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Abbreviations


For the purposes of the present document, the abbreviations defined in 3GPP TR 21.905 [1a] and the following abbreviations apply:

GMM
GPRS Mobility Management

MNS
Mobile Network Signalling 

N-PDU
Network Protocol Data Unit

SM
Session Management 

UDT
User Data Transfer

CTS
Cordless Telephony System

LCS
Location Services

4.3.2
Abstract service primitives

The abstract service primitives consist of requests, responses, indications and confirmations. The general syntax of a primitive is specified in 3GPP TR 21.905 [1a].

4.3.3
Protocols and peer‑to‑peer communication

By use of the services provided by lower (sub‑)layers, peer entities in a (sub‑)layer in the MS and the network exchange information. Exchange of information between two peer entities is performed according to the corresponding (sub‑)layer protocols. A protocol is a set of rules and formats by which the information (control information and user data) is exchanged between the two peers. The information is exchanged by use of messages which are defined in the protocol. (Therefore, the messages are also called Protocol Data Units, PDUs).

There are several protocols of the RR sublayer, one protocol of the LLC sublayer, three protocols of the MM sublayer, and several protocols of the CM sublayer. For each functional block of the CM sublayer as defined in subclause 4.1 there is one protocol. The CM protocols are specified in the Technical Specifications identified in subclause 4.3.4.

In the model used in this specification, there is:

1) for non-GPRS services:

-
one RR sub-layer entity in the MS and one RR sub-layer entity in the network;

-
one MM sub-layer entity in the MS and one MM sub-layer entity in the network;

-
for each functional block of the CM sublayer as defined in subclause 4.1 which is supported in the MS (in the network), there are, depending on the protocol, one or more entities in the MS (in the network). Two different entities of the same functional block in the MS (in the network) are called parallel entities. The entities of the same functional block in the MS correspond in a one-to-one relation to the entities of the functional block in the network. The corresponding entities are called peer entities;

2) for CTS services (in addition to non-GPRS services):

-
one RR sub-layer entity in the MS and one in the CTS fixed part. These RR sub-layers include one CTS-RR sub-entity on each side;

-
one MM sub-layer entity in the MS and one in the CTS fixed part These MM sub-layers include one CTS-MM sub-entity on each side;

-
for each functional block of the CM sublayer as defined in subclause 4.1 which is supported in the MS (in the fixed part), there are, depending on the protocol, one or more entities in the MS (in the fixed part). Two different entities of the same functional block in the MS (in the fixed part) are called parallel entities. The entities of the same functional block in the MS correspond in a one-to-one relation to the entities of the functional block in the fixed part. The corresponding entities are called peer entities;

3) for GPRS services supporting Class C MSs:

-
one RR sublayer entity (RR) in the MS and one RR sublayer entity in the network;

-
six LLC sublayer entities (QoS1-QoS4, signalling, SMS) in the MS and six LLC sublayer entities in the network;

-
one MM sublayer entity (GMM) in the MS and one MM sublayer entity in the network (GMM);

-
one SM entity in the MS’s CM sublayer and one SM sublayer entity in the network’s CM sublayer;

-
one or more GSMS functional blocks in the CM sublayer if supported;

4) for non-GPRS and GPRS services supporting Class A and Class B MSs:

-
two RR sublayer entities (RR) in the MS and two RR sublayer entities in the network;

-
six LLC sublayer entities  (QoS1-QoS4, signalling, SMS) in the MS and six LLC sublayer entities in the network;

-
two MM sublayer entities (GMM + MM) in the MS and one or two MM sublayer entities in the network (GMM or MM);

-
one SM entity in the MS’s CM sublayer and one SM entity in the network’s CM sublayer;

-
for each functional block of the CM sublayer as defined in subclause 4.1 which is supported in the MS (in the network), there are, depending on the protocol, one or more entities in the MS (in the network). Two different entities of the same functional block in the MS (in the network) are called parallel entities. The entities of the same functional block in the MS correspond in a one-to-one relation to the entities of the functional block in the network. The corresponding entities are called peer entities.

As each sub‑layer entity is specified by one and only one protocol, it is also called a protocol entity or protocol control entity.

