3GPP TSG-RAN WG2 Meeting #125	R2-240xxxx
Athens, Greece, 26 February – 1 March 2024

Agenda item:		7.5.2
Source:	Xiaomi
Title:	[X101] Absence of traffic info of QoS flow
Document for:		Discussion and Decision
Introduction
Currently the UL traffic information is based on delta reporting. UE only reports jitterRange, burstArrivalTime, trafficPeriodicity if the UE has not reported it before or the information has changed. Therefore UE cannot report that UL traffic information for one QoS flow becomes unavailable. Note that setting pdu-SetIdentification to false cannot solve the issue since reporting UL traffic information is independent from PDU set identification.
In this contribution, we discuss how UE can report that UL traffic information for one QoS flow becomes unavailable.
Discussion
In TS 38.331, following is specified regarding how UE reports UL traffic information:

1>	if transmission of the UEAssistanceInformation message is initiated to provide UL traffic information according to 5.7.4.2:
2>	for each PDU session for which the UE intends to provide UL traffic information in this UEAssistanceInformation message:
3>	set pdu-SessionID to the value of the concerned PDU session ID;
3>	for each QoS flow of this PDU session for which timer T346x is not running and for which the UE intends to provide UL traffic information in this UEAssistanceInformation message:
4>	start timer T346x associated to this QoS flow with the timer value set to the value of ul-TrafficInfoProhibitTimer;
4>	set qfi to the value of the concerned QFI;
4>	if the jitter range measurement is available; and
4>	if the UE did not provide jitter range since it was configured to provide UL traffic information, or if the measured jitter range has changed since the last transmission of the UEAssistanceInformation message containing jitterRange:
5>	set jitterRange to the latest measured value of the jitter range;
4>	if the burst arrival time measurement is available; and
4>	if the UE did not provide burst arrival time since it was configured to provide UL traffic information, or if the measured burst arrival time has changed since the last transmission of the UEAssistanceInformation message containing burstArrivalTime:
5>	set burstArrivalTime to the latest measured value of the burst arrival time;
4>	if the traffic periodicity measurement is available; and
4>	if the UE did not provide traffic periodicity since it was configured to provide UL traffic information, or if the measured traffic periodicity has changed since the last transmission of the UEAssistanceInformation message containing trafficPeriodicity:
5>	set trafficPeriodicity to the latest measured value of the traffic periodicity;
4>	if the UE did not provide pduSetIdentification since it was configured to provide UL traffic information, or if the information previously provided in pduSetIdentification has changed since the last transmission of the UEAssistanceInformation message containing pduSetIdentification:
5>	if the UE is able to identify PDU Set related information for the QoS flow:
6>	set pduSetIdentification to true;
5>	else:
6>	set pduSetIdentification to false.

UE only reports jitterRange, burstArrivalTime, trafficPeriodicity if the UE has not reported it before or the information has changed. In case that UL traffic information for one QoS flow is not available e.g. due to the change of traffic situation in application layer, it is not clear how the absence of traffic information can be indicated in current specifications. Although reporting beyondMs7 value for jitterRange can indicate the traffic is rather unpredictable, it is still different from reporting absence of traffic information, as from the value ranges and related field description below:
JitterBound-r18 ::= ENUMERATED {ms0, ms0dot5, ms1, ms1dot5, ms2, ms2dot5, ms3, ms3dot5, ms4, ms4dot5, ms5, ms5dot5, ms6, ms6dot5, ms7, beyondMs7}

	jitterRange
Indicates the maximum deviation of the arrival time of the first packet of a Data Burst compared to the time indicated with burstArrivalTime and the periodicity of the Data Bursts. lowerBound indicates the negative deviation while upperBound indicates the positive deviation. This field shall only be reported together with the burstArrivalTime or after the burstArrivalTime has been already reported. Value ms0 corresponds to 0 ms, value 0dot5 to 0.5 ms, value ms1 to 1 ms and so on. Value beyondMs7 indicates the jitter bound is higher than 7 ms. Value 0 ms means there is no Data Burst arrival time deviation from the indicated burstArrivalTime.



