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1 Introduction

Within the IEEE 802.21 MIH standard [1], it is possible for a terminal to get network related information prior to establishing a connection for user data exchange.  This is enabled over Media Independent Information Service (MIIS).

Presently, the MIH information request primitive is defined in draft .21 standard as follows:

MIH_Get_Information.request ( InfoQueryType, InfoQueryParameters )

Query Type: controls the syntax of request (syntax e.g. TLV, XML)
Query Parameters: indicates the type of information the client interested in

It is assumed that the MIIS information providing server in the network is not just beyond the client’s point of attachment but deep in the network. It is also assumed that one MIIS server provides information for different networks at different locations. A simple scenario is depicted in Figure 1‑1. 
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Figure 1‑1:   Considered general model.

Problem with the present defined TLV format within draft standard are as follows [2]:
· If a request is received by IS server, it doesn’t know where the requested client/UE/STN/MN is presently located and thus can’t provide exact location based information

· it is difficult to extract the location information just from IP or MAC
	The aim of this discussion is to figure out an optimised solution to embed additional parameters such as the location information within a TLV based information request and to enhance the .21 draft standard.


[Xiaoyu]: An example scenario to illustrate the use cases of MIIS Query/Response.
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EXAMPLE SCENARIO

Three Networks

Two Operators

Three Costs

Four POAs

POA1: NW1, OP1, RM2, COST1, ADDR1, LOC1, IPv4.. 

IE List of Neighbor Networks: NW2, NW3,

IE List of Neighbor Operators: OP2

IE Cost of Neighbors: Cost-2, Cost-3

IE Location of Neighbors: Location-3, Location-4

...

POA2: …; IEs of POA2: …;

POA3: …; IEs of POA3: …;

POA4: …; IEs of POA4: …;


An example scenario is shown in above figure. In this geographical area, 

· Two operator own three networks: OP-1 having NW-1 and NW-2; OP-2 having NW3

· Three networks have different billing methods: NW-1 with Cost-1; NW-2 with Cost -2; NW-3 with Cost-3

· Four POAs are shown. POA1 has two heterogeneous neighbors: POA 3 and POA4. POA2 has one heterogeneous  neighbor: POA 4

· One MIIS Server is deployed in depth into the Operator 1’s networks keeping the key information of MIIS IE and the neighboring relationship.

Before handover, a mobile node uses Query/Response procedure to get the heterogeneous network information. In this particular example, the MN communicates with the MIIS Server via the currently connected POA1.  
In order to retrieve the information from MIIS Server, three types of information should be provided to the MIIS Server:
1. A Unique ID to identify the current POA:

MIIS Server is not deployed in the current POA; In other words, MIIS Server may keep information for many POAs. In this example, MIIS Server keeps information relating to 4 POAs. MIIS Server has to know whose information should be returned to the requesting MN.

The Unique ID for the current POA could be IP/MAC address, or any other IDs.
2. Information Type requested by the MN

MIIS Server has to know what information should be returned to the requesting MN. For example, neighboring network type, or neighboring network cost.
3. Information Filter
For each information type, there might be many information blocks returned, but only a few of them make sense to the MN. If the MN provides the filtering information to the MIIS server, these unnecessary information would not be returned, thus the network load is reduced. 
Among these three types of information submitted to MIIS Server, two of them should be included in the MIIS Query initiated by MN: Information Type and Information Filter. The unique ID of POA is sent from POA to MIIS Server. This problem could be solved by MIIS transport mechanisms.  
The following are use cases of the Query/Response and Information Filter. The filtering information may be general information, access network information or POA specific information.
USE CASE 1: One IE requested; Information Filter (one or more) included;
1-1 General Information
Description: MN wants to know the operators of its neighbors, but it only has the interface cards of NW1 and NW2.  

Query: {InfoType == List_of_Operators; InfoFilter == NW2} 

Retrieved Info: OP-1
Note: Without the info filter, the returned info would be OP-1 and OP-2. Since OP-2 only provides NW3 services, it is not useful for the MN. 

