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Scope of Work Effort for CS Video Calls in GAN Mode
1. Introduction

The scope of the work effort required to support 64 kbps CS video calls in GAN mode is investigated.
2. MO CS Video Call in GAN Mode
The establishment of a mobile originated CS video call can proceed as follows:

· The MS sends a GA-CSR Request message as part of the GA-CSR Connection Establishment procedure where an existing  code point for the Establishment Cause IE indicates a " Originating data call and TCH/F is needed " is to be established (see extracts 1, 2 and 3). Note that this value of the Establishment Cause IE does not provide the GANC with an indication of the type of service the MS is attempting to establish.
· The call setup continues with the Setup and Call Proceeding messages being exchanged between the CN and the MS (after the initial MM level procedures) as per the existing mobile originated call flow procedure.  Note that the Setup message sent to the CN gives it a NAS level indication that the MS wants to establish a 64 kbit/s transparent service which allows the CN to accept or reject the service. 

· For the success case (i.e. the CN is willing to accept the CS video service) the CN send the Assignment Request message to the GANC where the Channel Type IE is configured to indicate “64 kbit/s, bit transparent" (see extracts 4, 9 and 10).
· If the GANC decides it can support the requested 64 kbps bearer (e.g. after taking into account current traffic load in the GAN cell), it sends the MS a GA-CSR Activate Channel message where the Channel Mode IE indicates a "64kbps Transparent Data bearer" is to be established (see extracts 5, 6 and 7). 
· Once the GA-CSR Traffic channel is successfully established, the GANC sends the CN an Assignment Complete message with the Channel Mode field in the Chosen Channel IE indicating “no channel mode indication” (see extracts 13 and 14).
· If the GANC decides it cannot support the requested 64 kbps bearer or the GA-CSR Traffic Channel is unsuccessful, the GANC sends the CN an Assignment Failure message with the Cause IE set to indicate e.g. “No radio resource available” (see extracts 11 and 12).
3. MT CS Video Call in GAN Mode

The establishment of a mobile terminated CS video call can proceed as follows:

· The MS is paged where no indication of a CS Video call is provided within the Paging Request message sent from the CN to the GANC. After the CN receives the corresponding Paging Response message call setup continues with the Setup and Call Confirmed messages being exchanged between the CN and the MS as per the existing mobile terminated call flow procedure (see extract 8). 

· Note that the Setup message sent to the MS gives it a NAS level indication that the CN wants to establish a 64 kbit/s transparent service which allows the MS to accept or reject the service. 
· For the success case (i.e. the MS is willing to accept the CS video service) the CN sends the Assignment Request message to the GANC where the Channel Type IE is configured to indicate “64 kbit/s, bit transparent" (see extracts 8, 9 and 10).

· The assignment procedure and the GA-CSR traffic channel activation are handled as described above in section 2 for the MO CS video call.

4. RTP-transmission of the 64 kbps service between the GANC and the MS
IETF has defined the RFC 4040 (PROPOSED STANDARD status; "RTP Payload Format for a 64 kbit/s Transparent Call", http://www.ietf.org/rfc/rfc4040.txt) which describes how a 64 kbps channel can be transported using RTP. It is proposed to use this RFC for the transmitting the 64 kbps bearer used for the CS Video Call between the GANC and the MS. The relevant definition could be added to the Annex A of the 3GPP TS 44.318.
5. Conclusion

The scope of the work effort required to support 64 kbps CS video over GAN appears to be quite small as indicated by the green shaded text in extracts 1 to 14 below. As such, it is proposed that CS Video Call feature for GAN be pursued using the TEI7 work item.

Extract 1 (43.318):


8.7.1
GA-CSR Connection Establishment

Figure 17 shows successful establishment of the GA-CSR Connection.
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Figure 17: GA-CSR Connection Establishment

1.
The MS initiates GA-CSR connection establishment by sending the GA-CSR REQUEST message to the GANC. This message contains the Establishment Cause indicating the reason for GA-CSR connection establishment.

2.
GANC signals the successful response to the MS by sending the GA-CSR REQUEST ACCEPT and the MS enters dedicated mode and the GA-CSR state changes to GA-CSR-DEDICATED.

3.
Alternatively, the GANC may return a GA-CSR REQUEST REJECT indicating the reject cause.

Extract 2 (44.318):


10.1.12
GA-CSR REQUEST

The MS sends this message to the network to establish the GA-CSR Connection.

Direction:
MS to GANC

Table 10.1.12.1: GA-CSR REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length
	Value
	Notes

	
	Length Indicator
	Length Indicator
11.1.1.1
	M
	V
	2
	
	

	
	GA-CSR Protocol Discriminator
	Protocol Discriminator
11.1.1.2
	M
	V
	½
	0001
	

	
	Skip Indicator
	Skip Indicator
11.1.1.3
	M
	V
	½
	0000
	

	
	GA-CSR REQUEST message identity
	Message Type
11.1.1.4
	M
	V
	1
	
	

	50
	Establishment Cause
	Establishment Cause
11.2.50
	M
	TLV
	3
	
	


Extract 3 (44.318):


11.2.50
Establishment Cause

The Establishment Cause IE is used by the MS the indicate the type of the transaction being initiated to the network.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Establishment Cause IEI
	octet 1

	
	Length of Establishment Cause IE contents
	octet 2

	Establishment Cause 
	octet 3


Figure 11.2.50.1: Establishment Cause information element

Table 11.2.50.1: Establishment Cause information element

	Establishment Cause (octet 3)

Bits 8 … 1

1010 0000
Emergency

1100 0000
Call re-establishment

0000 0000
Location Update

0001 0000
Other SDCCH procedures including IMSI Detach, SMS, SS, paging response


// note: Paging response for "SDCCH needed" is using codepoint "0001 0000"

0010 0000
Paging response (TCH/F needed)

0011 0000
Paging response (TCH/F or TCH/H needed)

1000 0000
Paging response ("any channel" needed)  

0100 0000
Originating speech call from dual-rate mobile station when TCH/H is sufficient

0101 0000
Originating data call from dual-rate mobile station when TCH/H is sufficient

1110 0000
Originating speech call and TCH/F is needed

1111 0000
Originating data call and TCH/F is needed
All other values are undefined in Release 1. 

	


Extract 4 (43.318):


8.10
Mobile Originated Call Flow
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Figure 22: Mobile Originated Call

The description of the procedure in this sub-clause assumes the MS is in GAN mode i.e. it has successfully registered with the GANC and GA-CSR is the serving RR entity in the MS.

