43.2 for GERAN Iu mode

The TCH/F43.2 can be used for a FNUR of 38,4 bit/s and in case of autobauding for V.90 modem. The RLP version 2 with the frame length of 576 bits will be used for GERAN Iu mode for the support of the TCH/F43.2. The SDU size is 576 bit. One RLP frame is transported in one SDU. For the using of this channel coding an additional RAB subflow will be introduced, this is the same as for the radio interface configuration 3xTCH/F14.4:

	SDU format information
	Bit rate
	Radio interface configuration
	Transmission period
	Preferred corresponding FNUR

	RAB subflow Combination bit rate
	43,2 kbit/s
	1x TCH/F43.2
	13 + 1/3 ms
	38,4 kbit and in case of autobauding for V.90 modem


Table 8: RAB subflows for GERAN Iu mode TCH/F43.2

3.2.4 Information transfer protocols 

In following the information transfer protocols are show. The protocol figures are arranged according to the used radio interface configuration. For the comparison of the GERAN A/Gb mode and the GERAN Iu mode both of the protocol stacks are shown in the figures.

3.2.4.1 Information transfer protocol 1 x TCH/F9.6

3.2.4.1.1
GERAN A/Gb mode

The RA1 function in the MSC/IWF provides the adaptation of the 9,6 kbit/s stream to the 16 kbit/s intermediate rate (V.110 80 bit frame). That means, the RLP frames will be transferred with V.110 80 bit frames. The RA2 function adapts the 16 kbit/s intermediate rate to the 64 kbit/s stream between MSC and BSS. The RA1’/RA1 function in the BSS adapts the 16 kbit/s intermediate rate to the 12 kbit/s radio interface rate with the V.110 60 bit frames.
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Figure 18: Information transfer protocol model GERAN A/Gb mode 1 x TCH/F9.6

3.2.4.1.2
GERAN Iu mode

The RLP frames will be transferred between the  MSC/IWF and the BSS over the Iu UP. One 480 bit SDU contains two 240 bit RLP frames. The Iu UP function terminates the Iu UP.  The RA1’ function fills the RLP frames into the V.110 60 bit frames for the adaptation to the radio interface rate of 12 kbit/s.
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Figure 19: Information transfer protocol model GERAN Iu mode 1 x TCH/F9.6

3.2.4.2
Information transfer protocol n x TCH/F9.6

3.2.4.2.1
GERAN A/Gb mode

The split/combine function (S/C) distributes the RLP frames to different 9,6 kbit/s substreams according to the number of used traffic channels. The RA1 function in the MSC/IWF provides the adaptation of the 9,6 kbit/s streams to the streams with 16 kbit/s intermediate rate (V.110 80 bit frame). That means, the RLP frames will be transferred with V.110 80 bit frames. The MUX function adapts the 16 kbit/s intermediate rate streams to one 64 kbit/s stream between MSC and BSS. The RA1’/RA1 function in the BSS adapts the 16 kbit/s intermediate rate streams to the 12 kbit/s radio interface rate streams with the V.110 60 bit frames.
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Figure 20: Information transfer protocol model GERAN A/Gb mode n x TCH/F9.6

3.2.4.2.2
GERAN Iu mode

The RLP frames will be transferred between the MSC/IWF and the BSS over the Iu UP. One 480 bit SDU contains two 240 bit RLP frames. The Iu UP function terminates the Iu UP. The split/combine function distributes the RLP frame to the different traffic channels. After that the RA1’ function fills the RLP frames the V.110 60 bit frames for the adaptation to the radio interface rate of 12 kbit/s of the traffic channels. 
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Figure 21: Information transfer protocol model GERAN Iu mode n x TCH/F9.6
3.2.4.3
Information transfer protocol 1 x TCH/F14.4

3.2.4.3.1
GERAN A/Gb mode

The RAA’’ function in the MSC/IWF fills one 576 bit RLP frame into two A-TRAU frame and combines two A-TRAU frames to one A_TRAU’ frame. The A-TRAU’ frames will be transferred between BSS and MSC. The RA2 function adapts the A-TRAU’ frame stream with 16 kbit/ to the 64 kbit/s stream between MSC and BSS. The RAA’ function converts the A-TRAU’ frame in 288 bit E-TRAU frames. The RA1’/RAA’ function in the BSS adapts the E-TRAU frames to the 290 bit blocks for the adaptation to the radio interface rate of 14,5 kbit/s.
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Figure 22: Information transfer protocol model GERAN A/Gb mode 1 x TCH/F14.4

