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8.3.9
Radio Link Failure

8.3.9.1
General

This procedure is started by the DRNS when one or more Radio Links [FDD - or Radio Link Sets][TDD - or CCTrCHs within a Radio Link] are no longer available.

This procedure shall use the signalling bearer connection for the relevant UE context.

The DRNC may initiate the Radio Link Failure procedure at any time after establishing a Radio Link.

8.3.9.2
Successful Operation
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Figure 18: RL Failure procedure, Successful Operation

When DRNC detects that a one or more Radio Links [FDD - or Radio Link Sets] [TDD – or CCTrCHs within a Radio Link] are no longer available, it shall send the RL FAILURE INDICATION message to the SRNC. The message indicates the failed Radio Links or Radio Link Sets or CCTrCHs with the most appropriate cause values defined in the Cause IE. If the failure concerns one or more individual Radio Links the DRNS shall indicate the affected Radio Link(s) using the RL Information IE. [FDD - If the failure concerns one or more Radio Link Sets the DRNS shall indicate the affected Radio Link Set(s) using the RL Set Information IE.] [TDD – If the failure concerns only the failure of one or more CCTrCHs within in a radio link the DRNS shall indicate the affected CCTrCHs using the CCTrCH ID IE].

When the RL Failure procedure is used to notify loss of UL synchronisation of a [FDD – Radio Link Set] [TDD – Radio Link or CCTrCHs within a Radio Link] on the Uu interface, the message shall be sent when indicated by the UL synchronisation detection algorithm defined in ref. [10] subclause 4.3 and [22] subclause 4.4.2, and with the cause value 'Synchronisation Failure'.
[FDD – When the Radio Link Failure procedure is used to indicate permanent failure in one or more Radio Links/Radio Link Sets due the occurrence of an UL or DL frame with more than one transmission gap caused by one or more compressed mode pattern sequences, the DL transmission shall be stopped and the RADIO LINK FAILURE INDICATION message shall be sent with the cause value 'Invalid CM Settings'. After sending the RADIO LINK FAILURE INDICATION message to notify the permanent failure, the DRNS shall not remove the Radio Link(s)/Radio Link Set(s) from the UE context, or the UE context itself.]
In the other cases Radio Link Failure procedure is used to indicate that one or more Radio Links or Radio Link Sets are permanently unavailable and cannot be restored. After sending the RADIO LINK FAILURE INDICATION message to notify the permanent failure, the DRNS shall not remove the Radio Link from the UE context, or the UE context itself. When applicable, the allocation retention priorities associated to the transport channels shall be used by the DRNS to prioritise which Radio Links to indicate as unavailable to the SRNC.
Typical cause values are:

Radio Network Layer Causes:

-
Synchronisation Failure;

-
Invalid CM Settings.
Transport Layer Causes:

-
Transport Resources Unavailable.
Miscellaneous Causes:

-
Control Processing Overload;

-
HW Failure;

-
O&M Intervention.

8.3.9.3
Abnormal Conditions

-

8.3.10
Radio Link Restoration

8.3.10.1
General

This procedure is used to notify establishment and re-establishment of UL synchronisation on the Uu interface.

This procedure shall use the signalling bearer connection for the relevant UE Context.

The DRNC may initiate the Radio Link Restoration procedure at any time after establishing a Radio Link.

8.3.10.2
Successful Operation
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Figure 19: RL Restoration procedure, Successful Operation

The DRNC shall send the RADIO LINK RESTORE INDICATION message to the SRNC when indicated by the UL Uu synchronisation detection algorithm defined in ref. [10] subclause 4.3 and [22] subclause 4.4.2. [FDD – The algorithm in ref. [10] shall use the minimum value of the parameters N_INSYNC_IND that are configured in the cells supporting the radio links of the RL Set].

[TDD - If the re-established UL Uu synchronisation concerns one or more individual Radio Links the DRNC shall indicate the affected Radio Link(s) using the RL Information IE.] [TDD – If the re-established synchronisation concerns one or more individual CCTrCHs within a radio link the DRNS shall indicate the affected CCTrCHs using the CCTrCH ID IE.] [FDD - If the re-established UL Uu synchronisation concerns one or more Radio Link Sets the DRNC shall indicate the affected Radio Link Set(s) using the RL Set Information IE.]
8.3.10.3
Abnormal Conditions

-

9.2.1.63
Transport Format Combination Set (TFCS)

The Transport Format Combination Set is defined as a set of Transport Format Combinations on a Coded Composite Transport Channel. It is the allowed Transport Format Combinations of the corresponding Transport Channels. The DL Transport Format Combination Set is applicable for DL Transport Channels.