1.
The GA-CSR Connection Establishment procedure is performed as described in clause 8.7.1.

2.
Upon request from the upper layers, the MS sends the CM Service Request to the GANC in the GA-CSR UL DIRECT TRANSFER.
3.
The GANC establishes an SCCP connection to the CN and forwards the CM Service Request to the CN using the Complete Layer 3 Information. Subsequent layer-3 messages between mobile station and core network will be sent between GANC and CN via DTAP.

4.
The CN may optionally authenticate the MS using standard GERAN authentication procedures.
5.
The CN may optionally initiate the Ciphering Configuration procedure described in clause 8.8.

6.
The MS sends the Setup message providing details on the call to the CN and its bearer capability and supported codecs. This message is contained within the GA-CSR UL DIRECT TRANSFER between the MS and the GANC. The GANC forwards the Setup message to the CN.

7.
The CN indicates it has received the call setup and it will accept no additional call-establishment information using the Call Proceeding message to the GANC. GANC forwards this message to the MS in the GA-CSR DL DIRECT TRANSFER.
8.
The CN requests the GANC to assign call resources using Assignment Request.
9.
The GANC sends the GA-CSR ACTIVATE CHANNEL to the MS including bearer path setup information such as:

-
Channel mode.

-
Multi-rate codec configuration.

-
UDP port & the IP address for the uplink RTP stream.
-
Voice sample size.
10.
The MS establishes the RTP path to the GANC. MS optionally sends idle RTP/UDP packets to the GANC but has not connected the user to the audio path.

11.
The MS sends the GA-CSR ACTIVATE CHANNEL ACK to the GANC indicating the UDP port for the downlink RTP stream.

12.
The GANC establishes the downlink RTP path between itself and the MS. The GANC may start sending idle RTP/UDP packets to the MS.

13.
The GANC signals to the CN that the call resources have been allocated by sending an Assignment Complete message.

14.
The GANC signals the completion of the bearer path to the MS with the GA-CSR ACTIVATE CHANNEL COMPLETE message. An end-to-end audio path now exists between the MS and the CN. The MS can now connect the user to the audio path.

15.
The CN signals to the MS, with the Alerting message, that the B-Party is ringing. The message is transferred to the GANC and GANC forwards the message to the MS in the GA-CSR DL DIRECT TRANSFER. If the MS has not connected the audio path to the user, it shall generate ring back to the calling party. Otherwise, the network-generated ring back will be returned to the calling party.
16.
The CN signals that the called party has answered, via the Connect message. The message is transferred to the GANC and GANC forwards the message to the MS in the GA-CSR DL DIRECT TRANSFER. It connects the user to the audio path. If the mobile station is generating ring back, it stops and connects the user to the audio path.
17.
The MS sends the Connect Ack in response, and the two parties are connected for the voice call. This message is contained within the GA-CSR UL DIRECT TRANSFER between the MS and the GANC. The GANC forwards the Connect Ack message to the CN.
18.
Bi-directional voice traffic flows between the MS and CN through the GANC.

Extract 5 (44.318):


10.1.15
GA-CSR ACTIVATE CHANNEL
The GANC uses this message to establish a traffic channel on GAN.

Direction:
GANC to MS

Table 10.1.15.1: GA-CSR ACTIVATE CHANNEL message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length
	Value
	Notes

	
	Length Indicator
	Length Indicator
11.1.1.1
	M
	V
	2
	
	

	
	GA-CSR Protocol Discriminator
	Protocol Discriminator
11.1.1.2
	M
	V
	½
	0001
	

	
	Skip Indicator
	Skip Indicator
11.1.1.3
	M
	V
	½
	0000
	

	
	GA-CSR ACTIVATE CHANNEL message identity
	Message Type
11.1.1.4
	M
	V
	1
	
	

	27
	Channel Mode
	Channel Mode
11.2.27
	M
	TLV
	3
	
	

	53
	Sample Size
	Sample Size
11.2.53
	M
	TLV
	3
	
	CS payload sample size in ms

	97
	IP Address
	IP Address
11.2.9
	M
	TLV
	7-19
	
	

	104
	RTP UDP Port
	Communication Port
11.2.25
	M
	TLV
	4
	
	

	54
	Payload Type
	Payload Type
11.2.54
	O
	TLV
	3
	
	

	55
	Multi-rate Configuration
	Multi-rate Configuration
11.2.55
	C
	TLV
	3-n
	
	

	63
	RTP Redundancy Configuration
	RTP Redundancy Configuration
11.2.63
	C
	TLV
	3-6
	
	

	105
	RTCP UDP Port
	Communication Port
11.2.25
	O
	TLV
	4
	
	


Extract 6 (44.318):


11.2.27
Channel Mode

The Channel Mode information element gives information of the mode on coding/decoding and transcoding. The exact mode is determined by the contents of this IE and the channel type.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Channel Mode IEI
	octet 1

	Length of Channel Mode IE contents
	octet 2

	The rest of the IE is coded as in [12], not including IEI and length, if present 
	octet 3

….

octet n


Figure 11.27.1: Channel Mode information element

Note 1: Support for AMR FR codec, as specified in 3GPP TS 26.071 [7], is mandatory when operating in GAN mode, with support for other codecs being optional.

Extract 7 (44.018):


10.5.2.6
Channel Mode

The Channel Mode information element gives information of the mode on coding/decoding and transcoding. The exact mode is determined by the contents of this IE and the channel type.

The Channel Mode information element is coded as shown in figure 10.5.2.6.1 and table 10.5.2.6.1.

