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Introduction

The TR 24.801 [1] currently contains placeholder sub-clauses for messages and IE coding used for the EPS protocols. This is done in the same way as TS 24.008 [2] does.
In order to progress with message definition work, it is indeed necessary to provide the minimum information regarding the general message format and IE coding. 
This contribution proposes to introduce to TR 24.801 [1] descriptions of the general message format and IE coding, which correspond to the sub-clauses 6.5 and 6.6 respectively.
Discussion
At present, the basic message structure and IE coding rules for the layer 3 protocols is described in TS 24.007 [3] and other specifications refer to TS 24.007 [3] when necessary. 

But, CT1 specifications when describing protocols (such the case of TS 24.008 [2] and others) specify the needed information for the general message format and IE coding, and refer to TS 24.007 [3] when necessary. In a very similar way, TR 24.801 [1] should do the same in order to progress the message description work of the, for example, EPS Mobility Management (EMM) protocol.
When considering the case of defining a general message format for EMM messages, one can think that the use of the TS 24.008 [2] general message format for GPRS messages is also applicable to EMM messages. In this way, just a protocol discriminator, skip indicator and a message type are always needed. For the case of EPS Session Management (ESM) messages, the same conclusion may be drawn by looking to the GPRS Session management (SM) messages, and therefore a transaction identifier in place of the skip indicator would be always needed.
However, TS 24.008 [2] makes use of the Transaction Identifier (TI) and also the NSAPI for the session management procedures. In principle, the TI for the addressing of messages and the NSAPI for the identification on the user-plane, but both identifiers are allocated for the whole life of a particular PDP context and contain in almost all SM messages. Then, the use of TI and NSAPI seems redundant in most cases. 

For the ESM messages the EPS bearer identity, which corresponds to the NSAPI for PDP context, might be enough, rather than the use of also the TI in the messages. Anyhow, in order to do so, the EPS bearer identity should be included in all necessary messages, which is not the case yet. Therefore, it is proposed the following general message format where the TI is for further study:
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General message organization example

Note that the protocol discriminator is half an octet. This is because as defined in TS 24.007 [4] the current protocol discriminator encoding has two spare values in place that may be used without needing to use the extension mechanism defined. The existing protocol discriminator values are shown in the table below:
Protocol discriminator values

	bits
4 3 2 1

	
0 0 0 0
	group call control

	
0 0 0 1
	broadcast call control

	
0 0 1 0
	Reserved: was allocated in earlier phases of the protocol

	
0 0 1 1
	call control; call related SS messages

	
0 1 0 0
	GPRS Transparent Transport Protocol (GTTP)

	
0 1 0 1
	mobility management messages

	
0 1 1 0
	radio resources management messages

	
1 0 0 0
	GPRS mobility management messages

	
1 0 0 1
	SMS messages

	
1 0 1 0
	GPRS session management messages

	
1 0 1 1
	non call related SS messages

	
1 1 0 0
	Location services

	
1 1 1 0
	reserved for extension of the PD to one octet length 

	
1 1 1 1
	reserved for tests procedures described in [5a] 3GPP TS 44.014 and [17a] 3GPP TS 34.109.


With regard to information elements definitions, it is proposed to be able to reuse existing ones, when possible. Note that 3GPP specifications already make use of information element descriptions stated in other specifications; e.g. TS 44.018 [5], TS 44.118 [6]. A common information element is the term used when an existing information element definition is common for at least two protocols. 

Proposal

It is proposed to update the 3GPP TR 24.801 [1] with the proposed text below.
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6.5
Message functional definitions and contents

6.5.1
Overview
This clause defines the structure of the messages of the Layer 3 (L3) protocols defined in this technical report (i.e. 3GPP TR 24.801). These are standard L3 messages as defined in 3GPP TS 24.007 [x].

Each definition given in the present clause includes:

a)
a brief description of the message direction and use, including whether the message has:

1.
Local significance, i.e. relevant only on the originating or terminating access;

2.
Access significance, i.e. relevant in the originating and terminating access, but not in the network;

3.
Dual significance, i.e. relevant in either the originating or terminating access and in the network; or

4.
Global significance, i.e. relevant in the originating and terminating access and in the network.

b)
a table listing the Information Elements (IE) known in the message and their order of their appearance in the message. All IEs that may be repeated are explicitly indicated (The V and LV formatted IEs, which compose the imperative part of the message, occur before the T, TV, and TLV formatted IEs which compose the non-imperative part of the message, see 3GPP TS 24.007[x]). In a (maximal) sequence of consecutive IEs with half octet length, the first IE with half octet length occupies bits 1 to 4 of octet N, the second IE bits 5 to 8 of octet N, the third IE bits 1 to 4 of octet N+1 etc. Such a sequence always has an even number of elements. 


For each information element the table indicates:

1.
The Information Element Identifier (IEI), in hexadecimal notation, if the IE has format T, TV, or TLV. Usually, there is a default IEI for an information element type; default IEIs of different IE types of the same protocol are different. If the IEI has half octet length, it is specified by a notation representing the IEI as a hexadecimal digit followed by a "-" (example: B-).

NOTE:
The same IEI may be used for different information element types in different messages of the same protocol..

2.
The name of the information element (which may give an idea of the semantics of the element). The name of the followed by "IE" or "information element" is used in this technical report as reference to the information element within a message.

3.
The name of the type of the information element (which indicates the coding of the value part of the IE), and generally, the referenced subclause of clause 6.6 of 3GPP TR 24.801 describing the value part of the information element.

