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3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

………
BSSMAP
Base Station System Management Application Part

BTS
Base Transceiver Station

CBS
Cell Broadcast Service

CC
Call Control

CGI
Cell Global Identification

CM
Connection Management

CN
Core Network

CPE
Customer Premises Equipment

CS
Circuit Switched

CSD
Circuit Switched Data

CTM
Cellular Text Telephone Modem 

DNS
Domain Name System

………
	Next modified sub-clause


6.2
Registration procedure


[image: image1]
Figure 6.2.1: Registration procedure

6.2.1
Registration initiation by the MS

This procedure shall be triggered by the MS according to [20] and under the following conditions:

· the MS has successfully joined an AP and 

· the MS has stored information about a Default GANC. 

The registration procedure is always initiated towards the Default GANC after a successful Discovery procedure or after a failed registration towards a Serving GANC, when no GAN PLMN list was provided to the MS from the Default GANC. The registration procedure is also initiated towards the Default GANC when no more PLMNs can be selected from the GAN PLMN List received from the Default GANC.

As part of the registration procedure, the MS may receive a list of PLMN identities when trying to register towards the Default GANC. This list of PLMN identities is passed to the upper layers. Following PLMN selection in the upper layers, the MS shall first deregister from the current Serving GANC as defined in sub-clause 6.4.1, if it is registered and then attempt the registration procedure towards the GANC SEGW and GANC associated with the selected PLMN. 

This procedure is also triggered towards the Default GANC, if the MS at any time wishes to perform manual PLMN selection. If the MS is already successfully registered to a Serving GANC, and a manual PLMN selection is initiated, the MS shall first deregister from the current Serving GANC as defined in sub-clause 6.4.1 and then initiate registration towards the Default GANC and include an indication that a list of PLMN identities is requested for manual PLMN selection.

Serving GANC information consists of GANC SEGW address, GANC address and GANC TCP port number. The MS shall initiate the registration procedure towards a Serving GANC if the corresponding information is available in the stored Serving GANC table. The stored Serving GANC table in the MS contains successfully registered Serving GANC address information and the corresponding GSM-CGI, if available, or AP-ID, if no GSM-CGI is available. The Default GANC is in control of whether the MS is allowed to store Serving GANC information in the stored Serving GANC table.

If the MS is in GSM coverage, it shall check if it has stored Serving GANC information for the current GSM CGI or if the MS is not in GSM coverage, it shall check if it has stored Serving GANC information for the current AP-ID

-
if found, 
      the MS shall initiate registration procedure towards the stored Serving GANC

-
if not found,
      the MS shall initiate registration procedure towards the Default GANC

The Location Black List contains information about forbidden Locations and is only valid if the MS is in GSM coverage. It can contain Location information on 3 different levels: Country (i.e. MCC), PLMN (i.e. MCC and MNC) and Location Area (i.e. MCC, MNC and LAC). If the MS is in a location where the current GSM CGI or the MCC, MNC or LAC parts of it are included in the Location Black List the MS shall not initiate registration while in the corresponding location identified by the Location Black List, until the relevant information has been removed from the Location Black List. The Location Black List shall be deleted upon power cycle.

The AP Black List contains information about denied APs. If the MS is joined to an AP that is included in the AP Black List the MS shall not initiate discovery or registration, until the relevant AP has been removed from the AP Black List. The AP Black List shall be deleted upon power cycle.

To initiate the registration procedure the MS shall:

-
If the MS has stored an IP address of the GANC SEGW, establish the secure connection towards the GANC SEGW according to sub-clause 4.1, if the MS has not already established a secure connection to this GANC SEGW 

-
If the MS has stored a FQDN of the GANC SEGW, perform a public DNS query to retrieve the IP-address of the GANC SEGW and establish the secure connection towards the GANC SEGW according to sub-clause 4.1, if the MS has not already established a secure connection to this GANC SEGW. The MS shall not store the IP address retrieved from DNS for subsequent procedures.