The Channel Mode is a type 3 information element with 2 octets length.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Channel Mode IEI
	octet 1

	Mode
	octet 2


Figure 10.5.2.6.1: Channel Mode information element

Table 10.5.2.6.1: Channel Mode information element

	The mode field is encoded as follows:

(octet 2)

Bits

8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 0
signalling only

0 0 0 0 0 0 0 1
speech full rate or half rate version 1

0 0 1 0 0 0 0 1
speech full rate or half rate version 2

0 1 0 0 0 0 0 1
speech full rate or half rate version 3

1 0 0 0 0 0 0 1
speech full rate or half rate version 4

1 0 0 0 0 0 1 0
speech full rate or half rate version 5

1 0 0 0 0 0 1 1
speech full rate or half rate version 6

0 1 1 0 0 0 0 1
data, 43.5 kbit/s (downlink)+14.5 kbps (uplink)

0 1 1 0 0 0 1 0
data, 29.0 kbit/s (downlink)+14.5 kbps (uplink)

0 1 1 0 0 1 0 0
data, 43.5 kbit/s (downlink)+29.0 kbps (uplink)

0 1 1 0 0 1 1 1
data, 14.5 kbit/s (downlink)+43.5 kbps (uplink)

0 1 1 0 0 1 0 1
data, 14.5 kbit/s (downlink)+29.0 kbps (uplink)

0 1 1 0 0 1 1 0
data, 29.0 kbit/s (downlink)+43.5 kbps (uplink)

0 0 1 0 0 1 1 1
data, 43.5 kbit/s radio interface rate

0 1 1 0 0 0 1 1
data, 32.0 kbit/s radio interface rate

0 1 0 0 0 0 1 1
data, 29.0 kbit/s radio interface rate

0 0 0 0 1 1 1 1
data, 14.5 kbit/s radio interface rate

0 0 0 0 0 0 1 1
data, 12.0 kbit/s radio interface rate

0 0 0 0 1 0 1 1
data, 6.0 kbit/s radio interface rate

0 0 0 1 0 0 1 1
data, 3.6 kbit/s radio interface rate

0 0 0 1 0 0 0 0
data, 64 kbit/s Transparent Data Bearer
Other values are reserved for future use.

Note 1: The speech versions are also referred as follows

(see 3GPP TS 26.103):

full rate or half rate version 1:
GSM FR or GSM HR

full rate or half rate version 2:
GSM EFR (half rate version 2 not defined in this version of the protocol)

full rate or half rate version 3:
FR AMR or HR AMR

full rate or half rate version 4:
OFR AMR-WB or OHR AMR-WB

full rate or half rate version 5:
FR AMR-WB (half rate version 5 not defined in this version of the protocol)

full rate or half rate version 6:
OHR AMR (full rate version 6 not defined in this version of the protocol)




Extract 8 (43.318):



8.11
Mobile Terminated Call Flow
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Figure 23: Mobile Terminated Call

The description of the procedure in this clause assumes the MS is in GAN mode i.e. it has successfully registered with the GANC and GA-CSR is the serving RR entity in the MS.

1.
A mobile-terminated call arrives at the CN. The CN sends a Paging Request to the GANC identified through the last Location Update received by it and includes the TMSI if available. The IMSI of the mobile being paged is always included in the request.
2.
GANC identifies the MS registration context using the IMSI provided by the CN. It then pages the MS using the GA-CSR PAGING REQUEST message. The message includes the TMSI, if available in the request from the CN, else it includes only the IMSI of the mobile.
3.
The MS responds with a GA-CSR PAGING RESPONSE including the MS Classmark and ciphering key sequence number. The MS enters dedicated mode and the GA-CSR state changes to GA-CSR-DEDICATED.
4.
The GANC establishes an SCCP connection to the CN. The GANC then forwards the paging response to the CN using the Complete Layer 3 Information message.

5.
The CN may optionally authenticate the MS using standard GERAN authentication procedures.
6.
The CN may optionally update the ciphering configuration in the MS, via the GANC, as described in clause 8.8.

7.
The CN initiates call setup using the Setup message sent to the MS via GANC. GANC forwards this message to the MS in the GA-CSR DL DIRECT TRANSFER message.

8.
The MS responds with Call Confirmed using the GA-CSR UL DIRECT TRANSFER after checking it's compatibility with the bearer service requested in the Setup and modifying the bearer service as needed. If the Setup included the signal information element, the MS alerts the user using the indicated signal, else the MS alerts the user after the successful configuration of the user plane. The GANC forwards the Call Confirmed message to the CN.

9.
The CN initiates the assignment procedure with the GANC, which triggers the setup of the RTP stream (voice bearer channel) between the GANC and MS, same as steps 8-13 in MO call scenario.
10.
The MS signals that it is alerting the user, via the Alerting message contained in the GA-CSR UL DIRECT TRANSFER. The GANC forwards the Alerting message to the CN. The CN sends a corresponding alerting message to the calling party.
11.
The MS signals that the called party has answered, via the Connect message contained in the GA-CSR UL DIRECT TRANSFER. The GANC forwards the Connect message to the CN. The CN sends a corresponding Connect message to the calling party and through connects the audio. The MS connects the user to the audio path.
12.
The CN acknowledges via the Connect Ack message to the GANC. GANC forwards this message to the MS in the GA-CSR DL DIRECT TRANSFER. The two parties on the call are connected on the audio path.
13.
Bi-directional voice traffic flows between the MS and CN through the GANC.
Extract 9 (48.008):

3.2.1.1
ASSIGNMENT REQUEST (48.008)

This message is sent from the MSC to the BSS via the relevant SCCP connection in order to request the BSS to assign radio resource(s), the attributes of which are defined within the message.

The message may also include the terrestrial circuit to be used.

	INFORMATION ELEMENT
	REFERENCE
	DIRECTION
	TYPE
	LEN

	Message Type
	3.2.2.1 
	MSC-BSS 
	M
	1

	Channel Type
	3.2.2.11
	MSC-BSS 
	M
	5-13

	Layer 3 Header Information
	3.2.2.9 
	MSC-BSS 
	O (note 3) 
	4

	Priority
	3.2.2.18
	MSC-BSS 
	O
	3

	Circuit Identity Code 
	3.2.2.2 
	MSC-BSS 
	O (note 1) 
	3

	Downlink DTX Flag 
	3.2.2.26
	MSC-BSS 
	O (note 2)
	2

	Interference Band To Be Used
	3.2.2.21
	MSC-BSS 
	O
	2

	Classmark Information 2 
	3.2.2.19
	MSC-BSS 
	O (note 4)
	4-5

	Group Call Reference
	3.2.2.55
	MSC-BSS 
	O (note 5)
	7

	Talker Flag 
	3.2.2.54
	MSC-BSS 
	O (note 6)
	1

	Configuration Evolution Indication
	3.2.2.57
	MSC-BSS
	O (note 7)
	2

	LSA Access Control Suppression
	3.2.2.61
	MSC-BSS
	O (note 8) 
	2

	Service Handover
	3.2.2.75
	MSC-BSS
	O (note 9)
	3

	Encryption Information
	3.2.2.10
	MSC-BSS
	O (note 10)
	3-n

	NOTE 1:
This element is included when the MSC allocates the A interface circuits and the channel type Information Element indicates speech or data, and only in those cases.

