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1 Introduction

The generic model of service primitives specifies the format of services that are passed from one layer to the other or from one entity to the other. 

The aim of this document is to perform an analysis to justify where and when to use identifiers (IDs) for communication.
In order to have a common understanding, a simple peer model is considered here and is depicted in Figure 1‑1. A peer can be UE/MT/STA or Network entity.
MIH-SAP 
( {}

MIH-LINK-SAP
( {LSAP, MIH_LINK_SAP, CS_SAP, MIH_3GLINK_SAP, MIH_PPP_SAP, 




MIH_LAC_SAP, M_SAP, C_SAP, …}
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Figure 1‑1:   Considered general model.

Assumptions:

· There is only one MIHF per peer (local MIHF). There could be multiple instances for MIH users within the MIHF in local peer.
· Local MIHF can communicate with more than one remote MIHF in parallel
· More than one MIH user can communicate with local MIHF in parallel
· Local MIHF can communicate with more than one lower layer technology in parallel
· There can be more than one lower layer technology of the same kind in parallel

· Primitives are exchanged over the defined SAPs

The IDs for communication considered within this document are categorized into 3 types:

1. IDs for MIH-SAP: used for communication between MIH users and local MIHF (Media independent SAP)
2. IDs for MIH-LINK-SAP: used for communication between local MIHF and lower layer link technologies. Each link technology can have its own set of SAPs (Media dependent SAP)
3. IDs for Logical Connection: used for communication between local and remote MIHFs. Here no specific transport technologies are considered.
As a 1st step only IDs for MIH-SAP and MIH-LINK-SAP are considered. The discussion can be extended to cover the IDs for logical connection in a 2nd step.

2 IDs for Local Primitives
The communication over MIH-SAP and MIH-LINK-SAP is considered here to be achieved over local primitives.
Questions:

· Who will decide whether the info is local or remote? Is it MIH user or MIHF itself?

· Can MIH user address directly the remote MIHF or remote MIH user?

2.1 MIH-SAP Primitive
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Figure 2‑1:   Identifiers for MIH-SAP primitives.
2.2 MIH-LINK-SAP Primitive
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Figure 2‑2:   Identifiers for MIH-LINK-SAP primitives.

3 IDs for Logical Communication
· IDs for communication over logical connection
· This is considered in the 2nd step
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Figure 3‑1:   Identifiers for logical communication.

Questions to be answered:
· Transport protocol dependency

· Decision for transport protocol 
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Figure 3‑2:   Identifiers for logical communication.

3.1 Discussion Result

In general, there is an understanding that we need an identifier for communication between 2 MIHF peers. The purpose of this value is to address and to identify the communication path or session uniquely. 
Address: enables local MIHF to differentiate between communications with different remote MIHFs. Here, it is assumed that MIHF is not aware of the construction, i.e. format in bits and bytes, of the transport protocol.
Identity: That is, to identify between different sessions or communication paths between local MIHF and a remote MIHF.

The different forms of this identifier can be, for example:

· Source / Destination Identifier

· Transaction Identifier

· Session Identifier

· Transport address (MAC or IP Address)

· An Identifier issued by the subscribed network
· It can also be a combination of the above mentioned IDs

Further, it is pointed out that having a globally unique MIHF address ID for this purpose induces a need of a management authority which issues them. At this point, it seems to be difficult to achieve this.
Keeping the above mentioned points in mind, we propose the use of an ID in TLV format. Since the purpose of this ID is to identify the communication before understanding the content of a frame, it is advised to keep this TLV in the variable header part of the MIHF-Frame.

The next figure depicts that general format of the ID.
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Figure 3‑3:   Identifiers for logical communication.

The contents of the MIHF-ID TLV are:

· Type: A type value of 1 octet, could be 1 for source ID and 1 for destination ID (to be defined within dot 21)

· Length: 1 octet field to represent the size of the variable value field. Thus, the unique ID can be from 1 byte to 255 bytes. This should be more than enough.
· Value: variable octets to uniquely identify either the communication partners or the communication itself.
3.2 One proposal for Value filed

The following figure shows a proposal for the representation of the value field, where the 1st byte consists of a bit string and the remaining consists of the ID itself.
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Figure 3‑4:   A proposal for Value field.

The bit assignment (flags) here is to understand as an example and can be varied depending on the development of the proposal.
MAC: ID consists of MAC address (6 bytes)

IPv4:  ID consists of IP address of version 4 (4 bytes)

IPv6:  ID consists of IP address of version 6 (16 bytes)

MIH User ID: ID to identify the MIH user

Session / Transaction ID: ID is a transaction or session identifier

Service Provider issued ID: In case the MIHF is using a service provider issued ID, it can be set over here (eg. IMSI, TMSI).

This also allows combining 2 IDs to form a unique identifier. For example, if MAC address is to be combined with a session ID, then the bit 0 and 5 are set to value ‘1’ and remaining are set to ‘0’. Then the value is interpreted as: the first 6 bytes indicate MAC address and the remaining bytes the session ID.

NOTE: The advantage in combining 2 IDs to form a unique (session or transaction) ID lies in less management of session ID’s as we are not having a server/client model for MIHF.

4 Different IDs

	ID
	Description
	Need in local / remote –communication
	Src. / Dst. / Bidirectional*
	ID Assignment

	MIH-UID
	ID to address the user of the MIHF uniquely. Usually, the user is located above the MIHF. 
	Local communication ( 
MIH-User ↔ MIHF
	Bidirectional
	Can be implementation specific:
- OS issues over APIs
QUESTION: 
- Are we also covering remote issues?
- Are we covering scenarios where MIH-User is not within the same place as the MIHF?