3.2.4.3.2
GERAN Iu mode

The RLP frames will be transferred between the MSC/IWF and the BSS over the Iu UP. One 576 bit SDU contains one 576 bit RLP frame. The Iu UP function terminates the Iu UP. Instead of the RAA’ function, in GERAN Iu mode the RAE as specified above will be used that fills the RLP frames directly into E-TRAU frames. The RA1’/RAA’ function fills these E-TRAU frames into the 290 bit blocks for the adaptation to the radio interface rate of 14,5 kbit/s. The step via A-TRAU is not necessary.
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Figure 23: Information transfer protocol model GERAN Iu mode 1 x TCH/F14.4

3.2.4.4 Information transfer protocol n x TCH/F14.4

3.2.4.4.1
GERAN A/Gb mode

The split/combine function distributes the 576 bit RLP in substreams according to the used traffic channel. The RAA’’ function in the MSC/IWF fills one 576 bit RLP frame into two A-TRAU frame and combines two A-TRAU frames to one A_TRAU’ frame. The A-TRAU’ frames will be transferred between BSS and MSC. The MUX function adapts the A-TRAU’ frame streams with 16 kbit/ to one 64 kbit/s stream between MSC and BSS. The RAA’ function converts the A-TRAU’ frame in 288 bit E-TRAU frames. The RA1’/RAA’ function in the BSS adapts the E-TRAU frames to the 290 bit blocks for the adaptation to the radio interface rate of 14,5 kbit/s.
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Figure 24: Information transfer protocol model GERAN A/Gb mode n x TCH/F14.4

3.2.4.4.2
GERAN Iu mode

The RLP frames will be transferred between the MSC/IWF and the BSS over the Iu UP. One 576 bit SDU contains one 576 bit RLP frame. The Iu UP function terminates the Iu UP. The split/combine function distributes the RLP frame to the different traffic channel streams. Instead of the RAA’ function, in GERAN Iu mode the RAE as specified above will be used that fills directly the RLP frames into E-TRAU frames. The RA1’/RAA’ function fills these E-TRAU frames into the 290 bit blocks for the adaptation to the radio interface rate of 14,5 kbit/s. The step via A-TRAU is not necessary. 
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Figure 25: Information transfer protocol model GERAN Iu mode n x TCH/F14.4
3.2.4.5 Information transfer protocol EDGE channel codings

3.2.4.5.1
GERAN A/Gb mode

The split/combine function distributes the 576 bit RLP in substreams according to the used traffic channel. The RAA’’ function in the MSC/IWF fills one 576 bit RLP frame in two A-TRAU frames and combines two A-TRAU frames to one A_TRAU’ frame. The A-TRAU’ frames will be transferred between BSS and MSC. The MUX function adapts the A-TRAU’ frame streams with 16 kbit/ to one 64 kbit/s stream between MSC and BSS. The RAA’ function converts the A-TRAU’ frame in 288 bit E-TRAU frames. The RA1’/RAA’ function in the BSS adapts the E-TRAU frames to the 290 bit blocks. The EDGE MUX combines some 290 bit blocks for the transfer over one radio channel. The number of combined 290 bit blocks depends on the used channel coding.
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Figure 26: Information transfer protocol model GERAN A/Gb mode EDGE

3.2.4.5.2
GERAN Iu mode

The RLP frames will be transferred between the MSC/IWF and the BSS over the Iu UP. One 576 bit SDU contains one 576 bit RLP frame. The Iu UP function terminates the Iu UP. The split/combine function distributes the RLP frames to the different traffic channel streams. The RAE function is the subsequent execution of RAA’ and RAA”. This means that the RLP frames can directly be mapped to E-TRAU frames. The intermediate step via A-TRAU us not necessary. After that the RA1`/RAA’ function fills the RLP frames into the 290 bit blocks. The EDGE MUX function combines some 290 bit blocks for the transfer over the radio interface channel. The number of combined 290 bit blocks depends on the used channel coding. The split/combine function is only present, if more than one traffic channel on the radio interface is used.