NOTE 2:
This element may be included in the case of a speech TCH, and only in this case. If not included, this has no impact on the DTX function in the BSS.

NOTE 3:
This information element doesn't serve any useful purpose. MSCs should not send the information element unless it is required by the recipients (due to the need to interwork with older versions of the protocol). It is expected that in future versions of the present document, this information element will be deleted from this message.

NOTE 4:
These elements may be included if the information is known by the MSC.

NOTE 5:
This information element is included by the MSC if the subscriber is a talker or a listener in a group call.

NOTE 6:
This information element is included by the MSC if the subscriber is a talker in a group call.

NOTE 7:
The information is indicated by the MSC if known.

NOTE 8:
This information element is included if LSA access control function shall be suppressed in the BSS.

NOTE 9:
This information element is included if a preference for other radio access technologies shall be applied to the MS connection. 

NOTE 10: This information is only included for ciphered VGCS/VBS calls. It is only included if the assignment procedure is used to transfer the talker from a group call channel to a dedicated channel, the Group Call Reference is present, and the Group Key Number within this field is set to a value other than 'no ciphering'. 


Extract 10 (48.008):

3.2.2.11
Channel Type

This element contains all of the information that the BSS requires to determine the required radio resource(s).

The channel type information element has a minimum length of 5 octets and a maximum length of 12 octets. It is coded as follows:

	8
	7
	6
	5
	4
	3
	2
	1
	

	Element identifier
	octet 1

	Length
	octet 2

	Spare
	Speech / data indicator
	octet 3

	Channel rate and type
	octet 4

	Permitted speech version indication /

data rate + transparency indicator


	octet 5

or

octet 5 with

extension (note)

	NOTE:
If the speech / data indicator (octet 3) indicates "speech" or "data" or "CTM Text Telephony", octet 5 may optionally be extended.
Otherwise octet 5 shall not be extended.


The "speech / data indicator" field is coded as follows:

code
meaning

0001
Speech

0010
Data

0011
Signalling

0100
Speech + CTM Text Telephony

All other values are reserved.

For values 0001 and 0010 a dedicated terrestrial resource is also required. For value 0100 a CTM Text Telephony capable terrestrial resource is required.

The "channel rate and type" is coded as follows:

If octet 3 indicates data then octet 4 shall be coded as:

code
meaning

0000 1000
Full rate TCH channel Bm.

0000 1001
Half rate TCH channel Lm.

0000 1010
Full or Half rate TCH channel, Full rate preferred, changes allowed also after first channel allocation as a result of the request.

0000 1011
Full or Half rate TCH channel, Half rate preferred, changes allowed also after first channel allocation as a result of the request.

0001 1010
Full or Half rate TCH channel, Full rate preferred, changes not allowed after first channel allocation as a result of the request.

0001 1011
Full or Half rate TCH channel. Half rate preferred, changes not allowed after first channel allocation as a result of the request.

0010 0xxx
Full rate TCH channels in a multislot configuration, changes by the BSS of the the number of TCHs and if applicable the used radio interface rate per channel allowed after first channel allocation as a result of the request.

0011 0xxx
Full rate TCH channels in a multislot configuration, changes by the BSS of the number of TCHs or the used radio interface rate per channel not allowed after first channel allocation as a result of the request.

xxx (bits 3-1) indicates maximum number of traffic channels;

bits

321
meaning

000
1 TCHs

001
2 TCHs

010
3 TCHs

011
4 TCHs

100
5 TCHs

101
6 TCHs

110
7 TCHs

111
8 TCHs

All other values are reserved.

If octet 3 indicates speech or speech + CTM Text Telephony then octet 4 shall be coded as:

code
meaning

0000 1000
Full rate TCH channel Bm. Preference between the permitted speech versions for full rate TCH as indicated in octet 5, 5a etc.

0000 1001
Half rate TCH channel Lm. Preference between the permitted speech versions for half rate TCH as indicated in octet 5, 5a etc.

0000 1010
Full or Half rate TCH channel, Full rate preferred, changes between full rate and half rate allowed also after first channel allocation as a result of the request. Preference between the permitted speech versions for the respective channel rates as indicated in octet 5, 5a etc.

0000 1011
Full or Half rate TCH channel, Half rate preferred, changes between full rate and half rate allowed also after first channel allocation as a result of the request. Preference between the permitted speech versions for the respective channel rates as indicated in octet 5, 5a etc.

0001 1010
Full or Half rate TCH channel, Full rate preferred, changes between full rate and half rate not allowed after first channel allocation as a result of the request. Preference between the permitted speech versions for the respective channel rates as indicated in octet 5, 5a etc.

0001 1011
Full or Half rate TCH channel. Half rate preferred, changes between full rate and half rate not allowed after first channel allocation as a result of the request. Preference between the permitted speech versions for the respective channel rates as indicated in octet 5, 5a etc.

0000 1111
Full or Half rate TCH channel. Preference between the permitted speech versions as indicated in octet 5, 5a etc., changes between full and half rate allowed also after first channel allocation as a result of the request.

0001 1111
Full or Half rate TCH channel. Preference between the permitted speech versions as indicated in octet 5, 5a etc., changes between full and half rate not allowed after first channel allocation as a result of the request.

All other values are reserved.

If octet 3 indicates signalling then octet 4 shall be coded as:

code
meaning

0000 0000
SDCCH or Full rate TCH channel Bm or Half rate TCH channel Lm
0000 0001
SDCCH.

0000 0010
SDCCH or Full rate TCH channel Bm.

0000 0011
SDCCH or Half rate TCH channel Lm.

0000 1000
Full rate TCH channel Bm.

0000 1001
Half rate TCH channel Lm.

0000 1010
Full or Half rate TCH channel, Full rate preferred, changes allowed also after first channel allocation as a result of the request.

0000 1011
Full or Half rate TCH channel, Half rate preferred, changes allowed also after first channel allocation as a result of the request.

0001 1010
Full or Half rate TCH channel, Full rate preferred, changes not allowed after first channel allocation as a result of the request.

0001 1011
Full or Half rate TCH channel. Half rate preferred, changes not allowed after first channel allocation as a result of the request.

All other values are reserved.

