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Scope

The present document provides a guideline for protocol specification of UMTS stage 2 and 3 including the usage of formal languages and rules for error handling. This document covers control-plane and user-plane protocols specified in TSG-RAN such as RRC, RLC, RANAP, RNSAP, NBAP and SABP

7
Protocol procedure specification rules

7.1
General

-
A protocol specification shall contain a 'Procedures' clause, which specifies the functional behaviour, using "procedures". A procedure is typically a sequence of events, with a start and an end, which can be observed in the protocol and/or in the interfaces to other layers (upper and/or lower layers).
-
The procedure specification shall be made using text and verbal forms.

-
The verbal forms, such as "shall", "should" and "may" are used in conformance with [11] Annex E.

-
The procedures should be specified in an asymmetric way, by concentrating on the behaviour on one side of the interface. As guidance, the "controlled" side, rather than the "controlling" side of the interface should be specified.

-
The procedures should be specified using the externally observable behaviour, to ease writing of test specifications.

-
All normal cases shall be covered. Normal cases are straightforward cases, branches of procedures and combinations of procedures.

-
All error cases shall be specified, either explicitly or implicitly. The error cases are all cases that are not considered as normal cases. The error handling should be divided between error handling global to the protocol layer and procedure specific error handling. The procedure specific error cases should be put after the normal cases in each procedure.

-
Redundancy/duplication shall be avoided, in order to avoid problems with later CR, even if this makes the specification initially less readable.

-
States and state variables should be used when it provides unambiguity, a way to describe nested procedures and colliding cases.

-
Timers, variables and constants and usage of them must be specified.

-
Explicit explanation when the action shall be performed is specified in the procedure itself.

-
When there are procedural differences between the FDD and TDD modes these should be clearly pointed out using a consequent notation, e.g. "FDD only", "In TDD, …".

-
When optional IEs are possible in a given message, the meaning of the presence (i.e.: which «function» are activated with the given IE) shall be specified in the procedure for the receiving entity. The requirements on when to include a given IE shall be specified for the transmitting entity. An exception for this rule is when the requirements on the entity is not specified by the protocol.

-
Requirements on the content of a message at the sending entity are put before analysis of the message at the receiving entity.

-
References to IEs that are parts of another IE is allowed.

-
When referring to an IE a formal notation shall be used.

-
When referring to a message, a formal notation shall be used.

7.1a
Specification of algorithms and formulas

When algorithms or formulas are used in the specifications, a formal notation shall be used and mathematical expressions should be used to reduce ambiguity.

-
The notation "OP1 div OP2" shall be interpreted as the signed integer result after integer division (truncating any fractional part) of the operand OP1 with operand OP2.

-
The notation "OP1 mod OP2" shall be interpreted as the signed remainder after integer division of the operand OP1 with operand OP2.

7.2
RRC specific rules

-
The specification shall focus on the UE behaviour.

-
Only UE timers are normative (when UTRAN timers are present, it is for information).

-
The procedure specification text shall specify how the UE shall handle the IEs.

-
As much as possible of the UE behaviour shall be tied to reception and non-reception of IEs and included in the subclause "Generic actions upon receipt and absence of an information element", to avoid duplication of text.
-
"UTRAN shall" shall be only used when UTRAN behaviour is normative.

-
It shall be specified whether timers shall be started when RRC sends the message to lower layers or when the message is effectively sent at the radio interface.

-
When referring to messages in the procedure text, the notation "EXAMPLE message" is used (excluding the quotation marks). For example: "The UE shall transmit an RRC CONNECTION REQUEST message".

-
When referring to IEs in the procedure text, the tabular description of IEs should be used as basis. The notation "IE "Example"" is used (including the inner but not the outer quotation marks). Values of IEs are put within quotation marks. For example: "The UE set the IE "Protocol error indicator" to "FALSE" in the RRC CONNECTION REQUEST message".

-
UE performance requirements are considered to be TSG RAN WG2 work. These must be specified only if they are testable.

7.3

RLC specific rules

-
The behaviour of an RLC entity is specified by means of one or more elementary procedures. Each elementary procedure involves a Sender and a Receiver. In this respect the Sender is the RLC protocol entity that initiates the procedure, while the Receiver is the peer entity of the Sender. For each elementary procedure there are two possible configurations: one in which the UE is the Sender and UTRAN is the Receiver and another one in which UTRAN is the Sender and the UE is the Receiver.

-
An RLC entity is normally configured to be either Sender or Receiver. In some cases however e.g. the AM RLC entity, the RLC entity consists of a transmitting and a receiving side. Such RLC entities can be Sender for some elementary procedures as well Receiver for other elementary procedure(s).

-
The procedure specifications shall be specified independently as elementary procedures. Inter- relations between elementary procedures may be described in a general section describing the initiation of the procedure.

-
The procedure specification text shall specify both how the Sender shall set the PDU parameters and how the Receiver shall handle them.

-
It shall be specified when the timers are started, for example whether a timer shall be started when RLC submits a PDU to lower layers or when the successful or unsuccessful transmission of the PDU on the radio interface is indicated by lower layer.
-
When referring to messages in the procedure text, the notation "EXAMPLE PDU" is used (excluding the quotation marks). For example: "The receiver shall transmit a RESET ACK PDU".

-
When referring to PDU parameters in the procedure text, double quotation marks are used. The notation "PDU parameter "Example"" illustrates this usage (including the inner but not the outer quotation marks). Values of PDU parameters are also put within double quotation marks. For example: "If the PDU parameter "Length indicator" equals "0000000" the Receiver shall...".

-
When referring to configuration parameters in the procedure text, double quotation marks are used. The notation "parameter "Example" is configured as" illustrates this usage (including the inner but not the outer quotation marks). Values of configuration parameters are also  put within double quotation marks. For example: "If the Sender has the parameter "Delivery of erroneous PDUs" configured for "No Detect" …".

-
When referring to state variables in the procedure text, the notation "VT(EXAMPLE)" and "VR(EXAMPLE)" is used (without the quotation marks) for state variables used in the RLC transmitter and RLC receiver respectively. For example: "If the value of VT(DAT) is equal to..."

-
When referring to timers in the procedure text, the notation "Timer_Example" is used (without the quotation marks). For example: "If the timer Timer_Poll_Prohibit has expired the sender shall..."

-
When referring to RLC protocol states in the procedure text, the notation "EXAMPLE_NAME state" is used (without the quotation marks). For example: "If the sender is in RESET_PENDING state, the sender shall..."

-
Cross-references to other sections are referred to as "clauses", subsections are referred to as "subclauses". For example: "see subclause 9.3". 

-
Procedures which include conditional behaviour use the convention "if" … "else if" … "otherwise" to specify each condition.
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