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Add the following Appendix:

Appendix X: TLV based Information Query and Response Examples 

We use the following examples to illustrate how neighboring network information is represented and retrieved. 

[Editorial Note: the values of the IEs used in the following examples are fictitious now but will be replaced with the actual format and more realistic values when they are finalized in the spec.]

We assume the querier is at location {x, y}, and we assume that at this location there are three neighboring networks – a UMTS network owned by “red-mobile”, a 802.16 network also owned by “red-mobile”, and another 802.16  network owned by “blue-mobile” – with the following attributes, respectively: 

1. a UMTS network:

· Network Type: “umts” (Use Radius code…)

· Operator_ID: “red-mobile”

· Roaming_Partners: “red-partner1, red-partner2”

· Cost: 5 ($9.99 day pass, $39.99 monthly pass)
· Network_Security: “strong-cipher” (may need to have Cipher Suites and Authentication Mechanisms listed separately here…)
· QoS: “class1/class2/class3”

· PoA #1:

· MAC_address: mac_addr1
· Location: coord_1 (Latitude, Longitude…)
· Data_rate: 50Kbps
· MAC_type: “CSMA-CA”

· Channel_range: 8
· Subnet_info: “IPv4-192.35.0.0”

· Capabilities: 0x4A
· PoA #2:

· MAC address: mac_addr2
· Location: coord_2
· Data_rate: 50
· MAC_type: unknown
· Channel_range: 6
· Subnet_info: “IPv4-192.31.0.0”

· Capabilities: 0x4C
2. a 802.16 (WiMAX) network:

· Network Type: “802.16”

· Operator_ID: “red-mobile”

· Roaming_Partners: “none”

· Cost: 3
· Network_Security: “strong-cipher”
· QoS: “class1”

· PoA #1:

· MAC address: mac_addr3
· Location: coord_3
· Data_rate: 80
· MAC_type: 802.16

· Channel_range: 7
· Subnet_info: “IPv4-192.201.0.0”

· Capabilities: 0xB7
3. a 802.16 (WiMax) network:

· Network Type: “802.16”

· Operator_ID: “blue-mobile”

· Roaming_Partners: “blue-partner1”

· Cost: 3
· Network_Security: “open”
· QoS: “class1/class2”

· PoA #1:

· MAC address: mac_addr4
· Location: coord_4
· Data_rate: 95
· MAC_type: 802.16

· Channel_range: 7
· Subnet_info: “IPv6-2002:522d:94d1::/48”

· Capabilities: 0xB1
Example Query 1: IS client asking for all neighboring network information without providing a querier location

a) The client sends an Information Request to the information server, with MIIS_TLV_QUERY TLV set to:

	Type=MIIS_TLV_QUERY
	Length= 0


b) The information server sends back an Information Response, carrying a TYPE_CONAINER_LIST_OF_NETWORKS as the only Returned IE that contains information of all the three neighboring networks at location {x, y}:

	Type=MIIS_TLV_RESPONSE
	Length= actual size

	Type=

TYPE_CONTAINER_LIST_OF_NETWORKS
	Length= actual size

	Type=TYPE_CONTAINER_NETWORK
	Length=  actual size

	Network Type IE = “umts”

	Operator Identifier IE = “red-mobile” 

	Roaming Partners IE = “red-partner1, red-partner2” 

	Cost IE = 5

	Network Security IE = “strong-cipher”

	QoS IE = “class1/class2/class3”

	Type=TYPE_CONTAINER_POA
	Length= Variable

	PoA Location IE = coord_1 

	PoA Data Rate IE = 50

	PoA MAC Type IE = NULL

	PoA Channel Range IE = 8

	PoA Subnet Information IE = “IPv4-192.35.0.0”

	PoA Capabilities IE = 0x4A

	PoA PHY Type IE = n/a

	PoA Address IE = mac_addr1

	Type=TYPE_CONTAINER_POA
	Length= Variable

	PoA Location IE = coord_2

	PoA Data Rate IE = 50

	PoA MAC Type IE = NULL

	PoA Channel Range IE = 6

	PoA Subnet Information IE = “IPv4-192.31.0.0”

	PoA Capabilities IE = 0x4C

	PoA PHY Type IE = n/a

	PoA Address IE = mac_addr2

	Type= TYPE_CONTAINER_NETWORK
	Length= Variable

	Network Type IE = “802.16”

	Operator Identifier IE = “red-mobile”

	Roaming Partners IE = “none”

	Cost IE = 3

	Network Security IE = “strong-cipher”

	QoS IE = “class1”

	Type= TYPE_CONTAINER_POA
	Length= Variable

	PoA Location IE = coord_3

	PoA Data Rate IE = 80

	PoA MAC Type IE = 802.16

	PoA Channel Range IE = 7

	PoA Subnet Information IE = “IPv4-192.201.0.0”