The "permitted speech version indication / data rate + transparency indicator" octet is coded as follows:

-
If octet 3 indicates speech or speech + CTM Text Telephony then octet 5 shall be coded as follows:

	8
	7
	6
	5
	4
	3
	2
	1
	

	ext
	permitted speech version identifier
	Octet 5

	ext
	permitted speech version identifier
	Octet 5a

	ext
	permitted speech version identifier
	Octet 5b

	ext
	permitted speech version identifier
	Octet 5c

	ext
	permitted speech version identifier
	Octet 5d

	ext
	permitted speech version identifier
	Octet 5e

	ext
	Permitted speech version identifier
	Octet 5f

	ext
	Permitted speech version identifier
	Octet 5g

	0
	Permitted speech version identifier
	Octet 5h


Bit 8 indicates extension of octet 5.

0
no extension, i.e. value "0" indicates that this octet is the last octet.

1
extension, i.e. value "1" indicates that at least one additional octet is included.

-
If more than one permitted speech version is indicated by octet 5 (with extension), then the speech version choice is left to the BSS.

Bits 7-1 indicate the permitted speech version identifier;

bits

765 4321
meaning

000 0001
GSM speech full rate version 1.

001 0001
GSM speech full rate version 2.

010 0001
GSM speech full rate version 3.

100 0001
GSM speech full rate version 4.

100 0010
GSM speech full rate version 5.

000 0101
GSM speech half rate version 1.

001 0101
GSM speech half rate version 2.

010 0101
GSM speech half rate version 3.

100 0110
GSM speech half rate version 4.

100 0101
GSM speech half rate version 6.

The GSM speech versions are also referred as follows (see 3GPP TS 26.103):

-
GSM speech full rate version 1: GSM FR.

-
GSM speech full rate version 2: GSM EFR.

-
GSM speech full rate version 3: FR AMR.

-
GSM speech full rate version 4: OFR AMR-WB.

-
GSM speech full rate version 5: FR AMR-WB.

-
GSM speech half rate version 1: GSM HR.

-
GSM speech half rate version 2: not defined in this version of the protocol.

-
GSM speech half rate version 3: HR AMR.

-
GSM speech half rate version 4: OHR AMR-WB.

-
GSM speech half rate version 6: OHR AMR.

All other values of permitted speech version identifiers are for future use. If an unknown value is received and more than one octet 5 is received the sender expects the receiver to behave as if it has made a choice of speech version.

The rules for coding preferences in octet 5, 5a - 5e are the following:

-
In those cases when one specific channel rate is indicated in octet 4, the non-empty set of permitted speech versions is included. Within this set the permitted speech versions are included in order of speech version preferences.

-
In those cases when a preference for a channel rate is indicated in octet 4, the non-empty sets of permitted speech versions for the respective channel rate are included in order of the channel rate preferences indicated in octet 4. Within a set of permitted speech versions for a channel rate, the permitted speech versions are included in order of speech version preferences.

-
In those cases when no preference or specific channel rate is indicated in octet 4, the permitted speech versions are included in order of speech version preferences.

Always octet 5 has the highest preference followed by octet 5a and so on. For each channel rate allowed by octet 4 at least one speech version shall be present.

If octet 5 indicates no extension and bits 7-1 is coded "000 0001", then the preference is interpreted based upon the octet 4 value as follows:

-
in those cases when octet 4 indicates one specific channel rate, then "speech version 1" for the indicated channel rate is permitted;

-
in those cases when octet 4 indicates a preference for a channel rate, then "speech version 1" for any of the allowed channel rates is permitted;

-
in those cases when octet 4 does neither indicate a preference for a channel rate nor a specific channel rate, then "speech version 1" for any of the allowed channel rates is permitted and speech full rate
version 1 is preferred.

If octet 3 indicates data, and octet 4 does not indicate multislot configuration, then octet 5 shall be coded as follows:

	8
	7
	6
	5
	4
	3
	2
	1
	

	ext
	T/NT
	Rate
	octet 5

	ext
	allowed

r i/f rates
	octet 5a

	ext
	asymmetry

indication
	spare
	octet 5b


Bit 8 indicates extension of octet 5.

0
no extension, i.e. value "0" indicates that this octet is the last octet.

1
extension, i.e. value "1" indicates that at least one additional octet is included.

Bit 7:

0
Transparent service

1
Non-transparent service.

For non-transparent service bits 6-1 indicate the radio interface data rate;

65 4321
meaning

00 0000
12 kbit/s if the channel is a full rate TCH; or


6 kbit/s if the channel is a half rate TCH

11 0100
43,5 kbit/s

11 0001
29 kbit/s

01 1000
14,5 kbit/s

01 0000
12 kbits/s

01 0001
6 kbits/s

If bit 7 in octet 5 indicates non-transparent service and octet 5a is included the 'rate' in octet 5 indicates the wanted air interface data rate and the 'allowed r i/f rates' indicates the other possible data rates allowed.

All other values are reserved.

For transparent service bits 6-1 indicate the data rate;

65 4321
meaning

11 1010
32,0 kbit/s

11 1001
28,8 kbit/s

01 1000
14,4 kbit/s

01 0000
9,6 kbit/s

01 0001
4,8 kbit/s

01 0010
2,4 kbit/s

01 0011
1,2 kbit/s

01 0100
600 bit/s

01 0101
1 200/75 bit/s (1 200 network-to-MS / 75 MS-to-network)

If bit 7 in octet 5 indicates transparent service octet 5 shall not be extended.

All other values are reserved.

Octet 5a shall be coded as follows;

Bit 8
reserved for extension.


A coding of 0 indicates no extension

Bits 7 to 1 indicate allowed radio interface data rate, per channel;

Bit 7:
0
43,5 kbit/s (TCH/F43.2) not allowed


1
43,5 kbit/s (TCH/F43.2) allowed

Bit 6:
0
32,0 kbit/s (TCH/F32.0) not allowed 
1
32,0 kbit/s (TCH/F32.0) allowed

Bit 5:
0
29,0 kbit/s (TCH/F28.8) not allowed


1
29,0 kbit/s (TCH/F28.8) allowed

Bit 4:
0
14,5 kbit/s (TCH/F14.4) not allowed


1
14,5 kbit/s (TCH/F14.4) allowed

Bit 3:
Spare

Bit 2:
0
12,0 kbit/s (TCH/F9.6) not allowed


1
12,0 kbit/s (TCH/F9.6) allowed

Bit 1:
0
6,0 kbit/s (TCH/F4.8) not allowed


1
6,0 kbit/s (TCH/F4.8) allowed

Octet 5b shall be coded as follows:

Bit 8
reserved for extension.