 
[image: image27.wmf] 

MS

 

BSS

 

MSC/IWF

 

R I/F

 

RADIO I/F

 

BSS

-

MSC I/F

 

TE2

 

MT2

 

I/Fcct

 

RA1'

 

D

 

S

 

I/Fcct

 

  IU UP

 

AAL2

 

AAL2

 

ATM

 

ATM

 

RAA’

 

RLC

 

RLC

 

MAC

 

MAC

 

P

HY

 

PHY

 

L2R COP (optionally including Data Compression)

 

Radio Link Protocol

 

S

 

D

 

S/C

 

  IU UP

 

S/C

 

EDGE

 

MUX

 

EDGE

 

MUX

 

RAE

 


Figure 27: Information transfer protocol model GERAN Iu mode EDGE

4. Change of HSCSD configuration during Handover 

The radio interface configuration can change during a CS data call because of handover, i.e., if the number of available channels or the channel coding changes. 

4.1
Transparent mode

In case of transparent CS data calls, the call will fail if the overall AIUR changes. Any change of the user plane configuration where the overall AIUR remains constant, can be handled within the BSS and need not to be signaled to the MSC/IWF.

4.2
Non-transparent mode

In the case of non-transparent CS data calls, the call can continue even if the overall AIUR changes. The MSC/IWF needs to adapt the transmission period in line with the changed configuration. This can be handled by the rate control function of the Iu UP via the corresponding RFCIs of the RAB subflows (see 3GPP TS 25.415) because the support mode is used for non-transparent CS data services. The RLP synchronizes itself by means of its Remap-procedure.

5. Interworking between MSC with different interface modes

5.1 Interworking between GERAN Iu mode MSC and GERAN A/Gb mode MSC

5.1.1
Handover GERAN Iu mode MSC to GERAN A/Gb mode

After a handover from a GERAN Iu mode MSC to a GERAN A/Gb mode MSC the user plane between the anchor MSC and the visited MSC shall comply with the standard A-Interface protocols, i.e.:

· A-TRAU or modified V.110 frames as defined in 3GPP TS 44.021 and 3GPP TS 48.020

· Up to four 16 kbit/s substreams are multiplexed in one 64 kbit/s channel (Split/Combine functions and Multiplexing function as defined in 3GPP TS 44.021 and 3GPP TS 48.020.

5.1.2
Handover GERAN A/Gb mode MSC to GERAN Iu mode MSC

5.1.2.1
User plane for transparent services

After a handover from a GERAN A/Gb mode MSC to a GERAN Iu mode MSC the user plane between the anchor MSC and the visited MSC shall be identical to the ATRAU’ protocol except for FNUR = 32 kbit/s (ITC = UDI), FNUR = 56 kbit/s (ITC=RDI) and FNUR = 64 kbit/s (ITC = UDI). For these exceptions a plain 64 kbit/s channel is used between the MSCs. The rate adaptation between 64 kbit/s and 32 kbit/s is based on ITU-T I.460.

5.1.2.2
User plane for non-transparent services

For the handover scenario from GERAN A/Gb mode MSC to a GERAN Iu mode MSC, the existing ATRAU’ frame format will be extended to support the new defined RAB subflow data rates of the GERAN Iu mode.

For the RAB subflows with 12 kbit/s, 24 kbit/s, 36 kbit/s and 48 kbit/s the RLP frame length of 240 bit is used. For the transfer of this RLP frame length to ATRAU’ protocol is modified. The A-TRAU’’ protocol is introduced. An A-TRAU’’ frame has the same layout as the A-TRAU’ frame and contains two A-TRAU frames.

One RLP frame with the length of 240 bit is contained in one A-TRAU frame. The A-TRAU’’ protocol is only used for the non-transparent services.

In following figure 28, the format of the A-TRAU frame for the RLP frame length of 240 is shown.

	
	Bit number
	

	Octet number
	0
	1
	2
	3
	4
	5
	6
	7
	


	0
	0
	0
	0
	0
	0
	0
	0
	
	