	PoA Capabilities IE = 0xB7

	PoA PHY Type IE = n/a

	PoA Address IE = mac_addr3

	Type= TYPE_CONTAINER_NETWORK
	Length= Variable

	Network Type IE = “802.16”

	Operator Identifier IE = “blue-mobile”

	Roaming Partners IE = “blue-partner1”

	Cost IE = 3

	Network Security IE = “open”

	QoS IE = “class1/class2”

	Type= TYPE_CONTAINER_POA
	Length= Variable

	PoA Location IE = coord_4

	PoA Data Rate IE = 95

	PoA MAC Type IE = 802.16

	PoA Channel Range IE = 7

	PoA Subnet Information IE = “IPv6-2002:522d:94d1::/48”

	PoA Capabilities IE = 0xB1

	PoA PHY Type IE = n/a

	PoA Address IE = mac_addr4


Example Query 2: IS client asking for only UMTS neighboring network information, providing querier location 
a) The client sends an Information Request to the information server, with MIIS_TLV_QUERY TLV set to:

	Type=MIIS_TLV_QUERY
	Length= actual size

	Querier Location TLV = {x, y}

	Type=MIIS_TLV_EXCLUSION_CONDITIONS
	Length= actual size

	Type=MIIS_TLV_IE_CONDITION
	Length= actual size

	IE_type_to_compare = TYPE_IE_NETWOR_TYPE

	Operator = 1 (i.e., unequal to)

	Compare_to_value = “umts”


b) The information server sends back an Information Response, carrying a TYPE _CONTAINER_LIST_OF_NETWORKS Container that contains information of only the UMTS network:
	Type=MIIS_TLV_RESPONSE
	Length= Variable

	Type=

TYPE_CONTAINER_LIST_OF_NETWORKS
	Length= Variable

	Type=TYPE _CONTAINER_NETWORK
	Length= Variable

	Network Type IE = “umts”

	Operator Identifier IE = “red-mobile”

	Roaming Partners IE = “red-partner1, red-partner2”

	Cost IE = 5

	Network Security IE = “strong-cipher”

	QoS IE = “class1/class2/class3”

	Type=TYPE _CONTAINER_POA
	Length= Variable

	PoA Location IE = coord_1

	PoA Data Rate IE = 50

	PoA MAC Type IE = NULL

	PoA Channel Range IE = 8

	PoA Subnet Information IE = “IPv4-192.35.0.0”

	PoA Capabilities IE = 0x4A

	PoA PHY Type IE = n/a

	PoA Address IE = mac_addr1

	Type=TYPE _CONTAINER_POA
	Length= Variable

	PoA Location IE = coord_2

	PoA Data Rate IE = 50

	PoA MAC Type IE = NULL

	PoA Channel Range IE = 6

	PoA Subnet Information IE = “IPv4-192.31.0.0”

	PoA Capabilities IE = 0x4C

	PoA PHY Type IE = n/a

	PoA Address IE = mac_addr2


Example Query 3: IS client asking for only UMTS neighboring network information and only wanting the return of “General Network” information.

a) The client sends an Information Request to the information server, with MIIS_TLV_QUERY TLV set to:

	Type=MIIS_TLV_QUERY
	Length= actual size

	Querier Location TLV = {x, y}

	Type=MIIS_TLV_EXCLUSION_CONDITIONS
	Length= actual size

	Type=MIIS_TLV_IE_CONDITION
	Length= actual size

	IE_type_to_compare = TYPE_IE_NETWOR_TYPE

	Operator = 1 (i.e., unequal to)

	Compare_to_value = “umts”

	Type=MIIS_TLV_REPORT_TEMPLATE
	Length= 28

	TYPE_CONTAINER_NETWORK [4 octets]

	   TYPE_IE_Network_Type [4 octets] 

	   TYPE_IE_Operator_Identifier [4 octets] 

	   TYPE_IE_Roaming_Partners [4 octets] 

	   TYPE_IE_Cost [4 octets] 

	   TYPE_IE_Network_Security [4 octets] 

	   TYPE_IE_QoS [4 octets] 


b) The information server sends back an Information Response, carrying a list of Network Containers that contains information of only the UMTS network:
	Type=MIIS_TLV_RESPONSE
	Length= actual size

	Type=TYPE_CONTAINER_NETWORK
	Length= actual size

	Network Type IE = “umts”

	Operator Identifier IE = “red-mobile”

	Roaming Partners IE = “red-partner1, red-partner2”

	Cost IE = 5

	Network Security IE = “strong-cipher”

	QoS IE = “class1/class2/class3”


As an alternative to using Reporting Template, the same can be achieved by using an Exclusion Condition to exclude the PoAs from the response.