[FDD - Where the UE is assigned access to one or more DSCH transport channels then the UTRAN has the choice of two methods for signalling the mapping between TFCI(field 2) values and the corresponding TFC:

Method #1 - TFCI range

The mapping is described in terms of a number of groups, each group corresponding to a given transport format combination (value of CTFC(field2)). The CTFC(field2) value specified in the first group applies for all values of TFCI(field 2) between 0 and the specified 'Max TFCI(field2) value'. The CTFC(field2) value specified in the second group applies for all values of TFCI(field 2) between the 'Max TFCI(field2) value' specified in the last group plus one and the specified 'Max TFCI(field2) value' in the second group.   The process continues in the same way for the following groups with the TFCI(field 2) value used by the UE in constructing its mapping table starting at the largest value reached in the previous group plus one.

Method #2 - Explicit

The mapping between TFCI(field 2) value and CTFC(field2) is spelt out explicitly for each value of TFCI (field2) ]

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE DSCH
	
	
	
	

	>No Split in the TFCI
	
	
	
	This choice is made if:

a) The TFCS refers to the uplink

OR

b) The mode is FDD and none of the Radio Links of the concerned UE are assigned any DSCH transport channels

OR

c) The mode is TDD

	>>TFCS
	
	1 to <maxnoofTFCs>
	
	The first instance of the parameter corresponds to TFCI zero, the second to 1 and so on.

	>>>CTFC
	M
	
	INTEGER(0..MaxCTFC)
	Integer number calculated according to ref. [16].

	>>>CHOICE Gain Factors
	C- PhysChan
	
	
	

	>>>>Signalled Gain Factors
	
	
	
	

	>>>>>Gain Factor (C
	M
	
	INTEGER (0..15)
	[FDD - For UL DPCCH or control part of PRACH ref. [21].]

[TDD - ( for UL DPCH mapping in accordance to [13].]

	>>>>>Gain Factor (D
	M
	
	INTEGER (0..15)
	[FDD - For UL DPDCH or data part of PRACH ref. [21].]

[TDD - Should be set to 0 by the sender, and shall be ignored by the receiver.]

	>>>>>Reference TFC nr
	O
	
	INTEGER (0..15)
	If this TFC is a reference TFC, this IE indicates the reference number

	>>>>Computed Gain Factors
	
	
	
	

	>>>>>Reference TFC nr
	M
	
	INTEGER (0..15)
	Indicates the reference TFC to be used to calculate the gain factors for this TFC

	>There is a split in the TFCI
	
	
	
	This choice is made if :

a) The TFCS refers to the downlink

AND

b) The mode is FDD and one of the Radio Links of the concerned UE is assigned one or more DSCH transport channels

	>>Transport Format Combination_DCH
	
	1 to <MaxTFCI_1_Combs>
	
	The first instance of the Transport format combination_DCH IE corresponds to TFCI (field 1) = 0, the second to TFCI (field 1) = 1 and so on.

	>>>CTFC(field1)
	M
	
	INTEGER(0..MaxCTFC)
	Integer number calculated according to [16] . The calculation of CTFC ignores any DSCH transport channels which may be assigned

	>>Choice Signalling Method
	
	
	
	

	>>>TFCI Range
	
	
	
	

	>>>>TFC Mapping on DSCH
	
	1 to <MaxNoTFCIGroups>
	
	

	>>>>>Max TFCI(field2) Value 
	M
	
	INTEGER(1..1023)
	This is the Maximum value in the range of TFCI(field2) values for which the specified CTFC(field2) applies

	>>>>>CTFC(field2)
	M
	
	INTEGER(0..MaxCTFC)
	Integer number calculated according to [16] The calculation of CTFC ignores any DCH transport channels which may be assigned

	>>>Explicit
	
	
	
	

	>>>>Transport Format Combination_DSCH
	
	1 to <MaxTFCI_2_Combs>
	
	The first instance of the Transport format combination_DSCH IE corresponds to TFCI (field2) = 0, the second to TFCI (field 2) =  1 and so on.

	>>>>>CTFC(field2)
	M
	
	INTEGER(0..MaxCTFC)
	Integer number calculated according to [16] .  The calculation of CTFC ignores any DCH transport channels which may be assigned


	Condition
	Explanation

	PhysChan
	The choice shall be present if the TFCS concerns a UL DPCH [FDD – or PRACH channel].