-
following successful establishment of secure tunnel

-
If the MS holds an IP address of the GANC, establish TCP connection to the GANC using the stored TCP port for Registration

-
If the MS holds a FQDN of the GANC, perform a DNS query  “inside the secure tunnel” to retrieve the IP-address of the GANC and establish TCP connection to the GANC using the stored TCP port for. The MS shall not store the retrieved IP address for subsequent procedures.

-
The MS shall establish a single TCP connection to the GANC over the IPsec tunnel
-
after successful establishment of TCP connection, send a GA-RC REGISTER REQUEST message to the GANC on the TCP connection and include following information elements in the GA-RC REGISTER REQUEST message:

-
The current geographic location of the MS, if capable

-
AP Location, if available
-
List of required GAN services, if required
-
If a GAN PLMN list was received at the last registration attempt with the Default GANC and no more PLMNs can be selected;

-
include the received GAN PLMN List information in the GAN PLMN List IE in the GA-RC REGISTER REQUEST

-
else if the MS failed to register with the Last GANC or was redirected by the Last GANC include;

-
Register Reject Cause IE, Redirection Counter IE and Last GANC IE, if the MS failed to register with the Last GANC or was redirected by the Last GANC

-
When GA-RC layer has submitted the GA-RC REGISTER REQUEST message to the TCP layer, it shall start a timer TU3904

	Next modified sub-clause


6.2.2
Registration processing by the network

When receiving the GA-RC REGISTER REQUEST message the GANC may either accept or reject the Registration request from the MS. The GANC may also redirect the MS to another GANC or provide a list of PLMN identities that may provide GAN service to the MS.

The GANC should verify that the binding (IMSI, inner IP address) as received in the GA-RC REGISTER REQUEST is the same as the one that the MS used as identity for authentication to the GANC-SEGW.

6.2.2.1
Registration accepted

If the network accepts the Registration request from the MS, it shall send the GA-RC REGISTER ACCEPT message to the MS and store information relating to the GAN Service requirements of the mobile station. 

	Next modified sub-clause


6.3
Registration Update procedure

After the MS has successfully registered to a GANC, the MS shall update the GANC if the AP or the overlapping GSM coverage has changed. This update is performed using the Registration Update procedure. 

The GANC may also use the Registration Update procedure towards the MS.


[image: image2]
Figure 6.3.1: Registration Update procedure initiated by the MS


[image: image3]
Figure 6.3.2: Registration Update procedure initiated by the network

6.3.1
Register Update initiation by the MS

MS initiates this procedure when it has registered successfully to GANC and detects that: either the AP has changed; or when the MS enters GSM coverage after reporting no coverage during GAN registration; or when the mobile station requires a change to the list of GAN services previously requested. 

The MS shall:

-
send a GA-RC REGISTER UPDATE UPLINK message to the GANC on the established TCP connection and
include the changed information in the message.

6.3.2
Register Update processing by the network

When receiving the GA-RC REGISTER UPDATE UPLINK message, the network may either accept or reject the Registration Update. The network may also redirect the MS to another GANC.

6.3.2.1
Register Update Accepted

If the network accepts the Registration Update, no message is returned to the MS. 

6.3.2.2
Register Update Rejected

If the network rejects the Registration Update, it shall send the GA-RC DEREGISTER message to the MS. This message shall contain the Register Reject Cause information element.

6.3.2.3
Register Update results in redirection

If the network decides to redirect the MS to another GANC, it shall send the GA-RC REGISTER REDIRECT message to the MS. This message shall contain valid information about another GANC, so that the MS is able to initiate the Registration procedure towards that GANC.

The GANC can send this message at any time, but it shall not be sent to an MS in GA-RC-DEDICATED state.

	Next modified sub-clause


6.7 Transmission of Cell Broadcast Information

If the GANC has previously received the indication that the mobile station requires to receives the CBS. The GANC may pass the CELL BROADCAST INFO message to a mobile station including one or more pages of Cell Broadcast messages. The mobile station may apply a mask to the received Cell Broadcast Information possibly only providing a subset to the upper layers.