Example Query 4: IS client asking for PoA information owned by operator “blue-mobile”, providing querier location

a) The client sends an Information Request to the information server, with MIIS_TLV_QUERY TLV set to:

	Type=MIIS_TLV_QUERY
	Length= actual size

	Querier Location TLV = {x, y}

	Type=MIIS_TLV_EXCLUSION_CONDITIONS
	Length= actual size

	Type=MIIS_TLV_IE_CONDITION
	Length= actual size

	IE_type_to_compare = TYPE_IE_OPERATOR_IDENTIFIER

	Operator = 1 (i.e., unequal to)

	Compare_to_value = “blue-mobile”

	Type=MIIS_TLV_REPORT_TEMPLATE 
	Length= 4

	   TYPE_ Container _PoA [4 octets] 


b) The information server sends back an Information Response, carrying all  TYPE_CONTAINER_POAs owned by operator “blue-mobile” as the Returned IEs. In this case, there is only one TYPE_CONTAINER_POA owned by “blue-mobile” in the neighborhood of location {x, y}:

	Type=MIIS_TLV_RESPONSE
	Length= actual size

	Type= TYPE_CONTAINER_POA
	Length= actual size

	Include Network Type and Operator Identifier before PoA information.

PoA Location IE = coord_4

	PoA Data Rate IE = 95

	PoA MAC Type IE = 802.16

	PoA Channel Range IE = 7

	PoA Subnet Information IE = “IPv6-2002:522d:94d1::/48”

	PoA Capabilities IE = 0xB1

	PoA PHY Type IE = n/a

	PoA Address IE = mac_addr4


Example Query 5: IS client asking for only subnet information of PoAs of operator “red-mobile”, without providing querier location

a) The client sends an Information Request to the information server, with MIIS_TLV_QUERY TLV set to:

	Type=MIIS_TLV_QUERY
	Length= actual size

	Type=MIIS_TLV_EXCLUSION_CONDITIONS
	Length= actual size

	Type=MIIS_TLV_IE_CONDITION
	Length= actual size

	IE_type_to_compare = TYPE_IE_OPERATOR_IDENTIFIER

	Operator = 1 (i.e., unequal to)

	Compare_to_value = “red-mobile”

	Type=MIIS_TLV_REPORT_TEMPLATE 
	Length= 4

	      TYPE_IE_PoA_Subnet_Information [4 octets]


b) The information server sends back an Information Response, carrying the  TYPE_IE_SUBNET_INFORMATIONs of all PoAs owned by operator “red-mobile” as the Returned IEs. In this case, there are three TYPE_IE_SUBNET_INFORMATIONs that qualify:

	Type=MIIS_TLV_RESPONSE
	Length= actual size

	SUBNET_INFORMATION IE = “IPv4-192.35.0.0”

	SUBNET_INFORMATION IE = “IPv4-192.31.0.0”

	SUBNET_INFORMATION IE = “IPv4-192.201.0.0”


Note, though not shown here, each SUBNET_INFORMATION IE itself is a TLV. Also note, there is no contextual information returned since the query specifically asked for only returning a component IE type.
Example Query 6: IS client asking for PoAs, excluding those with DATA_RATE less than 75, providing querier location

a) The client sends an Information Request to the information server, with MIIS_TLV_QUERY TLV set to:

	Type=MIIS_TLV_QUERY
	Length=  actual size

	Querier Location TLV = {x, y}

	Type=MIIS_TLV_EXCLUSION_CONDITIONS
	Length=  actual size

	Type=MIIS_TLV_IE_CONDITION
	Length=  actual size

	IE_type_to_compare = TYPE_IE_POA_DATA_RATE

	Operator = 3 (i.e., less than)

	Compare_to_value = “75”

	Type=MIIS_TLV_REPORT_TEMPLATE 
	Length= 4

	   TYPE_ Container _PoA [4 octets] 


b) The information server sends back an Information Response, carrying  TYPE_IE_POAs that containing the two PoAs with DATA RATE larger or equal to 75 in the neighborhood of location {x, y}:

	Type=MIIS_TLV_RESPONSE
	Length=  actual size

	Type= TYPE_CONTAINER_POA
	Length=  actual size

	Include Network Type and Operator Identifier here;

PoA Location IE = coord_3 (show these as TLVs)

	PoA Data Rate IE = 80

	PoA MAC Type IE = 802.16

	PoA Channel Range IE = 7

	PoA Subnet Information IE = “IPv4-192.201.0.0”

	PoA Capabilities IE = 0xB7

	PoA PHY Type IE = n/a

	PoA Address IE = mac_addr3

	Type= TYPE_CONTAINER_POA
	Length=  actual size

	Include Network Type and Operator identifier here:

PoA Location IE = coord_4

	PoA Data Rate IE = 95

	PoA MAC Type IE = 802.16

	PoA Channel Range IE = 7

	PoA Subnet Information IE = “IPv6-2002:522d:94d1::/48”

	PoA Capabilities IE = 0xB1

	PoA PHY Type IE = n/a

	PoA Address IE = mac_addr4
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