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1
Introduction

As per Rel-99 functionality, the HSPA capable UE must support up to 16 measurement objects. In Rel-9, a new feature called “Extended measurement ID” was introduced that allows the network to configure up to 32 measurement objects. While establishing measurement objects at the UE side an error might occur, which is reported back to the network by means of the MEASUREMENT CONTROL FAILURE message. As per current TS 25.331 specification, the MEASUREMENT CONTROL FAILURE message does not contain the measurement ID of the message, which has caused an error, but rather has the so-called RRC transaction identifier, which is set to the same value as the transaction identifier of the initial MEASUREMENT CONTROL command. Since the extended measurement ID can vary in range of 0..31, whereas the RRC transaction identifier range is 0..15, there is no one to one mapping between the initial MEASUREMENT CONTROL message and MEASUREMENT CONTROL FAILURE. 

In this paper we elaborate further on the current specification and its limitation outlining potential problems and issues. We then propose a solution to avoid potential mismatches between measurement control commands and failure reports.

2
Measurement ID and RRC transaction identifier

As mentioned in the Introduction part, as of the current TS 25.331 specification the MEASUREMENT CONTROL FAILURE message does not contain the measurement ID value, but rather has the so-called RRC transaction identifier which is set to the corresponding RRC transaction identifier from the MEASUREMENT CONTROL command. It bears mentioning that in Rel-99 the RRC transaction identifier range was 0..3, which was extended to 0..15 in Rel-5. So, for the Rel-5 devices there is a clear one-to-one mapping between the MEASUREMENT CONTROL message and the MEASUREMENT FAILURE REPORT message, from the RRC transaction of which the network can derive which measurement ID has failed. 

If a UE supports the Rel-9 feature called “Extended measurement ID”, then the network can use up to 32 different measurement IDs. However, as the MEASUREMENT CONTROL FAILURE was not extended back in Rel-9, there is no one-to-one mapping between the control message and a potential failure report. Theoretically speaking, a particular RRC transaction identifier may point to two different measurement IDs, which does not allow the network side to determine which measurement ID has failed. In turn, it leads to delayed (re-)configurations procedures and in certain circumstances may even lead to call drops if a critical measurement is not established in a timely fashion. 

3
MEASUREMENT CONTROL FAILURE extension 

One of the brute-force approaches to solve a problem outlined in section 2 is to extend the RRC transaction identifier. However, that transaction identifier has been an intrinsic part of all the RRC (re-)configuration messages so that potential specification and implementation impact might be large.

Instead, we propose to extend only the MEASUREMENT CONTROL FAILURE message by including the corresponding measurement ID from MEASUREMENT CONTROL. Our view is that such an approach will solve the problem and, equally important, isolate the specification impact only to one particular message, as opposed to impact caused by extending the RRC transaction identifier. One can find an exemplary tabular and ASN.1 changes for the corresponding extensions in the document Annex.

Proposal 1: Extend the MEASUREMENT CONTROL FAILURE message by adding the “Measurement identity” IE.

It is also worth noting that since the”Extended measurement ID” feature was introduced back in Rel-9, ideally a solution should be applied also starting from Rel-9. Since it might be challenging for a number of reasons, our view is that MEASUREMENT CONTROL FAILURE extension can be introduced starting from a certain release, e.g. Rel-11, with an option for early implementability. Indeed, since the measurement ID will reside in the non-critical extension part of the MEASUREMENT CONTROL FAILURE message, a UE may implement this extension without breaking a compatibility with networks not supporting this extension. 

Proposal 2: Consider the MEASUREMENT CONTROL FAILURE extension starting from a certain release with a possibility of early implementability.

4
Conclusion

In this discussion paper, we have outlined a problem that if a UE supports “Extended measurement ID” feature, then the network may fail to establish a one-to-one mapping between the RRC transaction identifier and measurement ID if the measurement (re-)configuration procedure fails for some reason. As a summary of our paper, we propose: 

Proposal 1: Extend the MEASUREMENT CONTROL FAILURE message by adding the “Measurement identity” IE.

Proposal 2: Consider the MEASUREMENT CONTROL FAILURE extension starting from a certain release with a possibility of early implementability.
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10.2.18
MEASUREMENT CONTROL FAILURE

This message is sent by UE, if it cannot initiate a measurement as instructed by UTRAN.


RLC-SAP: AM


Logical channel: DCCH


Direction: UEUTRAN

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Message Type
	MP
	
	Message Type
	

	UE information elements
	
	
	
	

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	

	Integrity check info
	CH
	
	Integrity check info 10.3.3.16
	

	Failure cause
	MP
	
	Failure cause and error information

10.3.3.14
	

	Measurement Identity
	OP
	
	Measurement Identity 10.3.7.48
	


-- ***************************************************

--

-- MEASUREMENT CONTROL FAILURE

--

-- ***************************************************

MeasurementControlFailure ::= SEQUENCE {


-- User equipment IEs



-- Least significant part of extended "RRC transaction identifier" (Rel-5 onward)



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



failureCause




FailureCauseWithProtErr,



laterNonCriticalExtensions

SEQUENCE {




-- Container for additional R99 extensions




measurementControlFailure-r3-add-ext

BIT STRING

OPTIONAL,




v590NonCriticalExtensions

SEQUENCE {





measurementControlFailure-v590ext

MeasurementControlFailure-v590ext-IEs,





vbaNonCriticalExtensions


SEQUENCE {






measurementControlFailure-vbaext

MeasurementControlFailure-vbaext-IEs,






nonCriticalExtensions
SEQUENCE {} OPTIONAL




}

OPTIONAL




}
OPTIONAL



}
OPTIONAL

}

MeasurementControlFailure-v590ext-IEs ::= SEQUENCE {


-- Most significant part of extended "RRC transaction identifier" (MSP):


-- extended "RRC transaction identifier" =


-- rrc-TransactionIdentifier-MSP-v590ext * 4 + rrc-TransactionIdentifier


-- If the rrc-TransactionIdentifier-MSP-v590ext was not received in the MEASUREMENT CONTROL 


-- message, then the rrc-TransactionIdentifier-MSP-v590ext shall be set to zero


rrc-TransactionIdentifier-MSP-v590ext
RRC-TransactionIdentifier

}

MeasurementControlFailure-vbaext-IEs ::= SEQUENCE {


measurementIdentity


MeasurementIdentity-r9

OPTIONAL
}