Figure 6.4.2: Deregistration procedure initiated by the network
	Next modified sub-clause


10
Message functional definitions and contents

10.1
Messages for Generic Resources management

Table 10.1.1summarizes the messages for Generic Resources management.

Table 10.1.1: Messages for Unlicensed Radio Resources management

	Discovery messages:
	Reference

	 GA-RC DISCOVERY REQUEST
	10.1.2

	 GA-RC DISCOVERY ACCEPT
	10.1.3

	 GA-RC DISCOVERY REJECT
	10.1.4

	Registration messages:
	Reference

	 GA-RC REGISTER REQUEST
	10.1.5

	 GA-RC REGISTER ACCEPT
	10.1.6

	 GA-RC REGISTER REDIRECT
	10.1.7

	 GA-RC REGISTER REJECT
	10.1.8

	 GA-RC DEREGISTER
	10.1.9

	 GA-RC REGISTER UPDATE UPLINK
	10.1.10

	 GA-RC REGISTER UPDATE DOWNLINK
	10.1.11

	GA-CSR connection establishment messages:
	Reference

	 GA-CSR REQUEST
	10.1.12

	 GA-CSR REQUEST ACCEPT
	10.1.13

	 GA-CSR REQUEST REJECT
	10.1.24

	Ciphering messages:
	Reference

	 GA-CSR CIPHERING MODE COMMAND
	10.1.35

	 GA-CSR CIPHERING MODE COMPLETE
	10.1.36

	Traffic Channel establishment messages:
	Reference

	 GA-CSR ACTIVATE CHANNEL
	10.1.15

	 GA-CSR ACTIVATE CHANNEL ACK
	10.1.16

	 GA-CSR ACTIVATE CHANNEL COMPLETE
	10.1.18

	 GA-CSR ACTIVATE CHANNEL FAILURE
	10.1.17

	 GA-CSR CHANNEL MODE MODIFY
	10.1.40

	 GA-CSR CHANNEL MODE MODIFY ACKNOWLEDGE
	10.1.41

	Channel release messages:
	Reference

	 GA-CSR RELEASE
	10.1.19

	 GA-CSR RELEASE COMPLETE
	10.1.20

	 GA-CSR CLEAR REQUEST
	10.1.37

	Handover messages:
	Reference

	 GA-CSR HANDOVER ACCESS
	10.1.29

	 GA-CSR HANDOVER COMPLETE
	10.1.30

	 GA-CSR UPLINK QUALITY INDICATION
	10.1.31

	 GA-CSR HANDOVER INFORMATION
	10.1.32

	 GA-CSR HANDOVER COMMAND
	10.1.33

	 GA-CSR HANDOVER FAILURE
	10.1.34

	Paging messages:
	Reference

	 GA-CSR PAGING REQUEST
	10.1.21

	 GA-CSR PAGING RESPONSE
	10.1.22

	Miscellaneous message:
	Reference

	 GA-CSR UPLINK DIRECT TRANSFER
	10.1.23

	
	

	 GA-CSR DOWNLINK DIRECT TRANSFER
	10.1.25

	 GA-CSR CLASSMARK ENQUIRY
	10.1.26

	 GA-CSR CLASSMARK CHANGE
	10.1.27

	 GA-CSR STATUS
	10.1.28

	 GA-RC KEEP ALIVE
	10.1.14

	 GA-PSR GPRS SUSPENSION REQUEST
	10.1.38

	 GA-RC SYNCHRONIZATION INFORMATION
	10.1.39

	GA-RC CELL BROADCAST INFO
	10.1.14a


	Next modified sub-clause


10.1.5
GA-RC REGISTER REQUEST

The MS registers with the GANC in order to establish a MS context in the GANC and receive the needed GAN system information. The MS also uses this message to request a list of PLMN identities, when the MS is in manual PLMN selection mode.
Direction: MS to GANC

Table 10.1.5.1: GA-RC REGISTER REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length
	Value
	Notes