1-2 Access Network Information
Description: MN wants to know the cost of its neighbors of NW2, but it only subscribes to OP-1 and is not allowed to roam to OP-2.
Query: {InfoType == Cost; InfoFilter ==OP-1 & NW2}

Retrieved Info: Cost-2
Note: Without the info filter, the returned info would be neighboring Cost-2 and Cost -3. Cost-3 is not useful for MN since it can not access to OP-2.
1-3 POA Specific Information

Description: MN wants to know the cost of its neighboring networks of the particular location of POA1.

Query: {InfoType == Cost; InfoFilter == LOC1}

Retrieved Info: Cost-2, Cost 3

USE CASE 2: Multiple IE requested; Information Filter (one or more) included;

2-1 Similar to above use cases, just one example shown:
Description: MN wants to know the operator IDs and Cost of its neighbors pertaining to the location of POA1.   

Query: {InfoType == Operators & Cost ; InfoFilter == LOC1} 

Retrieved Info: {OP-1, Cost-2} && {OP-2, Cost-3}
USE CASE 3: Optimized Query
1. First query get the rough information: e.g., operator ID, neighboring network types, etc.

2. Use the result of previous query as the filter for subsequent Queries. The unnecessary information is filtered out to reduce the signaling load over the networks. 
Solution:

The RDF-SCHEMA has good mechanisms to present Filter Information. The problem is where and how to encapsulate the Filter Information for TLV type query. The potential alternatives are:

1. Embedded Parameters, i.e., TLV after TLV or nested.
2. Set Filter Info in the Query Primitive 
The details of these alternatives are explained in the next section.
[Kalyan]

My opinion: it is better not to go for nested TLV’s as first option. Only if we feel that we can’t solve over problem, it would be better to discuss.

2 Proposals: 
2.1 TLV after TLV in Information Request Primitives
The present draft standard allows sending a list TLVs within a request. Thus, one way is to send location based information TLV within the request. In Figure 2‑1 an example is given where a client would like to acquire a list of networks in the vicinity from the PoA. With this TLV  the PoA location is also included.
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Figure 2‑1:   Example Information Request from Client to Server.
After the information is received by the MIIS server, it parses the TLV list and uses the PoA location information as a sort of filter to retrieve the correct network list within the client’s vicinity and sends the response back.
[Xiaoyu]
My understanding of this proposal is that it is one of the examples in 6.3.6 to show Location Information as the filter to retrieve the MIIS IEs and follow the structure defined in D1.0. This is definitely a meaningful use case.
Discussion points of the TLV after TLV (or nested TLV):

1. For USE CASE 1 in Section 1, TLV after TLV (or nested TLV) works fine. This has been shown in the proposed Figure 2-1, and the draft section 6.3.6 and 6.3.7
2. For USE CASE 2 in Section 2, the MN queries multiple IEs at one time, the TLV after TLV would be: 
(1)
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or For each ‘additional parameters’ in TLV query type?  In previous case, how to distinguish the requested TLV and the filtering TLV?
(2)
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[Kalyan]

Question: Can the location information embedded in the (1) also solve the purpose of (2)? IMO: it can. At the same time another question is coming to my mind, whether we have to discuss about the granularity of the loc info?
2.2 Alternative: Including a condition field within a query
( Xiaoyu: Could you please elaborate this idea, especially how this “condition“ look like?
The ‘condition’ here may be renamed as ‘InforFilter’ as in the very early draft . 

The motivation here is to distinguish the IEs requested and the InfoFilter. It serves the same purpose as ‘additional parameter’ in the embedded TLV query. The only difference from TLV after TLV is how to represent or organize the filtering information.
An example is:
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Of course, If we do not care the multiple IEs query use cases, this proposal can be ignored. 

[Kalyan]

This is a good start to put the things in order. It is having a similarity with that of (1) as pointed above. Do you mean here to categorise the TYPE_IE_xxx values? That is:
InfoQueryParameters ( {TYPE_IE_LIST_OF_NETWORKS, TYPE_IE_LIST_OF_OPERATORS, …}
InfoQueryFilters ( {TYPE_IE_POA_LOCATION, TYPE_IE_POA_NAME, …}
This may enable the MIIS server to parse properly the TLVs in the query.
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Figure 2‑2:   Information Filter in TLV queries.