	LINK-ID
	ID to address the link layer technology by the MIHF uniquely. Usually, the link technology is located below the MIHF.
	Local communication (
MIHF ↔ Link Technology
	Bidirectional
	Can be implementation specific:
- OS issues over APIs
QUESTION: 
- Are we covering scenarios where MIHF is not within the same place as the link technology?

	MIHF-ID
	ID to address the MIHF itself uniquely. This is assumed to be independent of the transport addresses
- Figure 4‑1
Needed at least in the initial communication process 
with a remote MIHF
- May be used for “AAA” purpose
	Local & Remote Communication 
MIH-User ↔ MIHF (
MIHF ↔ Link Technology (
MIHF ↔ MIHF (
	Source or Destination
	Different possibilities:
- issued over subscription (IMSI, TIMSI, ..)
- NAI
- issued over user preferences
- implementation specific
Format is not specified in .21.

	Session ID
	ID to address sessions over the logical connection uniquely between two MIHF peers. There can be more than one session between 2 MIHF peers in parallel. Mostly to be interpret as a “Logical Connection ID”.

-  Figure 4‑1
- May not be need in broadcast Admin-Services
- May not be need in some trigger responses
	Remote Communication (
MIHF ↔ MIHF
	Bidirectional
	Is to be generated by the local MIHF on initiating a session with a remote MIHF connection and passed to the remote MIHF.  MIHF-ID can be a part of this ID to give uniqueness.



	Transaction ID
	ID to address a message exchange within a session. There can more than one transaction within a session.
-  Figure 4‑1
- May not be need in broadcast Admin-Services
- May not be need in some trigger responses
	Remote Communication (
MIHF ↔ MIHF
	Bidirectional
	Is to be generated by local MIHF on initiating a message exchange.
Generation of this ID can be implementation specific.

	Transport Addr.
	Transport address used by the transport protocol.
	Remote Communication (
Transp. prot. ↔ Transp. Prot.
	Source or Destination
	Out of scope of .21, handled by the respective transport protocol standardisation body.


(, ( and ( ( Check Figure 1‑1
*) Bidirectional within this context means, there is no need to specify whether it is source or destination, it is a single ID which is understood by both the ends.
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Figure 4‑1:   Use of different IDs over logical communication.

5 Amendments/Modifications to the Draft Standard
(Section 6.3.3 Definition of Information Element Name Space)

Table 7—Information Elements Name Space

	Range
	Description
	Comments

	0x00000001 - 0x1FFFFFFF
	Reserved for 802.21
	Core 802.21 specific IEs

	0x00000001 - 0x000000FF
	Reserved for 802.21
	Core 802.21 Header specific TLVs

	0x00000100 - 0x1FFFFFFF
	Reserved for 802.21
	Core 802.21 specific IEs


(8.3.1.2 MIHF Variable Header)
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Figure 29 — MIHF Header TLV Format

The header type field indicates which type of header identifier is embedded in the value field. The value for this header type shall be taken from the set reserved for this purpose.
(8.3.1.3 MIHF Frame Format)

Below Figure 31:

In order to enable a quick analysis and to coordinate the payload embedded in the MIHF frame, all the header TLVs (as defined by the prefix  TYPE_HDR_TLV_xxx) should be present before the IE specific TLVs (as defined by the prefix  TYPE_IE_xxx or TYPE_REPORT_xxx).

(Section 8.3.1 Identifiers within MIH Protocol) (NEW section
The purpose of the MIHF protocol is to exchange information between two MIH peers by making using of a transport protocol. Content of this information is usually defined within the remote primitives. In order to achieve a successful communication between two peers using MIHF protocol, there is a need to address and to identify the communication path or session uniquely. Following identifiers are used to serve this purpose.

· MIHF ID

· Session ID

· Transaction ID

8.3.1.1 MIHF ID

Media Independent Handover Function identifier (MIHF ID) shall be used to establish an initial connection between two peers after MIHF discovery and before creation of a session. This initial connection can be an initial registration process. Making use of this ID enables the MIHF protocol to be independent of changes in the transport protocol.

This ID can be unique for a peer or for a network and can be assigned to the MIHF over configuration process.
	Type
	Length
	Value



	TYPE_HDR_TLV_MIHF_ID
	Variable
	MIHF ID of the sender from where the MIHF frame is originated. 



8.3.1.2 Session ID

This ID shall be used to identify an active session between 2 MIHF peers uniquely.   This ID shall be created at registration time. More than one session can exist between 2 MIHF peers. 
	Type
	Length
	Value



	TYPE_HDR_TLV_SESSION_ID
	Variable
	 A uniquely generated ID by the initiator 




8.3.1.3 Transaction ID

Transaction ID shall be used to match uniquely the received responses with the requests previously sent by the initiator. More than one transaction can exist within a session. This ID shall be created at the initiator peer. In order to overcome the ambiguity of transaction IDs at the responder, these IDs can be used in conjunction with the session ID.
Since this ID is present in most of the messages exchanged over MIHF frames, this ID is transmitted within the fixed header part of the MIHF frame. 2 Bytes serve this purpose fully.
6 References

[1] 
Draft IEEE Standard for Local and Metropolitan Area Networks: Media Independent Handover Services, IEEE P802.21/D00.04
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