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Introduction 

At the last meeting issues related to the current range of  the RRC transaction ID in MEASUREMENT_CONTROL message have been presented and possible solutions have been discussed. The problem was acknowledged by some companies. This contribution provides a detailed problem statement and explains a suitable solution. 

Problem

Usage of RRC transaction ID

1. RRC messages are identified by a message-specific RRC transaction ID. This identifier is used to identify an erroneous message in case that more than one messages of the same type are processed in parallel. In case of an erroneous MEASUREMENT_CONTROL message, UE sends a MEASUREMENT_CONTROL_FAILURE message back to UTRAN with the RRC transaction ID of the concerned message. 

2. Furthermore, RRC transaction ID is used for handling of identical messages, which were received more than once, because of retransmissions. The default UE behavior is to ignore a message with a particular RRC transaction ID, when a message of the same type with the same RRC transaction ID is currently processed in the UE as an accepted transaction.

3. Currently the RRC transaction ID is of size 2 bit, thus allowing unique identities for up to 4 messages of the same type concurrently to be processed by UE. 

Special issues regarding MEASUREMENT_CONTROL message 

1. While it is unlikely for most of the signaling messages, that more than 4 messages are following each other immediately, this is not necessarily true in case of MEASUREMENT_CONTROL message. 

2. There is another special issue in MEASUREMENT_CONTROL messages, which is different to other messages. For most of the messages a completion messages in case of successful message processing is sent, but this does not happen for MEASUREMENT_CONTROL. Only in case of failure a message is sent back from UE to UTRAN. 

As a consequence UTRAN has to wait after sending 4 MEASUREMENT_CONTROL messages in sequence until it either receives a MEASUREMENT_CONTROL_FAILURE messages or it needs to wait for a certain time until it can be sure that the message is processed correctly and it can safely reuse the RRC transaction identifier of these messages.

If UTRAN does not respect this, it may happen, that the original MEASUREMENT_CONTROL_MESSAGE for late received MEASUREMENT_CONTROL_FAILURE messages cannot be identified anymore or messages can be lost and errouneous configurations can happen.

Issues, which may increase number of MEASUREMENT_CONTROL messages in immediate sequence:

There are a few issues, which may increase the number of measurement control messages for UEs after state transition from CELL_FACH to CELL_DCH or UEs in CELL_DCH.

From UE capabilities for FDD, specified in TS 25.133, it can be seen that even after some restrictions it is possible to have rather complex scenarios for cell and reporting criteria:

In CELL_DCH state the UE shall be able to monitor up to

-
32 intra frequency FDD cells (including active set), and

-
32 inter frequency cells, including

-
FDD cells distributed on up to 2 additional FDD carriers and

-
Depending on UE Capability, TDD cells, distributed on up to 3 TDD carriers and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers.

-
Depending on UE capability, the UE shall be able to monitor up to 16 intra frequency cells during IPDL gaps. 
Table 8.10: Requirements for reporting criteria per measurement category

	Measurement category
	Ecat
	Note

	Intra-frequency
	8
	

	Inter-frequency
	6
	

	Inter-frequency, virtual active set
	4
	

	Inter-RAT 
	4
	Only applicable for UE with this capability

	UE internal measurements
	8
	

	Traffic volume measurements
	2 + (2 per Transport Channel)
	

	Quality measurements
	2 per Transport Channel
	

	UP measurements
	2
	Only applicable for UE with this capability.


While UE a moves through cells, the neighboring cell scenarios change and UTRAN will have to update parameters for configured measurement identities e.g. after HO decision, as are:

1. Intra-frequency 

The number of reporting criteria in table 8.10 shows, that there are event criteria for at least 2 independent intra-frequency measurement identities.  

a. CELL_INFO_LIST and cells for measurement for identity 1: 
1 message

b. cells for measurement for identity 2: 







+1 message 

2. Inter-frequency

The number of supported FDD carriers and the number of reporting criteria in table 8.10 shows, that there are criteria for at least 2 independent inter-frequency measurement identities.

a. CELL_INFO_LIST and cells for measurement for identity 1: 
+1 message

b. CELL_INFO_LIST and cells for measurement for identity 2: 
+1 message 

3. Inter-RAT 

The number of supported other RAT carriers and the number of reporting criteria in table 8.10 shows, that there are criteria for at least 1 independent inter-frequency measurement identities.

a. CELL_INFO_LIST and cells for measurement for identity 1: 
+1 message

Not counted in the bullets above are messages, which are used for update of: 

· additionally configured event triggered measurement identities with different parameters.

· additionally configured periodical reporting measurement identities.

· UE positioning Neighbor Cell Lists in case of OTDOA measurement.

· parameters of non mobility related measurement identities like traffic volume or quality measurements after RB reconfigurations.

The outline above shows, that it is rather likely, that often more than 4 messages will be sent in immediate sequence. 

These messages would in most cases be very short modification messages, e.g. they might carry just the IE "cells for measurement", or one up to a few cell information IEs or just a few other parameters. In this case even low bandwidth SRBs will not introduce much delay, which could anyhow be counted for the necessary waiting time of UTRAN.

Proposed solution

To overcome the problem in case of complex scenarios, it is proposed to increase the RRC transaction identifier by 2 bits, to make it possible to handle up to 16  MEASUREMENT_CONTROL messages in immediate sequence.

No new description of message procedures or test cases would be necessary. Implementation in ASN1 is done by non critical extension mechanism.