A coding of 0 indicates no extension

Bits 7 and 6 indicate the asymmerty preference:

Bit 76

00
Not applicable

10
Downlink biased asymmetry is preferred

01
Uplink biased asymmetry is preferred

11
Spare
Bits 5 to 1 are spare

NOTE 1:
"Not applicable" means that a symmetric service is preferred.

If octet 5b is not included, symmetry shall be presumed.

If octet 3 indicates data and octet 4 indicates Full rate TCH channels in a multislot configuration, octet 5 and 5a shall be coded as follows:

	8
	7
	6
	5
	4
	3
	2
	1
	

	ext
	T/NT
	Rate
	octet 5

	ext
	allowed r i/f rates
	octet 5a

	ext
	asymmetry
indication
	spare
	octet 5b


Octet 5 shall be coded as follows;

Bit 8:
extension bit


0 indicates no extension


1 indicates that at least one additional octet is included

Bit 7:
0
Transparent service


1
Non-transparent service.

For non-transparent service bits 6-1 indicates wanted total radio interface data rate:

65 4321
meaning

01 0110
58 / 58 kbit/s (4 x 14,5 kbit/s or 2 x 29,0 kbit/s)

01 0100
48,0 / 43,5 / 43,5 kbit/s (4 x 12 kbit/s or 3 x 14,5 kbit/s or 1 x 43,5 kbit/s)

01 0011
36,0 / 29,0 / 29,0 kbit/s (3 x 12 kbit/s or 2 x 14,5 kbit/s or 1 x 29,0 kbit/s)

01 0010
24,0 / 24,0 (4 x 6 kbit/s or 2 x 12 kbit/s)

01 0001
18,0 / 14,5 kbit/s (3 x 6 kbit/s or 1 x 14,5 kbit/s)

01 0000
12,0 / 12,0 kbit/s (2 x 6 kbit/s or 1 x 12 kbit/s)

All other values are reserved.

For transparent service bits 6-1 indicates requested air interface user rate:

65 4321
meaning

01 1111
64 kbit/s, bit transparent
01 1110
56 kbit/s, bit transparent

01 1101
56 kbit/s

01 1100
48 kbit/s

01 1011
38,4 kbit/s

01 0001
32 kbit/s

01 1010
28,8 kbit/s

01 1001
19,2 kbit/s

01 1000
14,4 kbit/s

01 0000
9,6 kbit/s

All other values are reserved.

Octet 5a shall be coded as follows:

Bit 8
reserved for extension.


A coding of 0 indicates no extension

Bits 7 to 1: indicates allowed radio interface data rate, per channel:

Bit 7:
0
43,5 kbit/s (TCH/F43.2) not allowed


1
43,5 kbit/s (TCH/F43.2) allowed

Bit 6:
0
32,0 kbit/s (TCH/F32.0) not allowed


1
32,0 kbit/s (TCH/F32.0) allowed

Bit 5:
0
29,0 kbit/s (TCH/F28.8) not allowed


1
29,0 kbit/s (TCH/F28.8) allowed

Bit 4:
0
14,5/14,4 kbit/s (TCH/F14.4) not allowed


1
14,5/14,4 kbit/s (TCH/F14.4) allowed

Bit 3:

Spare

Bit 2:
0
12,0/9,6 kbit/s (TCH F/9.6) not allowed


1
12,0/9,6 kbit/s (TCH F/9.6) allowed

Bit 1:
0
6,0/4,8 kbit/s (TCH F/4.8) not allowed


1
6,0/4,8 kbit/s (TCH F/4.8) allowed

If octet 5a is not included, allowance of radio interface data rates of 12.0 and 6.0 shall be presumed.

NOTE 2:
For data services, the information in the channel type Information Element is used to set the "E-bits" and map the "D-bits" (as described in 3GPP TS 44.002 and 3GPP TS 48.020) and to select the correct channel coding.

NOTE 3:
43,5 kbit/s is used only for nontransparent services.

NOTE 4:
If octet 5 bits 6-1 indicates requested air interface user rate but octet 5a indicates no allowed radio interface data rate in multislot configuration, then the service requested by the subscriber cannot, due to limitations of the mobile station or the network it is attached to, be provided in GSM, but by another RAT.

Octet 5b is coded as follows:

Bit 8
reserved for extension.


A coding of 0 indicates no extension

Bits 7 and 6 indicate the asymmerty preference:

Bit

76
meaning

00
Not applicable

10
Downlink biased asymmetry is preferred

01
Uplink biased asymmetry is preferred

11
Spare

Bits 5 to 1 are spare

NOTE 5:
"Not applicable" means that a symmetric service is preferred.

If octet 5b is not included, symmetry shall be presumed.

If octet 3 indicates signalling then octet 5 is spare.

Extract 11 (48.008):

3.2.1.3
ASSIGNMENT FAILURE

The ASSIGNMENT FAILURE message is sent from the BSS to the MSC via the relevant SCCP connection. It indicates that there has been a failure in the assignment process at the BSS and that the assignment procedure has been aborted.

	INFORMATION ELEMENT 
	REFERENCE
	DIRECTION
	TYPE
	LEN

	Message Type
	3.2.2.1 
	BSS-MSC 
	M
	1

	Cause 
	3.2.2.5 
	BSS-MSC 
	M
	3-4

	RR Cause
	3.2.2.22 
	BSS-MSC 
	O
	2

	Circuit Pool
	3.2.2.45
	BSS-MSC 
	O (note 1)
	2

	Circuit Pool List 
	3.2.2.46
	BSS-MSC 
	O (note 2)
	V

	NOTE 1:
Shall be included when several circuit pools are present on the BSS MSC interface.

NOTE 2:
May be included when cause is "circuit pool mismatch" or "switch circuit pool" to indicate circuit pool preferences.


Typical Cause values are:

-radio interface message failure;

-O and M intervention;

-equipment failure;

-no radio resource available;

-requested terrestrial resource unavailable;

-requested transcoding/rate adaption unavailable;

-terrestrial resource already allocated;

-invalid message contents;

-radio interface failure - reversion to old channel;

-ciphering algorithm not supported;

-directed retry;

-circuit pool mismatch;

-switch circuit pool;

-requested speech version unavailable.
-relocation triggered
(NOTE).  

NOTE:
This cause value is only sent by 3G_MSC-B over the MAP/E interface (see 3GPP TS 29.010).
Extract 12 (48.008):

3.2.2.5
Cause

The cause element is used to indicate the reason for a particular event to have occurred and is coded as shown below.