	
	Length
Indicator
	Length
Indicator
11.1.1.1
	M
	V
	2
	
	

	
	GAN 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-RC REGISTER REQUEST message identity
	Message Type
11.1.1.4
	M
	V
	1
	
	

	1
	IMSI
	Mobile Identity
11.2.1
	M
	TLV
	10
	
	

	2
	GAN Release Indicator
	GAN Release Indicator
11.2.2
	M
	TLV
	3
	
	

	7
	GAN Classmark
	GAN Classmark

11.2.7


	M
	TLV
	4
	
	

	3
	AP Radio Identity
	Radio Identity
11.2.3
	C
	TLV
	9
	
	

	96
	MS Radio identity
	Radio Identity
11.2.3
	M
	TLV
	9
	
	

	17
	GSM RR State

	GSM RR State
11.2.17
	M
	TLV
	3
	
	

	6
	Coverage Indication
	GSM Coverage
Indicator
11.2.6
	M
	TLV
	3
	
	

	4
	Cell Identity
	Cell Identity
11.2.4
	C
	TLV
	4
	
	

	5
	Location Area Identification
	Location Area Identification
11.2.5
	C
	TLV
	7
	
	

	41
	Routing Area Code
	Routing Area
Code

11.2.41
	C
	TLV
	3
	
	

	8
	Geographic Location
	Geographical Location
11.2.8
	O
	TLV
	9-n
	
	

	42
	AP location
	AP Location
11.2.42
	O
	TLV
	7-n
	
	

	21
	Register Reject Cause
	Register reject Cause

11.2.21
	C
	TLV
	3
	
	

	11
	Redirection Counter
	Redirection Counter
11.2.11
	C
	TLV
	3
	
	

	9
	Last GANC SEGW IP address
	IP Address

11.2.9
	C
	TLV
	7-19
	
	

	10
	Last GANC SEGW FQDN
	Fully Qualified Domain/Host Name

11.2.10
	C
	TLV
	5-258
	
	

	97
	Last GANC 
IP address
	IP Address

11.2.9
	C
	TLV
	7-19
	
	

	98
	Last GANC 
FQDN
	Fully Qualified Domain/Host Name

11.2.10
	C
	TLV
	5-258
	
	

	61
	AP Service Name
	AP Service Name
11.2.61
	C
	TLV
	4-67
	
	

	68
	Registration indicators
	Registration
Indicators
11.2.68
	C
	TLV
	3
	
	

	69
	GA PLMN List
	GA PLMN List
11.2.69
	C
	TLV
	n
	
	

	50
	Required GAN Services
	Required GAN Services 11.x.x
	O
	TLV
	3-n
	
	


10.1.5.1
Cell Identity 

The Cell Identity shall be included, if the MS is in an area with GSM Coverage. The Cell Identity is retrieved from the GSM System information.

10.1.5.2
Location Area Identification 

The most recent Location Area Identification shall be included, if available in the MS. Following cases are identified:

a) Normal service or limited service over GERAN 
In this case the LAI received in the GSM System Information is included.

b) MS has not found GSM coverage
In this case the LAI is taken from the SIM, if available.

10.1.5.3
Routing Area Code

The Routing Area Code (RAC) shall be included, if available in the MS. Following cases are identified:

a) Normal service over GERAN with GPRS support
In this case the RAC received in the GSM System Information is included.

b) MS has not found GSM coverage
In this case the RAC is taken from the SIM, if available.
c) Normal service over GERAN without GPRS support or limited service
The RAC is not included.
10.1.5.4
Register Reject Cause

The Register Reject Cause shall be included if 

a) The MS reattempts GA-RC Register Request after failing to connect to a Serving GANC.

10.1.5.5
Redirection Counter

The Redirection Counter IE shall be included if Register Reject Cause IE is included. 