2.3 Proposal to Optimise Query Request
[Srini] 

For the sake of efficiency, we could just define one TLV for request query along with other TLV request parameters (e.g. loc). I see two options to define a query request IE:

i) use some sort of bitmap for different query elements. It would look roughly like this: 
Type| Length | query_bitmap

Query_bitmap is fixed 2 or 4 bytes. Assign each bit for each query request. E.g. bit-0 for network-list  and bit-1 for operator-list so on. 

ii) use a list of IE type codes:
Type| Length | query_IE_code_list

Query_IE_code_list is variable bytes. Add code for each query request into the list. E.g. IE code for network-list and IE code for operator-list so on.

[Kalyan]

I feel a list of IEs is better than bit-map as it gives flexibility.

I mean the (ii) can be extended to:

 Type | Length | query for list of TLVs, where

 Type   = TYPE_IE_QUERY_FOR_TLVs (new)

 Length  = Multiple of 4 (4n)

 Query list = TYPE_IE_LIST_OF_NETWORKS, TYPE_IE_LIST_OF_OPERATORS, ...

              (this is only any example)
( The advantage is seen here in flexibility, less complexity in parsing the query and in saving of bandwidth if a request is done for more than 5 IEs at a time. It is also possible that both the possibilities are considered.
3 Amendments/Modifications to the Draft Standard

Information Type

Conflict: The values defined in present table 20 are conflicting with the value range allocated for header TLVs in Table 7, correct it as follows:
Table 7—Information Elements Name Space

	0x00000001 - 0x000000F0
	Reserved for 802.21
	Core 802.21 Header specific IEs

	0x000000F1 - 0x1FFFFFFF 

	Reserved for 802.21
	Core 802.21 specific IEs


Enhance table 20 (similar to table 26):
Table 20—Type values for Common TLV encodings

	Nr.
	Type
	Identifier
	Comments

	1
	TYPE_IE_EVENT_LIST
	0x0000 00FF
	Event list

	2
	TYPE_IE_COMMAND_LIST
	0x0000 00FE
	Command list

	3
	TYPE_IE_TRANSPORT_LIST
	0x0000 00FD
	Transport list

	4
	TYPE_IE_QUERY_LIST
	0x0000 00FC
	IS Query type list

	5
	TYPE_IE_MN_MAC_ADD
	0x0000 00FB
	Mobile node MCA address

	6
	TYPE_IE_POA_MAC_ADD
	0x0000 00FA
	PoA MAC Address

	7
	TYPE_IE_AR_MAC_ADD
	0x0000 00F9
	Access Router MAC address

	8
	TYPE_IE_NETWORK_ID
	0x0000 00F8
	Network identifier

	9
	TYPE_IE_IP_ADD
	0x0000 00F7
	IP Address

	10
	TYPE_IE_TIME_INT
	0x0000 00F6
	Time interval

	11
	TYPE_IE_STATUS
	0x0000 00F5
	Status

	12
	TYPE_IE_QUERY
	0x0000 00F4
	IS Query language in request/response


In Section:
7.4.15.1.2 Semantics of service primitive

InfoQueryType:

— TLV: When this InfoQueryType is specified, the InfoQueryParameters shall be a binary string which encodes Information Element TLVs that carry requests as defined in Section "Information Request and Response". 


Embedded TLVs can be clustered into “query parameter cluster” where the length=0 and “query filter cluster” where length≠0 and value=filter input. A request must contain minimum of one TLV other than TYPE_IE_QUERY TLV. All the TLVs from query parameter cluster are independent of each other. All the TLVs in the query filter cluster are treated as conjunct to give rise to a unique filter option at the information server.
— RDF_DATA: …

— RDF_SCHEMA_URL: …

— RDF_SCHEMA: …

Example of TLVs in the query filter cluster are:


- TYPE_IE_POA_LOCATION


- TYPE_IE_POA_ADDRESS
In Section:
7.4.15.3.1 Example Query for TLV
A STA enters a hotspot and detects a PoA. It would like to get a list of networks and operators within its vicinity. After discovering the MIIS server, it sends an MIHF frame with the following variable payload in TLV format:
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On reception of this TLV query, the MIIS server interprets the request as follows:
- request for list of networks associated with the PoA location and
- request for list of operators associated with the PoA location

An example of the response to this request would be:
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