The cause value is a single octet element if the extension bit (bit 8) is set to 0. If it is set to 1 then the cause value is a 2 octet field. If the value of the first octet of the cause field is 1XXX 0000 then the second octet is reserved for national applications (XXX will still indicate the class).

	8
	7
	6
	5
	4
	3
	2
	1
	

	Element identifier
	octet 1

	Length
	octet 2

	0/1 ext
	Cause Value
	octet 3

	
	(octet 4)


The length indicator is a binary representation of the length of the following element.

Cause Value:

Class (000):
Normal event

Class (001):
Normal event

Class (010):
Resource unavailable

Class (011):
Service or option not available

Class (100):
Service or option not implemented

Class (101):
invalid message (eg parameter out of range)

Class (110):
protocol error

Class (111):
interworking

In the following table, "reserved for international use" means that this codepoint should not be used until a meaning has been assigned to it following the process of international standardisation. "Reserved for national use" indicates codepoints that may be used by operators without the need for international standardization.

	Cause value
	Cause
	

	Class
	Value
	Number
	

	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	0
	0
	0
	
	Radio interface message failure

	0
	0
	0
	0
	0
	0
	1
	
	Radio interface failure

	0
	0
	0
	0
	0
	1
	0
	
	Uplink quality

	0
	0
	0
	0
	0
	1
	1
	
	Uplink strength

	0
	0
	0
	0
	1
	0
	0
	
	Downlink quality

	0
	0
	0
	0
	1
	0
	1
	
	Downlink strength

	0
	0
	0
	0
	1
	1
	0
	
	Distance

	0
	0
	0
	0
	1
	1
	1
	
	O and M intervention

	0
	0
	0
	1
	0
	0
	0
	
	Response to MSC invocation

	0
	0
	0
	1
	0
	0
	1
	
	Call control

	0
	0
	0
	1
	0
	1
	0
	
	Radio interface failure, reversion to old channel

	0
	0
	0
	1
	0
	1
	1
	
	Handover successful

	0
	0
	0
	1
	1
	0
	0
	
	Better Cell

	0
	0
	0
	1
	1
	0
	1
	
	Directed Retry

	0
	0
	0
	1
	1
	1
	0
	
	Joined group call channel

	0
	0
	0
	1
	1
	1
	1
	
	Traffic

	0
	0
	1
	0
	0
	0
	0
	
	Reduce load in serving cell

	0
	0
	1
	0
	0
	0
	1
	
	Traffic load in target cell higher than in source cell

	0
	0
	1
	0
	0
	1
	0
	
	Relocation triggered



NOTE

	0
	0
	1
	0
	0
	1
	1
	
	Alternative channel configuration requested (NOTE)

	0
	0
	1
	0
	1
	1
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for international use

	0
	0
	1
	0
	1
	1
	1
	
	}

	0
	0
	1
	1
	0
	0
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for national use

	0
	0
	1
	1
	1
	1
	1
	
	}

	0
	1
	0
	0
	0
	0
	0
	
	Equipment failure

	0
	1
	0
	0
	0
	0
	1
	
	No radio resource available

	0
	1
	0
	0
	0
	1
	0
	
	Requested terrestrial resource unavailable

	0
	1
	0
	0
	0
	1
	1
	
	CCCH overload

	0
	1
	0
	0
	1
	0
	0
	
	Processor overload

	0
	1
	0
	0
	1
	0
	1
	
	BSS not equipped

	0
	1
	0
	0
	1
	1
	0
	
	MS not equipped

	0
	1
	0
	0
	1
	1
	1
	
	Invalid cell

	0
	1
	0
	1
	0
	0
	0
	
	Traffic Load

	0
	1
	0
	1
	0
	0
	1
	
	Preemption

	0
	1
	0
	1
	0
	1
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for national use

	0
	1
	0
	1
	1
	1
	1
	
	}

	0
	1
	1
	0
	0
	0
	0
	
	Requested transcoding/rate adaption unavailable

	0
	1
	1
	0
	0
	0
	1
	
	Circuit pool mismatch

	0
	1
	1
	0
	0
	1
	0
	
	Switch circuit pool

	0
	1
	1
	0
	0
	1
	1
	
	Requested speech version unavailable

	0
	1
	1
	0
	1
	0
	0
	
	LSA not allowed

	0
	1
	1
	0
	1
	0
	1
	
	}

	
	
	to
	
	
	
	
	} Reserved for international use

	0
	1
	1
	1
	1
	1
	1
	
	}

	1
	0
	0
	0
	0
	0
	0
	
	Ciphering algorithm not supported

	1
	0
	0
	0
	0
	0
	1
	
	GERAN Iu-mode failure

	1
	0
	0
	0
	0
	1
	0
	
	Incoming Relocation Not Supported Due To PUESBINE Feature

	1
	0
	0
	0
	0
	1
	1
	
	Access Restricted Due to Shared Networks (NOTE)

	1
	0
	0
	0
	1
	0
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for international use

	1
	0
	0
	0
	1
	1
	1
	
	}

	1
	0
	0
	1
	0
	0
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for national use

	1
	0
	0
	1
	1
	1
	1
	
	}

	1
	0
	1
	0
	0
	0
	0
	
	Terrestrial circuit already allocated

	1
	0
	1
	0
	0
	0
	1
	
	Invalid message contents

	1
	0
	1
	0
	0
	1
	0
	
	Information element or field missing

	1
	0
	1
	0
	0
	1
	1
	
	Incorrect value

	1
	0
	1
	0
	1
	0
	0
	
	Unknown Message type

	1
	0
	1
	0
	1
	0
	1
	
	Unknown Information Element

	1
	0
	1
	0
	1
	1
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for international use

	1
	0
	1
	0
	1
	1
	1
	
	}

	1
	0
	1
	1
	0
	0
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for national use

	1
	0
	1
	1
	1
	1
	1
	
	}

	1
	1
	0
	0
	0
	0
	0
	
	Protocol Error between BSS and MSC

	1
	1
	0
	0
	0
	0
	1
	
	VGCS/VBS call non existent

	1
	1
	0
	0
	0
	1
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for international use

	1
	1
	0
	0
	1
	1
	1
	
	}

	1
	1
	0
	1
	0
	0
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for national use

	1
	1
	0
	1
	1
	1
	1
	
	}

	1
	1
	1
	0
	0
	0
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for international use

	1
	1
	1
	0
	1
	1
	1
	
	}

	1
	1
	1
	1
	0
	0
	0
	
	}

	
	
	to
	
	
	
	
	} Reserved for national use

	1
	1
	1
	1
	1
	1
	1
	
	}

	NOTE:
This cause value is only sent by 3G_MSC-B over the MAP/E interface.