	Range bound
	Explanation

	MaxnoofTFCs
	The maximum number of Transport Format Combinations.

	MaxTFCI_1_Combs
	Maximum number of TFCI (field 1) combinations (given by 2 raised to the power of the length of the TFCI (field 1)).

	MaxTFCI_2_Combs
	Maximum number of TFCI (field 2) combinations (given by 2 raised to the power of the length of the TFCI (field 2)).

	MaxNoTFCIGroups
	Maximum number of groups, each group described in terms of a range of TFCI(field 2) values for which a single value of CTFC(field2) applies. 

	MaxCTFC
	Maximum number of the CTFC value is calculated according to the following:
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with the notation according to ref. [16].


9.2.2.27A
PDSCH Code Mapping

This IE indicates the association between each possible value of TFCI(field 2) and the corresponding PDSCH channelisation code. There are three ways which the UTRAN must choose between in order to signal the mapping information, these are described below.  The signalling capacity consumed by the different methods will typically vary depending on the way in which the UTRAN configures usage of the DSCH. A fourth option is also provided which allows the UTRAN to replace individual entries in the TFCI(field 2) to PDSCH code mapping table with new PDSCH code values.

Method #1 - Using code range

The mapping is described in terms of a number of groups, each group associated with a given spreading factor. Each TFCI(field2) value corresponds to a given PDSCH channelisation code or set of PDSCH codes for multi-code. The DRNS maps TFCI(field2) values to PDSCH codes in the following way:

-
The PDSCH codes used for TFCI(field 2) = 0 are given by the SF of the Code Group 1 (i.e. first instance in PDSCH code mapping) and the code numbers between CodeNumber0 (where CodeNumber0 = "Start code number" of Code Group 1) and CodeNumber0 + "multi‑code info" - 1.

-
This continues with unit increments in the value of TFCI (Field2) mapped to either unit increments in code numbers or groups of contiguous code numbers in case of multi-code, this until "Stop code number" is reached:
So the PDSCH codes used for TFCI(field 2) = k (for k > 0 and k < ("Stop code number"– "Start code number"+ 1) DIV k) are given by the SF of the Code Group 1 and the code numbers between CodeNumberk = CodeNumberk-1 + "multi-code info" and CodeNumberk + "multi‑code info" - 1.
If "Stop code number" = "Start code number"+ "multi-code info" – 1 then this is to be interpreted as defining the mapping between the channelisation code(s) and a single TFCI.

-
The DRNS constructs its mapping table by repeating this process for all the Code Groups in the order they are instantiated in PDSCH code mapping. The first TFCI(field 2) value used in each group is the largest TFCI(field 2) value reached in the previous group incremented by one.
Note: This imposes that "Stop code number"– "Start code number"+ 1 is a multiple of the value "multi‑code info" for each instance of PDSCH code mapping. Furthermore, in the case where multi-code is not used, then "multi-code info" = 1 and the process above also applies.

Method #2 - Using TFCI range

The mapping is described in terms of a number of groups, each group corresponding to a given PDSCH channelisation code or set of PDSCH codes for multi-code.

-
The set of PDSCH codes specified in the first instance applies for all values of TFCI(field 2) between 0 and the specified "Max TFCI(field2)".

-
The process continues in the same way for the following groups with the TFCI(field 2) value starting at the largest value reached in the previous instance incremented by one.
So the set of PDSCH codes specified in a given instance apply for all the values of TFCI(field 2) between the "Max TFCI(field2) value" specified in the previous instance incremented by one and the specified "Max TFCI(field2)" of the considered instance.

A set of PDSCH codes is composed of all the codes between "Code Number" and "Code Number" + "multicode" – 1. So if multi-code is not used, the set of PDSCH codes is reduced to one element indicated by the Code Number IE.

Method #3 - Explicit

The mapping between TFCI (field 2) value and PDSCH channelisation code (or a set of PDSCH codes for multicode) is spelt out explicitly for each value of TFCI (field2).

A set of PDSCH codes is composed of all the codes between "Code Number" and "Code Number" + "multicode" – 1. So if multi-code is not used, the set of PDSCH codes is reduced to one element indicated by the Code Number IE.

