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1 Introduction
RAN2 agreed to support two L2 features, delay budget adjustment in RRC and MAC CE based rate adaptation, for Voice over NR (VoNR).
Agreements (RAN2#101):

1
MAC CE based rate adaption and UE reporting air interface delay budget adjustment can be discussed after March. Limited time will be available for discussion and they will be lower priority than essential functionality for SA. To be confirmed in RAN plenary.

2
RAN2 understand that the features Short PDCP SN, SRVCC to UTRAN, MDT for MMTel, will not be supported in Rel-15

FFS Whether there is any AS impact to support the UE capability match.

This contribution discusses how to implement the RRC delay budget adjustment in RRC.
2 Discussion
LTE allowed the transmission of UE assistance information for a number of cases where UE can have better understanding than gNB, e.g. status of E2E service or UE hardware (battery), hence UE can provide its preference on L2 configurations. The LTE UEAssistanceInformation message was used to deliver power preference, BW preference, SPS assistance information, RLM report and delay budget report. Though some of the use cases are under discussion for NR, it is not completely clear how many of them will be supported in NR this release, and what will be deferred to future releases. But it would be nice to adopt the same generic UE assistance information report mechanism in this release as a future-proof tool for all kinds of supplementary information reports from UE side.

Proposal 1.
NR supports RRC message similar to LTE UEAssistanceInformation for all kinds of supplementary information reports from UE side.

If the UE assistance information is introduced in NR, a control method of the report also needs to be specified. LTE used OtherConfig IE to control all kinds of supplementary information reports from the UE. The same method can be considered in NR.

Proposal 2.
NR supports a control IE similar to LTE OtherConfig to configure the UE assistance information reports.

As RAN2 already had consensus to support delay budget report (or adjustment) that was defined for VoLTE also in NR, NR delay budget report can be implemented first using the proposed report message and control IE. We propose to copy LTE delay budget report message and procedure details to avoid unnecessary RAN2 discussion.
Proposal 3.
Delay budget report and its configuration reuses LTE ASN.1 and procedure details as much as possible, and are implemented in the UEAssistanceInformation-like message and OtherConfig-like IE.
Example TP on ASN.1 and RRC procedures is provided in the next section.
3 Example TP (ASN.1 and procedures)
3.1 ASN.1
UEAssistanceInformation message
-- ASN1START

UEAssistanceInformation ::=


SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




ueAssistanceInformation



UEAssistanceInformation-IEs,




criticalExtensionsFuture


SEQUENCE {}


}

}

UEAssistanceInformation-IEs ::=

SEQUENCE {


delayBudgetReport




DelayBudgetReport






OPTIONAL,


nonCriticalExtension



SEQUENCE{}








OPTIONAL

}

DelayBudgetReport ::=
CHOICE {


type1






ENUMERATED {











msMinus1280, msMinus640, msMinus320, msMinus160,











msMinus80, msMinus60, msMinus40, msMinus20, ms0, ms20,











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


type2






ENUMERATED {











msMinus192, msMinus168,msMinus144, msMinus120,











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











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

}

	UEAssistanceInformation field descriptions

	delayBudgetReport
Indicates the UE-preferred adjustment to connected mode DRX or coverage enhancement configuration.


[…]
OtherConfig information element
-- ASN1START

OtherConfig ::= SEQUENCE
{


delayBudgetReportingConfig
SetupRelease { DelayBudgetReportingConfig }

















OPTIONAL,
-- Need M

...

}

DelayBudgetReportingConfig ::= SEQUENCE
{

delayBudgetReportingProhibitTimer
ENUMERATED { s0, s0dot4, s0dot8,















s1dot6, s3, s6, s12, s30 }

}

	OtherConfig field descriptions

	delayBudgetReportingProhibitTimer

Prohibit timer for delay budget reporting. Value in seconds. Value s0 means prohibit timer is set to 0 second, value s0dot4 means prohibit timer is set to 0.4 second, and so on.


3.2 Procedure part

5.3.5.9
Other configuration

The UE shall:

1>
if the received otherConfig includes the delayBudgetReportingConfig:

2>
if delayBudgetReportingConfig is set to setup:

3>
consider itself to be configured to send delay budget reports in accordance with 5.7.4;

2>
else:

3>
consider itself not to be configured to send delay budget reports and stop timer T342, if running;

[…]

5.7.4
UE Assistance Information

5.7.4.2
Initiation

Upon initiating the procedure, the UE shall:

1>
if configured to provide delay budget report:

2>
if the UE did not transmit a UEAssistanceInformation message with delayBudgetReport since it was configured to provide delay budget report; or

2>
if the current delay budget is different from the one indicated in the last transmission of the UEAssistanceInformation message and timer T342 is not running:

3>
initiate transmission of the UEAssistanceInformation message in accordance with 5.6.10.3;

[…]
5.7.4.3
Actions related to transmission of UEAssistanceInformation message

The UE shall set the contents of the UEAssistanceInformation message for delay budget report:

1>
if configured to provide delay budget report:
2>
if the UE prefers an adjustment in the connected mode DRX cycle length:

3>
set delayBudgetReport to type1 according to a desired value;

2>
else if the UE prefers coverage enhancement configuration change:

3>
set delayBudgetReport to type2 according to a desired value;
2>
start or restart timer T342 with the timer value set to the delayBudgetReportingProhibitTimer;
4 Summary
The followings are proposed to implement the delay budget report in NR:
Proposal 1.
NR supports RRC message similar to LTE UEAssistanceInformation for all kinds of supplementary information reports from UE side.

Proposal 2.
NR supports a control IE similar to LTE OtherConfig to configure the UE assistance information reports.

Proposal 3.
Delay budget report and its configuration reuses LTE ASN.1 and procedure details as much as possible, and are implemented in the UEAssistanceInformation-like message and OtherConfig-like IE.