10.1.5.6
Last GANC SEGW IP address

The conditional IE Last GANC SEGW IP address shall be included if the conditional IE Serving GANC SEGW FQDN is not included. It is not permitted to include both Serving GANC SEGW IP address and Serving GANC SEGW FQDN in the same message. One of these IEs shall be included if Register Reject Cause is included.

10.1.5.7
Last GANC SEGW FQDN

The conditional IE Last GANC SEGW FQDN shall be included if the conditional IE Serving GANC SEGW IP address is not included. It is not permitted to include both Serving GANC SEGW IP address and Serving GANC SEGW FQDN in the same message. One of these IEs shall be included if Register Reject Cause is included.

10.1.5.8
Last GANC IP address

The conditional IE Last GANC IP address shall be included if the conditional IE Serving GANC FQDN is not included. It is not permitted to include both Serving GANC IP address and Serving GANC FQDN in the same message. One of these IEs shall be included if Register Reject Cause is included.

10.1.5.9
Last GANC FQDN

The conditional IE Last GANC FQDN shall be included if the conditional IE Serving GANC IP address is not included. It is not permitted to include both Serving GANC IP address and Serving GANC FQDN in the same message. One of these IEs shall be included if Register Reject Cause is included.

10.1.5.10
AP Radio Identity

The AP Radio identity shall be included if the MS connects via an AP over the unlicensed radio.

10.1.5.11
AP Service Name

The AP Service Name shall be included if the MS connects via an AP over the unlicensed radio.

10.1.5.12
Registration Indicators

The MS shall include this information element when attempting to register to the Default GANC. The presence of this Information Element indicates to the GANC that it is the Default GANC for that MS.

10.1.5.13
GA PLMN List

The GAN PLMN List information element shall be included only when attempting to register with the Default GANC and if no more PLMNs can be selected from the GAN PLMN List received from the Default GANC. 

10.1.10
GA-RC REGISTER UPDATE UPLINK

The MS shall send this message when it needs to update the GAN with the updated AP and GSM cell identities.

Direction: MS to GAN

Table 10.1.10.1: GA-RC REGISTER UPDATE UPLINK message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length
	Value
	Notes

	
	Length
Indicator
	Length
Indicator
11.1.1.1
	M
	V
	2
	
	

	
	GAN 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-RC REGISTER UPDATE UPLINK message identity
	Message Type
11.1.1.4
	M
	V
	1
	
	

	3
	AP Radio Identity
	Radio Identity
11.2.3
	O
	TLV
	9
	
	

	6
	Coverage Indication
	GSM Coverage
Indicator
11.2.6
	O
	TLV
	3
	
	

	4
	Cell Identity
	Cell Identity
11.2.4
	C
	TLV
	4
	
	

	5
	Location Area Identification
	Location Area Identification
11.2.5
	C
	TLV
	7
	
	

	41
	Routing Area Code
	Routing Area Code
11.2.41
	C
	TLV
	3
	
	

	8
	Geographic Location
	Geographical Location
11.2.8
	O
	TLV
	9-n
	
	

	42
	AP Location
	AP Location
11.2.42
	O
	TLV
	7-n
	
	

	50
	Required GAN Services
	Required GAN Services 11.x.x
	O
	TLV
	3-n
	
	


10.1.10.1
Cell Identity 

The Cell Identity shall be included, if  “Coverage Indication” is included and the MS is in an area with GSM Coverage. The Cell Identity is retrieved from the GSM System information.

10.1.10.2
Location Area Identification 

The most recent Location Area Identification shall be included, if available in the MS and if “Coverage Indication” is included. Following cases are identified:

a) Normal service or limited service over GERAN 
In this case the LAI received in the GSM System Information is included.

b) MS has not found GSM coverage
In this case the LAI is taken from the SIM, if available.


10.1.10.3
Routing Area Code

The Routing Area Code (RAC) shall be included, if available in the MS and if “Coverage Indication” is included. Following cases are identified:

a) Normal service over GERAN with GPRS support
In this case the RAC received in the GSM System Information is included.

b) MS has not found GSM coverage
In this case the RAC is taken from the SIM, if available.
c) Normal service over GERAN without GPRS support or limited service
The RAC is not included.
	Next modified sub-clause


10.1.14a
GA-RC CELL BROADCAST INFO

The GANC sends this message to the MS.