	1
	0
	0
	0
	0
	0
	0
	0
	0
	

	2
	1
	C1
	C2
	C3
	C4
	C5
	M1
	M2
	

	3
	Z1
	D1
	D2
	D3
	D4
	D5
	D6
	D7
	

	4
	D8
	D9
	D10
	D11
	D12
	D13
	D14
	D15
	36 bit data field 1

	5
	D16
	D17
	D18
	D19
	D20
	D21
	D22
	D23
	

	6
	D24
	D25
	D26
	D27
	D28
	D29
	D30
	D31
	

	7
	D32
	D33
	D34
	D35
	D36
	Z2
	D1
	D2
	

	8
	D3
	D4
	D5
	D6
	D7
	D8
	D9
	D10
	

	9
	D11
	D12
	D13
	D14
	D15
	D16
	D17
	D18
	36 bit data field 2

	10
	D19
	D20
	D21
	D22
	D23
	D24
	D25
	D26
	

	11
	D27
	D28
	D29
	D30
	D31
	D32
	D33
	D34
	

	12
	D35
	D36
	Z3
	D1
	D2
	D3
	D4
	D5
	

	13
	D6
	D7
	D8
	D9
	D10
	D11
	D12
	D13
	

	14
	D14
	D15
	D16
	D17
	D18
	D19
	D20
	D21
	36 bit data field 3

	15
	D22
	D23
	D24
	D25
	D26
	D27
	D28
	D29
	

	16
	D30
	D31
	D32
	D33
	D34
	D35
	D36
	Z4
	

	17
	D1
	D2
	D3
	D4
	D5
	D6
	D7
	D8
	

	18
	D9
	D10
	D11
	D12
	D13
	D14
	D15
	D16
	36 bit data field 4

	19
	D17
	D18
	D19
	D20
	D21
	D22
	D23
	D24
	

	20
	D25
	D26
	D27
	D28
	D29
	D30
	D31
	D32
	

	21
	D33
	D34
	D35
	D36
	Z5
	D1
	D2
	D3
	

	22
	D4
	D5
	D6
	D7
	D8
	D9
	D10
	D11
	

	23
	D12
	D13
	D14
	D15
	D16
	D17
	D18
	D19
	36 bit data field 5

	24
	D20
	D21
	D22
	D23
	D24
	D25
	D26
	D27
	

	25
	D28
	D29
	D30
	D31
	D32
	D33
	D34
	D35
	

	26
	D36
	Z6
	D1
	D2
	D3
	D4
	D5
	D6
	

	27
	D7
	D8
	D9
	D10
	D11
	D12
	D13
	D14
	

	28
	D15
	D16
	D17
	D18
	D19
	D20
	D21
	D22
	36 bit data field 6

	29
	D23
	D24
	D25
	D26
	D27
	D28
	D29
	D30
	

	30
	D31
	D32
	D33
	D34
	D35
	D36
	Z7
	D1
	

	31
	D2
	D3
	D4
	D5
	D6
	D7
	D8
	D9
	

	32
	D10
	D11
	D12
	D13
	D14
	D15
	D16
	D17
	

	33
	D18
	D19
	D20
	D21
	D22
	D23
	D24
	D25
	36 bit data field 7

	34
	D26
	D27
	D28
	D29
	D30
	D31
	D32
	D33
	

	35
	D34
	D35
	D36
	Z8
	D1
	D2
	D3
	D4
	

	36
	D5
	D6
	D7
	D8
	D9
	D10
	D11
	D12
	

	37
	D13
	D14
	D15
	D16
	D17
	D18
	D19
	D20
	36 bit data field 8

	38
	D21
	D22
	D23
	D24
	D25
	D26
	D27
	D28
	

	39
	D29
	D30
	D31
	D32
	D33
	D34
	D35
	D36
	


Figure 28: Usage of A-TRAU frame for RLP frame length 240 bit

Data Bits (Dxx):

The 288 data bits of an A-TRAU frame are divided in eight fields of 36 bits.

Only 240 data bits will be used. The data bits D25 … D 26 of the data field 7 and the data bits D1 … D36 of the data field 8 are set to ‘1’ in of transfer of 240 bit long RLP frames.

Control bits (C Bits):

C1 to C4:

The Control bits C1 to C4 define the used data rate. C1 to C4 in the first A-TRAU frame indicate the data rate in send direction.

C1 to C4 in the second A-TRAU frame indicate the used data rate in backward direction. This is required for Rate Control in uplink direction. 

	C1
	C2
	C3
	C4
	Radio Interface User Rate

	1
	0
	1
	1
	57,6 bit/s

	1
	0
	0
	0
	28,8 kbit/s

	0
	1
	1
	1
	14,4 kbit/s

	0
	1
	1
	0
	38,4 kbti/s

	0
	1
	0
	1
	19,2 kbit/s

	0
	1
	0
	0
	9,6 kbit/s


Table 9: A-TRAU control bits for A-TRAU’’

C5:

The C5 bit indicates that the A-TRAU’’ protocol is used and one A-TRAU frame contains one RLP frame with the length of 240 bit. In this case C5 is set binary ‘0’. 

Bit M1:

For A-TRAU’’ the M1 bit in each A-TRAU frame is always set to 1. 