Extract 13 (48.008):

3.2.1.2
ASSIGNMENT COMPLETE

The ASSIGNMENT COMPLETE message is sent from the BSS to the MSC and indicates that the requested assignment has been completed correctly.

The message is sent via the BSSAP SCCP connection associated with the dedicated resource(s).

	INFORMATION ELEMENT 
	REFERENCE
	DIRECTION
	TYPE
	LEN

	Message Type
	3.2.2.1 
	BSS-MSC 
	M
	1

	RR Cause
	3.2.2.22
	BSS-MSC 
	O
	2

	Circuit Identity Code
	3.2.2.2
	BSS-MSC
	O (note 4)
	3

	Cell Identifier 
	3.2.2.17
	BSS-MSC 
	O (note 1)
	3-10

	Chosen Channel
	3.2.2.33
	BSS-MSC 
	O (note 3)
	2

	Chosen Encryption Algorithm 
	3.2.2.44
	BSS-MSC 
	O (note 5)
	2

	Circuit Pool
	3.2.2.45
	BSS-MSC 
	O (note 2)
	2

	Speech Version (Chosen)
	3.2.2.51
	BSS-MSC 
	O (note 6)
	2

	LSA Identifier
	3.2.2.15
	BSS-MSC
	O (note 7)
	5

	NOTE 1:
The cell identifier is used to indicate a new cell, if during the assignment the serving cell has changed. When sent from 3G_MSC-B over MAP/E interface this information element contains indication of Cell Identifier (e.g. CGI) if the new serving cell is GSM or indication of either RNC-ID or SAI (if known) if the new serving cell is UMTS. Note; RNC-ID or SAI are only provided in the ASSIGNMENT COMPLETE message over the MAP-E interface.

NOTE 2:
Shall be included when several circuit pools are present on the BSS MSC interface and a circuit was allocated by the ASSIGNMENT REQUEST message.

NOTE 3:
Included at least when the channel rate/type choice was done by the BSS.

NOTE 4:
The Circuit Identity Code information element is included mandatorily by the BSS if the BSS allocates the A interface circuits and a circuit is needed.

NOTE 5:
Included at least when the encryption algorithm has been changed by the BSS.

NOTE 6:
Included at least when the speech version choice was done by the BSS.

NOTE 7:
Shall be included if current LSA in the serving cell has been identified (see 3GPP TS 43.073). Not included means that there is no current LSA in the serving cell.


Extract 14 (48.008):

3.2.2.33
Chosen Channel

This Information Element contains a description of the channel allocated to the MS.

For VGCS/VBS calls this Information Element contains a description of the channel allocated for the call in the cell.

It is coded as follows:

	8
	7
	6
	5
	4
	3
	2
	1
	

	Element identifier
	octet 1

	Channel mode
	Channel
	octet 2


The channel mode field is coded as follows:

Bit

8765
meaning

0000
no channel mode indication
1001
speech (full rate or half rate)

1110
data, 14.5 kbit/s radio interface rate

1011
data, 12.0 kbit/s radio interface rate

1100
data, 6.0 kbit/s radio interface rate

1101
data, 3.6 kbit/s radio interface rate

1000
signalling only

0001
data, 29.0 kbit/s radio interface rate

0010
data, 32.0 kbit/s radio interface rate

0011
data, 43.5 kbit/s radio interface rate

0100
data, 43.5 kbit/s downlink and 14.5 kbit/s uplink

0101
data, 29.0 kbit/s downlink and 14.5 kbit/s uplink

0110
data, 43.5 kbit/s downlink and 29.0 kbit/s uplink

0111
data, 14.5 kbit/s downlink and 43.5 kbit/s uplink

1010
data, 14.5 kbit/s downlink and 29.0 kbit/s uplink

1111
data, 29.0 kbit/s downlink and 43.5 kbit/s uplink
All other values are reserved.

The channel field is coded as follows:

Bit

4321
meaning

0000
None (see note)

0001
SDCCH

1000
1 Full rate TCH

1001
1 Half rate TCH

1010
2 Full Rate TCHs

1011
3 Full Rate TCHs

1100
4 Full Rate TCHs

1101
5 Full Rate TCHs

1110
6 Full Rate TCHs

1111
7 Full Rate TCHs

0100
8 Full Rate TCHs

NOTE:
This value may be returned in the chosen channel information for VGCS/VBS calls in the case where the BSS has decided to de-allocate resources or allocate no resources for the call.

All other values are reserved.
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6. Ciphering Configuration







5. Authentication











11. GA-CSR UL DIRECT TRANSFER (Connect)















































Assignment procedure (step 8+13 of Fig. 22)







9. RTP stream setup (steps 9 -12 of Fig. 22)























13. Voice traffic



















10. GA-CSR UL DIRECT TRANSFER (Alerting)



















































12. GA-CSR DL DIRECT TRANSFER (Connect Ack)



















































8. GA-CSR UL DIRECT TRANSFER (Call Confirmed)



















































7. GA-CSR DL DIRECT TRANSFER (Setup)















































4. Paging Response











3. GA-CSR PAGING RESPONSE



























2. GA-CSR PAGING REQUEST



























1. Paging Request
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5. Ciphering Configuration







4. Authentication











2. GA-CSR UL DIRECT TRANSFER (CM Service Request)































1. GA-CSR Connection Establishment (steps 1+2 of Fig. 17)















18. Voice traffic



















17. GA-CSR UL DIRECT TRANSFER (Connect Ack)



















































16. GA-CSR DL DIRECT TRANSFER (Connect)



















































15. GA-CSR DL DIRECT TRANSFER (Alerting)















































14. GA-CSR ACTIVATE CHANNEL COMPLETE



























13. Assignment Complete











12. Downlink user plane RTP stream











11. GA-CSR ACTIVATE CHANNEL ACK



























10. Uplink user plane RTP stream











9. GA-CSR ACTIVATE CHANNEL































8. Assignment Request











7. GA-CSR DL DIRECT TRANSFER (Call Proceeding)



















































6. GA-CSR UL DIRECT TRANSFER (Setup)























































3. Complete Layer 3 Information (CM Service Request)
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3. GA-CSR REQUEST REJECT (Cause)















1. GA-CSR REQUEST (Establishment Cause)



























2. GA-CSR REQUEST ACCEPT































































CN







GANC







MS