Direction: GANC to MS

Table 10.1.14.1: GA-RC CELL BROADCAST INFO message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length
	Value
	Notes

	
	Length
Indicator
	Length
Indicator
11.1.1.1
	M
	V
	2
	
	

	
	GAN 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-RC CELL BROADCAST INFO Message Type
	Message Type
11.1.1.4
	M
	V
	1
	
	

	

	Broadcast Container
	Broadcast container
11.2.x
	M
	LV
	n-m
	
	


	Next modified sub-clause


11.1.1.4
Message Type Octet

The message type octet is the fourth octet in the GA message header. The bit 8 of Message Type field is the most significant bit and bit 1 is the least significant bit.

Following message types are defined for GA:

Table 11.1.4.1: Message types for Unlicensed Radio Resources management

	Message name
	Message Type value (decimal)
	Message Type value (hex)

	 GA-RC DISCOVERY REQUEST
	1
	H’01

	 GA-RC DISCOVERY ACCEPT 
	2
	H’02

	 GA-RC DISCOVERY REJECT
	3
	H’03

	 GA-RC REGISTER REQUEST
	16
	H’10

	 GA-RC REGISTER ACCEPT
	17
	H’11

	 GA-RC REGISTER REDIRECT
	18
	H’12

	 GA-RC REGISTER REJECT
	19
	H’13

	 GA-RC DEREGISTER
	20
	H’14

	 GA-RC REGISTER UPDATE UPLINK
	21
	H’15

	 GA-RC REGISTER UPDATE DOWNLINK
	22
	H’16

	GA-RC CELL BROADCAST INFO
	23
	H’17

	 GA-CSR CIPHERING MODE COMMAND
	32
	H’20

	 GA-CSR CIPHERING MODE COMPLETE
	33
	H’21

	…
	…
	…


	Next modified sub-clause


11.2
IE Type and Identifiers

Table 11.2.1: IE type and identifiers for Unlicensed Radio Resources management

	IE
	Identifier
	Reference

	…
	…
	…

	Required GAN Services
	n
	11.x.x

	Broadcast Container
	n
	11.x.x


	Next modified sub-clause


11.x.x
Required GAN Services

The purpose of the Required GAN Services information element is to indicate to the GANC that the mobile station requires a GAN specific service and which of the GAN services the mobile station requires.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Required GAN Services IEI
	octet 1

	Length of Required GAN Services contents
	octet 2

	Spare
	CBS
	octet 3-n


Figure 11.x.x.1: Required GAN Services information element

Table 11.x.x.1: Required GAN Services information element

	CBS Cell Broadcast Service (octet 1)

Bit

1

0
CBS is not required by the mobile station 

1
CBS is required by the mobile station.




	Next modified sub-clause


11.x.x
Broadcast Container

The Broadcast Container information element is used by the network to encapsulate Cell Broadcast information being passed to a mobile station. 
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Broadcast Container IEI
	octet 1

	
ext
	
Length of Broadcast Container value contents
	octet 2, 2a

	Number of CBS Frames
	
octet 3

	CBS Frames 1
	
octet 4-91 


	
	

	CBS Frames n
	octet m-(m+87)


Figure 11.x.x.1: Broadcast Container information element

The "Number of Broadcast Containers" (octet 3) contains the number of CBS Frames in the list. Bit 8 of octet 3 is the most significant bit and bit 1 of octet 3 the least significant bit.
Coding of CBS Frame is the following:

	8
	7
	6
	5
	4
	3
	2
	1
	

	Page from a CBS Message MSB
	octet x
...
octet x+87

	

	

	Page from a CBS Message LSB

	



Figure 11.x.x.2: CBS Frame part of Broadcast Container information element
The coding of the page of the CBS message is defined in sub-clause 9.4.1 in TS 23.041.
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