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1
Introduction
This contribution addresses implementation of the Delay Budget reporting into RRC specification by the Change Request on Introduction of Voice and Video enhancements for LTE in [2]. 
There are several issues with the reporting interpretation raised in Rel-14 ASN.1 review process, as per N.045, N.049 and N.050 in [1]. In this contribution, we address related concerns and provide proposals on possible corrections.
2
Discussion   
2.1 Background
Introduction of Voice and Video enhancements for LTE, in [2], incorporated DelayBudetReport UL message and its Information Elements as follows:

DelayBudgetReport-r14-IEs ::=

SEQUENCE {




ueReportCause-r14


ENUMERATED {type1, type2}, 




delayBudgetAdjustment-r14
ENUMERATED {











--values mainly for CDRX cycle length











msMinus1280, msMinus640, msMinus320, msMinus160, 












msMinus80, msMinus60, msMinus40, msMinus20, 











ms20, ms40, ms60, ms80, ms160, ms320, ms640, ms1280, 











ms0, --value for both CDRX cycle length and coverage enh.











--values mainly for PHY coverage enhancement











msMinus192, msMinus168,msMinus144, msMinus120,

 









msMinus96, msMinus72, msMinus48, msMinus24, ms24, ms48,

 









ms72, ms96, ms120, ms144, ms168, ms192




},

In terms of ASN.1, the delayBudgetAdjustment-r14 defines the following set of parameter’s value range: {-1280, -640, -320, -160, -80, -60, -40, -20, +20, +40, +60, +80, +160, +320, +640, +1280, 0, -192, -168, -144, -120, -96, -72, -48, -24, +24, +48, +72, +96, +120, +144, +168, +192}

The values set arrangement starts with negative value of ms, increases to positive values of ms, distinguishes value zero in between, and then continues with another raw of negative values of ms, increasing to positive values of ms.  The values aren’t arranged in sequence, which makes them more difficult to read.
Observation 1: ASN.1 does not define delayBudgetAdjustment-r14 values in order.

Comments inside the ASN.1 code of the IE, provide the guideline for interpretation:

delayBudgetAdjustment-r14 Information Element values distinguish two subsets of values for two different reasons, depending on ueReportCause-r14 value:

- type 1 – for DRX adjustments, allows setting the value to one of : {msMinus1280, msMinus640, msMinus320, msMinus160, msMinus80, msMinus60, msMinus40, msMinus20, ms20, ms40, ms60, ms80, ms160, ms320, ms640, ms1280, ms0}

- type 2 -for physical coverage enhancements, allows setting the value to one of: {msMinus192, msMinus168, msMinus144, msMinus120, msMinus96, msMinus72, msMinus48, msMinus24, ms24, ms48, ms72, ms96, ms120, ms144, ms168, ms192}


Observation 2: Possible interpretation on how to apply delayBudgetAdjustment-r14 values is provided only by ASN.1 comments.

However, following resolution of issues N.047 and E.010 in [1], the comments will be removed. By this, the guideline on the parameter values applicability would remain in field description. However, it would not fix proper implementation of the values, nor serve unambiguous clarification (e.g. does not preclude value from the other set cannot be re-used for another purpose).
Observation 3: Moving the guideline to delayBudgetAdjustment field description does not fix range order nor serve as an unambiguous clarification

Therefore, we propose to not mix two reporting types in the same value range and implement the report in a clear way.

Proposal 1: DelayBudgetReport takes two types of report: 1) for DRX adjustments or 2) for physical coverage enhancements.

Proposal 2: delayBudgetAdjustment-r14 splits into cDRX-r14 and coverageEnh-r14, each defining appriopriate values range (listed in increasing order of values).

The explicit proposal is use CHOICE and define separate ranges for the different use case (i.e.CDRX adjustments and coverage enhancements):

DelayBudgetReport-r14-IEs ::=

SEQUENCE { 


delayBudgetAdjustment-r14
CHOICE {



cDRX-r14


ENUMERATED {msMinus1280, msMinus640, msMinus320, msMinus160,











msMinus80, msMinus60, msMinus40, msMinus20, ms0











ms20, ms40, ms60, ms80, ms160, ms320, ms640, ms1280}



coverageEnh-r14

ENUMERATED {msMinus192, msMinus168,msMinus144, msMinus120,











msMinus96, msMinus72, msMinus48, msMinus24, ms0, ms24, 











ms48, ms72, ms96, ms120, ms144, ms168, ms192}
},

3
Conclusions
This contribution has made the following observations and proposals:
Observation 1: ASN.1 does not define delayBudgetAdjustment-r14 values in order.

Observation 2: Possible interpretation on how to apply delayBudgetAdjustment-r14 values is provided only by ASN.1 comments.

Observation 3: Moving the guideline to delayBudgetAdjustment field description does not fix range order nor serve as an unambiguous clarification

Proposal 1: DelayBudgetReport takes two types of report: 1) for DRX adjustments or 2) for physical coverage enhancements.

Proposal 2: delayBudgetAdjustment-r14 splits into cDRX-r14 and coverageEnh-r14, each defining appriopriate values range (listed in increasing order of values).

Corresponding change proposal to TS36.331 is provided in the Annex below.
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Annex

Proposal on Change Request to TS36.331 on Corrections to Delay budget reporting (N.045, N.049, N.050)

Modified Subclause
5.6.18.3
Actions related to transmission of DelayBudgetReport message

The UE shall set the contents of the DelayBudgetReport message:

1>
if the UE prefers an adjustment in the connected mode DRX cycle length:

2>
include delayBudgetAdjustment with cDRX set to the desired value;


1>
else if the UE prefers coverage enhancement configuration change:

2>
include delayBudgetAdjustment with set coverageEnh set to the desired value;


1>
start or restart timer T342 with the timer value set to the delayBudgetReportingProhibitTimer;
The UE shall submit the DelayBudgetReport message to lower layers for transmission.
Next Modified Subclause
6.2.2
Message definitions

–
DelayBudgetReport
The DelayBudgetReport message is used to inform E-UTRAN about the desired increment/decrement in the Uu air interface delay.
Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

DelayBudgetReport message
-- ASN1START

DelayBudgetReport-r14 ::=

SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




delayBudgetReport-r14



DelayBudgetReport-r14-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

DelayBudgetReport-r14-IEs ::=

SEQUENCE {



delayBudgetAdjustment-r14
CHOICE
{





cDRX-r14


ENUMERATED {












msMinus1280, msMinus640, msMinus320, msMinus160, 












msMinus80, msMinus60, msMinus40, msMinus20, 











ms20, ms0, ms40, ms60, ms80, ms160, ms320, ms640, ms1280}






coverageEnh-r14

ENUMERATED {
msMinus192, msMinus168,msMinus144, msMinus120,

 









msMinus96, msMinus72, msMinus48, msMinus24, ms24, ms48,

 









ms72, ms96, ms120, ms144, ms168, ms192}



},


lateNonCriticalExtension


OCTET STRING




OPTIONAL,

nonCriticalExtension



SEQUENCE {}





OPTIONAL

}
-- ASN1STOP
	DelayBudgetReport field descriptions

	


	delayBudgetAdjustment
Indicates the preferred amount of increment/decrement with respect to the current configuration. Value cDRX indicates the UE prefers adjusting the CDRX cycle length by the reported value. Value coverageEnh indicates that the UE prefers Uu air interface delay change by the reported value. Value in number of milliseconds. Value ms40 corresponds to 40 milliseconds, msMinus40 corresponds to -40 milliseconds and so on.


End of Modified Subclause