Method #4 - Replace

The "TFCI (field2)" value(s) for which the mapping to PDSCH channelisation code (or a set of PDSCH codes for multicode) is changed are explicitly signalled. Furthermore, the new mapping between TFCI(field 2) value and PDSCH channelisation code(s) is spelt out explicitly for each value of TFCI (field2).

A set of PDSCH codes is composed of all the codes between "Code Number" and "Code Number" + "multicode" – 1. So if multi-code is not used, the set of PDSCH codes is reduced to one element indicated by the Code Number IE.

	IE/Group name
	Presence
	Range
	IE type and reference
	Semantics description

	DL Scrambling Code
	M
	
	INTEGER

(0..15)
	Scrambling code on which PDSCH is transmitted.

0= Primary scrambling code of the cell

 1…15 = Secondary scrambling code

	Choice Signalling Method 
	
	
	
	

	>Code Range
	
	
	
	

	>>PDSCH Code Mapping
	
	1..<MaxNoCodeGroups>
	
	

	>>>Spreading Factor
	M
	
	Enumerated(4, 8, 16, 32, 64, 128, 256)
	

	>>>Multi-code Info
	M
	
	Integer(1..16)
	

	>>>Start Code Number
	M
	
	Integer(0..maxCodeNumComp-1)
	PDSCH code start, Numbering as described in [16]

	>>>Stop Code Number
	M
	
	Integer(0..maxCodeNumComp-1)
	PDSCH code stop, Numbering as described in [16]

	>TFCI Range
	
	
	
	

	>>DSCH Mapping
	
	1..<MaxNoTFCIGroups>
	
	

	>>>Max TFCI(field2) Value 
	M
	
	Integer(1..1023)
	This is the maximum value in the range of TFCI(field 2) values for which the specified PDSCH code applies

	>>>Spreading Factor
	M
	
	Enumerated(4, 8, 16, 32, 64, 128, 256)
	SF of PDSCH code

	>>>Multi-code Info
	M
	
	Integer(1..16)
	

	>>>Code Number
	M
	
	Integer(0..maxCodeNumComp-1)
	Code number of PDSCH code.  Numbering as described in  [16]

	>Explicit
	
	
	
	

	>>PDSCH Code
	
	1..<MaxTFCI_2_Combs>
	
	The first instance of the parameter PDSCH code corresponds to TFCI (field2) = 0, the second to TFCI(field 2) = 1 and so on.

	>>>Spreading Factor
	M
	
	Enumerated(4, 8, 16, 32, 64, 128, 256)
	SF of PDSCH code

	>>>Multi-code Info
	M
	
	Integer(1..16)
	

	>>>Code Number
	M
	
	Integer(0..maxCodeNumComp-1)
	Code number of PDSCH code.  Numbering as described in  [16]

	>Replace
	
	
	
	

	>>Replaced PDSCH code
	
	1..<MaxTFCI_2_Combs>
	
	

	>>>TFCI (field2)
	M
	
	Integer (0..1023)
	Value of TFCI(field 2) for which PDSCH code mapping will be changed

	>>>Spreading Factor
	M
	
	Enumerated(4, 8, 16, 32, 64, 128, 256)
	SF of PDSCH code

	>>>Multi-code Info
	M
	
	Integer(1..16)
	

	>>>Code Number
	M
	
	Integer(0..maxCodeNumComp-1)
	Code number of PDSCH code. Numbering as described in [16]


	Range Bound
	Explanation

	MaxCodeNumComp
	Maximum number of codes at the defined spreading factor, within the complete code tree.

	MaxTFCI_2_Combs
	Maximum number of TFCI (field 2) combinations (given by 2 raised to the power of the length of the TFCI field 2)

	MaxNoTFCIGroups
	Maximum number of groups, each group described in terms of a range of TFCI(field 2) values for which a single PDSCH code applies.



	MaxNoCodeGroups
	Maximum number of groups, each group described in terms of a range of PDSCH channelisation code values for which a single spreading factor applies.




10.5
Exceptions

The error handling for all the cases described hereafter shall take precedence over any other error handling described in the other subclauses of clause 10.

-
If any type of error (Transfer Syntax Error, Abstract Syntax Error or Logical Error) is detected in the ERROR INDICATION message, it shall not trigger the Error Indication procedure in the receiving Node but local error handling.

-
In case a response message, failure message or ERROR INDICATION message needs to be returned, but the information necessary to determine the receiver of that message is missing, the procedure shall be considered as unsuccessfully terminated and local error handling shall be initiated.
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