Bit M2:

A-TRAU’’ protocol is only used in non-transparent mode.

The M2 is used for DTX. If DTX is applied, M2 is set to binary '1'. If DTX is not to be applied, M2 bit is set to binary '0'. The DTX handling is used in both directions for rate adaptation purpose. This means that the sending entity will insert 'fill RLP-frames' with DTX set to binary '1' in case no RLP-frame is available.

Fill frames are also sent in order to adapt the RLP transmission frequency to the AIUR. The ratio between RLP frames and ‘fill’ RLP frames is defined in the following table for the A-TRAU’’ protocol:

	AIUR
	Ratio between RLP and ‘fill’ RLP frames

	38,6 kbit/s
	Each A-TRAU frame is valid

	28,8 kbit/s
	An A-TRAU’’ frame with a two valid frame is follows by an A-TRAU’’ frame contains one valid frame and one fill frame.

	19,2 kbit/s
	Each A-TRAU’’ frame contains one valid frame and one A-TRAU fill frame.

	9,6 kbit/s
	An A-TRAU’’ frame with a one valid frame and one fill frame is follows by an A-TRAU’’ frame contains two fill frames


Table 10: RLP transmission frequency

Z bits:
The bits Zi are used for Framing Pattern Substitution mechanism. This mechanism is defined in 3GPP TS 48.020. 

Mapping of A-TRAU’ frames to PCM time slots:

A-TRAU’’ frames shall be mapped octet aligned to PCM time slots. I.e. bit number 0 to 7 of each octet of an A-TRAU’ frame shall be mapped to bit number 0 to 7 of the PCM time slot.

5.2 Interworking between GERAN Iu mode MSC and UTRAN Iu mode MSC

5.2.1
Handover GERAN Iu mode MSC to UTRAN Iu mode MSC

After a handover from an GERAN Iu mode MSC to another UTRAN Iu mode MSC the user plane between the anchor MSC or MGW and the visited MSC or MGW shall comply to:

· the Iu UP protocol if both MSC are connected via an ATM interface;

· the A-TRAU' protocol if both MSCs are connected via a TDM interface except for the transparent case FNUR = 32 kbit/s (ITC = UDI), FNUR = 56 kbit/s (ITC=RDI) and FNUR = 64 kbit/s (ITC=UDI). For these  exceptions a plain 64 kbit/s channel is used between the MSCs. The rate adaptation between 64 kbit/s and 32 kbit/s is based on ITU-T I.460 [2];

· the Nb UP protocol if both MGWs are connected via an ATM interface or IP interface.

Note that this is the same behaviour like for a handover from UTRAN Iu mode MSC to UTRAN Iu mode MSC as already specified in 3GPP TS 29.007.

5.2.2
Handover UTRAN Iu mode MSC to GERAN Iu mode MSC

After a handover from an UTRAN Iu mode MSC to another GERAN Iu mode MSC the user plane between the anchor MSC or MGW and the visited MSC or MGW shall comply to:

· the GERAN Iu UP protocol if both MSC are connected via an ATM interface;

· the A-TRAU' and A-TRAU’’ protocol if both MSCs are connected via a TDM interface except for the transparent case FNUR = 32 kbit/s (ITC = UDI), FNUR = 56 kbit/s (ITC=RDI) and FNUR = 64 kbit/s (ITC=UDI). For these exceptions a plain 64 kbit/s channel is used between the MSCs. The rate adaptation between 64 kbit/s and 32 kbit/s is based on ITU-T I.460 [2];

· the Nb UP protocol if both MGWs are connected via an ATM interface or IP interface.

5.3 Handover within GERAN Iu mode PLMNs

The handover between GERAN Iu mode MSCs is as described in 5.2.2.

6. Conclusion

This contribution provides a concept how CS data services can be provided in GERAN Iu mode. It concentrates mainly on considerations for the user plane. 

It was shown that for transparent data services the CN part can remain unchanged. Needed adaptations can be realized in the BSS part with minor effort because existing components of GERAN A/Gb mode can be re-used as much as possible.

For the non-transparent services it was shown that an adaptation of the RLP protocol by introducing a new frame size at CN side is the most reasonable solution. Also new RABs have to be defined. The BSS has to handle any issues related to time correlation.

For the handover scenario from GERAN A/Gb mode MSC to a GERAN Iu mode MSC, the existing ATRAU’ frame format will be extended to support the new defined RAB subflow data rates of the GERAN Iu mode. This frame format is called ATRAU”.
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