4.
The presence requirement indication (M, C, or O) for the IE as defined in 3GPP TS 24.007 [x].

5.
The format of the information element (T, V, TV, LV, TLV) as defined in 3GPP TS 24.007 [x].

6.
The length of the information element (or permissible range of lengths), in octets, in the message, where "?" means that the maximum length of the IE is only constrained by link layer protocol. This indication is non-normative.

c)
subclauses specifying, where appropriate, conditions for IEs with presence requirement C or O in the relevant message which together with other conditions specified in 3GPP TR 24.801 define when the information elements shall be included or not, what non-presence of such IEs means, and - for IEs with presence requirement C - the static conditions for presence and/or non-presence of the IEs (see  3GPP TS 24.007 [x]).

6.5.2
EPS Mobility Management (EMM) messages
6.5.3
EPS Session Management (ESM) messages
6.6
General message format and information elements coding

6.6.1
Overview

Within the protocols defined in 3GPP TS 24.801, every message is a standard L3 message as defined in 3GPP TS 24.007 [x]. This means that the message consists of the following parts:

a)
protocol discriminator;

b)

message type;

c)
other information elements, as required.

Editor's note: It is for further study whether the transaction identifier is necessary for the addressing of EPS Session Management (ESM) messages. 

This organization is illustrated in the example shown in figure 6.6.1/3GPP TS 24.801.
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Figure 6.6.1/3GPP TS 24.801 General message organization example

Unless specified otherwise in the message descriptions of clause 6.6, a particular information element shall not be present more than once in a given message.

The term "default" implies that the value defined shall be used in the absence of any assignment, or that this value allows negotiation of alternative values in between the two peer entities.

When a field extends over more than one octet, the order of bit values progressively decreases as the octet number increases. The least significant bit of the field is represented by the lowest numbered bit of the highest numbered octet of the field.

6.6.2
Protocol Discriminator

The Protocol Discriminator (PD) and its use are defined in 3GPP TS 24.007 [x]. 

6.6.3
Skip indicator

Bits 5 to 8 of the first octet of every EPS Mobility Management (EMM) message contains the skip indicator. A message received with skip indicator different from 0000 shall be ignored. A message received with skip indicator encoded as 0000 shall not be ignored (unless it is ignored for other reasons). A protocol entity sending EMM message shall encode the skip indicator as 0000.

6.6.4
Message Type

The message type IE and its use are defined in 3GPP TS 24.007 [x]. Tables 6.6.4/3GPP TR 24.801, define the value part of the message type IE used in the EMM protocol.

Table 6.6.4/3GPP TS 24.801: Message types for EPS mobility management

	Bits
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	0
	2
	-
	-
	-
	-
	-
	-
	
	Mobility management messages

	
	
	
	
	
	
	
	
	
	

	0
	2
	0
	0
	0
	0
	0
	1
	
	Attach request   

	0
	2
	0
	0
	0
	0
	1
	0
	
	Attach accept 

	0
	2
	0
	0
	0
	0
	1
	1
	
	Attach complete

	0
	2
	0
	0
	0
	1
	0
	0
	
	Attach reject   

	0
	2
	0
	0
	0
	1
	0
	1
	
	Detach request   

	0
	2
	0
	0
	0
	1
	1
	0
	
	Detach accept                     

	
	
	
	
	
	
	
	
	
	

	0
	2
	0
	0
	1
	0
	0
	0
	
	Tracking area update request

	0
	2
	0
	0
	1
	0
	0
	1
	
	Tracking area update accept

	0
	2
	0
	0
	1
	0
	1
	0
	
	Tracking area update complete

	0
	2
	0
	0
	1
	0
	1
	1
	
	Tracking area update reject                                                        

	
	
	
	
	
	
	
	
	
	

	0
	2
	0
	0
	1
	1
	0
	0
	
	Service Request

	0
	2
	0
	0
	1
	1
	0
	1
	
	Service Accept

	0
	2
	0
	0
	1
	1
	1
	0
	
	Service Reject 

	
	
	
	
	
	
	
	
	
	

	0
	2
	0
	1
	0
	0
	0
	0
	
	GUTI reallocation command  

	0
	2
	0
	1
	0
	0
	0
	1
	
	GUTI reallocation complete  

	0
	2
	0
	1
	0
	1
	0
	1
	
	Identity request                

	0
	2
	0
	1
	0
	1
	1
	0
	
	Identity response                                                                  

	0
	2
	1
	0
	0
	0
	0
	0
	
	GMM status                       

	
	
	
	
	
	
	
	
	
	


6.6.5
Other information elements

6.6.5.1
General

The different formats (V, LV, T, TV, TLV) and the four categories of information elements (type 1, 2, 3, and 4) are defined in 3GPP TS 24.007 [x].

The first octet of an information element in the non-imperative part contains the IEI of the information element. If this octet does not correspond to an IEI known in the message, the receiver shall determine whether this IE is of type 1 or 2 (i.e. it is an information element of one octet length) or an IE of type 4 (i.e. that the next octet is the length indicator indicating the length of the remaining of the information element) (see 3GPP TS 24.007 [x]).

This allows the receiver to jump over unknown information elements and to analyse any following information elements.

The information element definitions which are common for at least two protocols are described in the appropriate specification and indicated in this document by a subclause and specification reference, e.g., see 10.5.6.3 in 3GPP TS 24.008 [4].

NOTE:
Different information elements may have the same default information element identifier if they belong to different protocols.
6.6.5.2
Common information elements

6.6.5.2.1
General

The definitions of the common information elements identified below are specified in the corresponding subclause and specification.
End Change