For GPRS-services supporting Class A and Class B MSs, the MM entities of the MM-sublayer are able to exchange information by means of GMM PDUs as well as MM PDU’s. This means if a mobile is GPRS attached, non-GPRS mobility management procedures may make use of GRPS mobility management messages.

When two peer protocol entities exchange PDUs, a transaction is said to be established (or: to be active; or: to exist). It depends from the protocol when exactly a protocol entity considers the transaction to be active, normally this is the case:

-
from the moment when it has passed the first suitable message to lower (sub-) layers or received the first suitable message from its peer entity;

-
up to the moment when it has released the transaction.

4.3.4
Contents of layer 3 related Technical Specifications 

-
The Radio Resource (RR) management protocol is defined in 3GPP TS 04.18 [6b]:

-
the Mobility Management (MM) protocol is defined in 3GPP TS 24.008; 

-
the Session Management (SM) protocol is defined in 3GPP TS 24.008;

-
the Call Control (CC) protocol is defined in 3GPP TS 24.008;

-
the Supplementary Services (SS) protocol is defined in 3GPP TS 24.010 [7], 3GPP TS 24.08x and 3GPP TS 24.09x;

-
the Short Message Service (SMS) protocol is defined in 3GPP TS 24.011 [8];

-
the Group Call Control (GCC) protocol is defined in 3GPP TS 04.68 [19];


-
the Logical Link Control (LLC) protocol is defined in 3GPP TS 04.64 [11a];

-
the GPRS Radio Resource (GRR) protocol is defined in 3GPP TS 04.60 [10a] and3GPP TS 24.008 [6];

-
the CTS Radio Resource (CTS-RR) sub-protocol is defined in 3GPP TS 04.56 [10b];

-
the CTS Mobility Management (CTS-MM) sub-protocol is defined in 3GPP TS 04.56 [10b];

-
the CTS additions to the Call Control (CC) protocol are defined in 3GPP TS 04.56 [10b];

-
the Location Services (LCS) protocol is defined in 3GPP TS 03.71[3b], 23.171 [3c] and 3GPP TS 04.71 [8a].

6.5.2
Session Management Services for SNSM-SAP (GSM only)

The SNSM-SAP service primitives are defined in 3GPP TS 04.65 [12a].

6.6
Registration Services for GPRS-Services

The attach/detach procedures comprise the registration services which are provided at the GMMREG-SAP.

It shall be noted, that the registration services for mobiles of  class A or B may depend on the service states for GPRS and non-GPRS services. Therefore the internal access points MMCOORD and the GMMCOORD ( see figure 5.3) are used by GMM and MM to inform each other about the relevant conditions. No service primitives between the entities within the same sublayer, i.e. the MM sublayer, are defined in the present document. The Mobility Management for class A and B mobiles is further specified in 3GPP TS 24.008 [6].

6.7
Services provided to SNDCP entities by GPRS Logical Link Control services

This section is informative, the service primitives are defined in 3GPP TS 04.64 [11a]. They are included here to provide a complete overview of the radio interface protocol architecture.

Logical Link Control services are provided at the QoS1-SAP - QoS4 SAP towards the SNDCP and at the LLSMS-SAP towards SMS.

6.8
Location services at the MS side

The location services (initiation of positioning measurements at the MS are provided at the service access point MNLCS-SAP. The service provided by the CM sublayer to support the location services is defined in 3GPP TS 04.71 [8a].

7.3
Short Message Services Support

The service provided by the CM sublayer to support the short message service are defined in 3GPP TS 24.011 [8].

7.4
Services provided to SNDCP and SMS entities by GPRS Logical Link Control services

This section is informative, the service primitives are defined in 3GPP TS 04.64 [11a]. They are included here to provide a complete overview of the radio interface protocol architecture.

On the network side, Logical Link Control services are provided at the QoS1-SAP - QoS4 SAP towards the SNDCP and at the LLSMS-SAP towards SMS.

7.5.2
Session Management Services for SNSM-SAP

The SNSM-SAP service primitives are defined in 3GPP TS 04.65 [12a].

7.6
Location services at the Network side

The location services (initiation of location measurements at the network) are provided at the service access point MNLCS-SAP. The service provided by the CM sublayer to support the location services is defined in 3GPP TS 04.71 [8a].
8
Services assumed from signalling layers 1 and 2

The services provided by layer 2 are defined in detail in 3GPP TS 04.05 [4]. A short summary is given below.