Conclusion

The document shows that an increasing complexity of cell scenarios results into an increasing complexity of measurement configuration. This configuration and the update of it according to UE mobility could then result in a complex set of MEASUREMENT_CONTROL messages in immediate sequence, which is in conflict to the usage of a small 2 bit RRC transaction identifier, as it is defined in the current specification.

From the reasons above:

· It is proposed to increase the RRC transaction identifier by 2 bits, which results in a capacity of 16 MEASUREMENT_CONTROL messages in immediate sequence, which is considered to be enough, even for complex scenarios.

· It is proposed to introduce this enhancement from Rel-5 upwards.

· For implementation in standard, it is proposed to use non critical extensions in the MEASUREMENT_CONTROL and MEASUREMENT_CONTROL_FAILURE messages by coding the RRC transaction identifier into 2 parts as described in the subsequent chapter.

Proposed change

In clause 10.3.3.36, the size of RRC transaction identifier is increased by 2 bits for the MEASUREMENT_CONTROL message and the MEASUREMENT_CONTROL_FAILURE message:

· To accomplish this, an additional description of RRC transaction identifier in tabular is added for Rel-5. It describes, that for Rel-5 under the condition, that if it is contained in MEASUREMENT_CONTROL or MEASUREMENT_CONTROL_FAILURE message, the range should be integer (0..15). In any other case the range should be integer (0..3). The differentiation is done by introducing conditions for both cases.


In clause 11.2 the ASN.1 IE RRC-TransactionIdentifier is updated accordingly using non critical extension mechanism. Since the enhancement doubles the range of the RRC Transaction identifier, the implementation in ASN1 is done by doubling the Rel-99 IE RRC-Transactionidentifier and implementing it in 2 parts of each 2 bits:

· For the lower part (new RRC-TransactionIdentifier mod 4), the currently specified RRC-TransactionIdentifier of size 2 bits is used and an appropriate comment is added.
· For the higher part (new RRC-TransactionIdentifier div 4), a new IE of the existing type of RRC-TransactionIdentifier of size 2 bits is appended as non critical extension and an appropriate comment is added.

The proposed change is reflected in the change request below.
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10.3.3.36
RRC transaction identifier

This IE contains an identification of the RRC procedure transaction local for the type of the message this IE was included within.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	RRC transaction identifier
	MP
	
	Integer (0..3)
	
	

	
	CV-NotMeasurement
	
	Integer (0..3)
	
	REL-5

	
	CV-Measurement
	
	Integer (0..15)
	
	REL-5


	Condition
	Explanation

	NotMeasurement
	This IE is mandatory present, if used in messages other than MEASUREMENT_CONTROL or MEASUREMENT_CONTROL_FAILURE otherwise it is absent

	Measurement
	This IE is mandatory present if used in MEASUREMENT_CONTROL or MEASUREMENT_CONTROL_FAILURE message otherwise it is absent


[...]

11.2
PDU definitions
MeasurementControl ::= CHOICE {


r3







SEQUENCE {



measurementControl-r3


MeasurementControl-r3-IEs,



v390nonCriticalExtensions

SEQUENCE {




measurementControl-v390ext

MeasurementControl-v390ext,




v3a0NonCriticalExtensions


SEQUENCE {





measurementControl-v3a0ext


MeasurementControl-v3a0ext,




laterNonCriticalExtensions

SEQUENCE {






-- Container for additional R99 extensions






measurementControl-r3-add-ext

BIT STRING
OPTIONAL,






v4xyNonCriticalExtensions


SEQUENCE{






measurementControl-v4xyext


MeasurementControl-v4xyext-IEs,







v5xyNonCriticalExtensions

SEQUENCE {








measurementControl-v5xyext

MeasurementControl-v5xyext-IEs,








nonCriticalExtensions



SEQUENCE {}





OPTIONAL







}





OPTIONAL






}





OPTIONAL





}





OPTIONAL




}





OPTIONAL



}





OPTIONAL


},


later-than-r3




SEQUENCE {


-- IE value of rrc-TransactionIdentifier = value of RRC transaction identifier mod 4


rrc-TransactionIdentifier

RRC-TransactionIdentifier,



criticalExtensions



CHOICE {




r4







SEQUENCE {





measurementControl-r4


MeasurementControl-r4-IEs,





v5xyNonCriticalExtensions

SEQUENCE{





measurementControl-v5xyext

MeasurementControl-v5xyext-IEs,





-- IE value of rrc-TransactionIdentifier-5xyext = value of RRC transaction identifier div 4





rrc-TransactionIdentifier-v5xyext
RRC-TransactionIdentifier,





nonCriticalExtensions


SEQUENCE {}

OPTIONAL





}
OPTIONAL



},




criticalExtensions



SEQUENCE {}



}


}

}

MeasurementControlFailure ::= SEQUENCE {


-- User equipment IEs



-- IE value of rrc-TransactionIdentifier = value of RRC transaction identifier mod 4



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



failureCause




FailureCauseWithProtErr,



laterNonCriticalExtensions

SEQUENCE {




-- Container for additional R99 extensions




measurementControlFailure-r3-add-ext

BIT STRING

OPTIONAL,




laterNonCriticalExtensions

SEQUENCE {





-- Container for additional R4 extensions





measurementControlFailure-r4-add-ext

BIT STRING

OPTIONAL,





-- IE value of rrc-TransactionIdentifier-5xyext = value of RRC transaction identifier div 4





laterNonCriticalExtensions

SEQUENCE {






rrc-TransactionIdentifier-v5xyext
RRC-TransactionIdentifier,





nonCriticalExtensions


SEQUENCE {}

OPTIONAL




}
OPTIONAL



}
OPTIONAL


}
OPTIONAL

}
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