In addition, layer 1 communicates directly with layer 3 for information transfer related to channel management and to measurement control. See section 8.5 below.

9.3
Services provided by radio resource management entity for GPRS services

The service primitives for UMTS are defined in this document. The services provided by the Access Stratum (AS) are specified in 3GPP TS 23.110 [20].

9.3.1
Service primitives for GRR-SAP (GSM only)

The GRR-SAP service primitives are defined in 3GPP TS 04.64 [11a]

[[Table 9.3.1, and chapters 9.3.1.1 - 9.3.1.5 are Void]

9.4
Services provided by the LLC entity for GPRS services (GSM only)

This subclause is informative, the service primitives are defined in 3GPP TS 04.64 [11a]. They are included here to provide a complete overview of the radio interface protocol architecture.

10.3.1 Service primitives for GRR-SAP

The GRR-SAP service primitives are defined in 3GPP TS 04.64 [11a]

[Table 10.3.1, and chapters 10.3.1.1 - 10.3.1.5 are Void]

11.2.3
Imperative part of a standard L3 message

The imperative part of a standard L3 message is composed a header possibly followed by mandatory standard IEs having the format V or LV.

11.2.3.1
Header

The header of a standard L3 message is composed of two octets, and structured in three main parts, the protocol discriminator (1/2 octet), a message type octet, and a half octet used in some cases as a Transaction Identifier, in some other cases as a sub-protocol discriminator,  and called skip indicator otherwise.

11.2.3.1.1
Protocol discriminator

Bits 1 to 4 of the first octet of a standard L3 message contain the protocol discriminator (PD) information element. The PD identifies the L3 protocol to which the standard layer 3 message belongs. The correspondence between L3 protocols and PDs is one-to-one.

For future evolution an extension mechanism is foreseen which allows the use of protocol discriminators with one octet length, where bits 4 to one are coded as 1 1 1 0. Messages of such protocols may not be standard L3 messages. In particular, the rest of the header may not respect the structure described in this sub-clause.

The PD can take the following values:

Table 11.2: 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 04.14 and [17a] 3GPP TS 34.109.


If the network receives, on a SAP where it expects standard L3 messages, a message with a protocol discriminator different from those specified in table 11.2, the network may ignore the message or initiate the channel release procedure defined in 3GPP TS 04.18 [6b].

If the Mobile Station receives, on a SAP where it expects standard L3 messages, a standard L3 message with a protocol discriminator different from those specified in table 11.2, or for a protocol that it does not support, the Mobile Station shall ignore the message.

11.2.3.2.3
Sequenced message transfer operation

Upper layer messages sent using the RR sub-layer transport service from the mobile station to the network can be duplicated by the data link layer in at least the following cases:

-
in A/Gb mode, when a channel change of dedicated channels is required (assignment or handover procedure) and the last layer 2 frame has not been acknowledged by the peer data link layer before the mobile station leaves the old channel. 

-
in Iu mode, when an RLC re-establishment occurs (e.g. due to relocation) and the RLC layer has not acknowledged the last one or more RLC PDUs before RLC re-establishment 
-
an inter-system change from Iu mode to A/Gb mode is performed and the RLC layer has not acknowledged the last one or more RLC PDUs.
-
an inter-system change from A/Gb mode to Iu mode is performed and the the last layer 2 frame in A/Gb mode has not been acknowledged by the peer data link layer before the mobile station leaves the old channel.

In these cases, the mobile station does not know whether the network has received the messages correctly. Therefore, the mobile station has to send the messages again when the channel change is completed.

The network must be able to detect the duplicated received messages. Therefore, each concerned upper layer messages must be marked with a send sequence number.

To allow for different termination points in the infrastructure of the messages of different PDs, the sequence numbering is specific to each PD. For historical reasons, an exception is that messages sent with the CC, SS and MM PDs share the same sequence numbering. In the following, the phrase upper layer message flow refers to a flow of messages sharing the same sequence numbering. The different upper layer flows are MM+CC+SS, GCC, BCC and LCS. The GMM, SM, SMS and TC (Test Control, see 3GPP TS 04.14 [5a] and 3GPP TS 34.109 [17a]) protocols do not use layer 3 sequence numbering.
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