Therefore in current specification, UE cannot report that UL traffic information for one QoS flow becomes unavailable. Instead of informing inaccurate values, it is necessary that UE informs the gNB that UL traffic information is unavailable so that gNB can take appropriate actions (e.g. release the corresponding configured grants).
[bookmark: Proposal_Report]Proposal 1: Introduce clarification / mechanism to allow UE to report that UL traffic information for one QoS flow becomes unavailable.
There are several options to allow such reporting:
· Option 1: it can be clarified that if UE only reports qfi without reporting jitterRange, burstArrivalTime, and trafficPeriodicity, then the corresponding UL traffic information is not available. 
· Option 2: a special value (e.g. 0) can be introduced for field trafficPeriodicity-r18 to indicate that the UL traffic information for the QoS flow becomes unavailable.
[bookmark: Proposal_Option]Proposal 2: RAN2 to down select between the following options to report UL traffic information is unavailable for one QoS flow: 1) report QFI only; b) introduce special value for field trafficPeriodicity-r18.
Conclusion
In this contribution, we discuss how UE can report that UL traffic information for one QoS flow becomes unavailable, and propose the following:
Proposal 1: Introduce clarification / mechanism to allow UE to report that UL traffic information for one QoS flow becomes unavailable.
Proposal 2: RAN2 to down select between the following options to report UL traffic information is unavailable for one QoS flow: 1) report QFI only; b) introduce special value for field trafficPeriodicity-r18. 
TPs for Option 1and 2 are provided in Annex A and B, respectively.


Annex TP to TS 38.331 – Option 1
[bookmark: _Toc156129977]5.7.4.3	Actions related to transmission of UEAssistanceInformation message
The UE shall set the contents of the UEAssistanceInformation message as follows:
[…Omitted…]
1>	if transmission of the UEAssistanceInformation message is initiated to provide UL traffic information according to 5.7.4.2:
2>	for each PDU session for which the UE intends to provide UL traffic information in this UEAssistanceInformation message:
3>	set pdu-SessionID to the value of the concerned PDU session ID;
3>	for each QoS flow of this PDU session for which timer T346x is not running and for which the UE intends to provide UL traffic information in this UEAssistanceInformation message:
4>	start timer T346x associated to this QoS flow with the timer value set to the value of ul-TrafficInfoProhibitTimer;
4>	set qfi to the value of the concerned QFI;
4>	if the jitter range measurement is available; and
4>	if the UE did not provide jitter range since it was configured to provide UL traffic information, or if the measured jitter range has changed since the last transmission of the UEAssistanceInformation message containing jitterRange:
5>	set jitterRange to the latest measured value of the jitter range;
4>	if the burst arrival time measurement is available; and
4>	if the UE did not provide burst arrival time since it was configured to provide UL traffic information, or if the measured burst arrival time has changed since the last transmission of the UEAssistanceInformation message containing burstArrivalTime:
5>	set burstArrivalTime to the latest measured value of the burst arrival time;
4>	if the traffic periodicity measurement is available; and
4>	if the UE did not provide traffic periodicity since it was configured to provide UL traffic information, or if the measured traffic periodicity has changed since the last transmission of the UEAssistanceInformation message containing trafficPeriodicity:
5>	set trafficPeriodicity to the latest measured value of the traffic periodicity;
4>	if the UE did not provide pduSetIdentification since it was configured to provide UL traffic information, or if the information previously provided in pduSetIdentification has changed since the last transmission of the UEAssistanceInformation message containing pduSetIdentification:
5>	if the UE is able to identify PDU Set related information for the QoS flow:
6>	set pduSetIdentification to true;
5>	else:
6>	set pduSetIdentification to false.
NOTE 3a:	If jitterRange, burstArrivalTime, and trafficPeriodicity are absent, the UL traffic information for the concerned qfi is not available.
[…Omitted…]

Annex TP to TS 38.331 – Option 2

[bookmark: _Toc60777089][bookmark: _Toc156130207][bookmark: _Hlk54206646][bookmark: _Hlk54206873]6.2.2	Message definitions
[…Omitted…]
[bookmark: _Toc60777128][bookmark: _Toc156130251]–	UEAssistanceInformation
The UEAssistanceInformation message is used for the indication of UE assistance information to the network.
Signalling radio bearer: SRB1, SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
UEAssistanceInformation message

[…Omitted…]
UL-TrafficInfo-r18 ::=                SEQUENCE (SIZE (1..maxNrofPDU-Sessions-r17)) OF PDU-SessionUL-TrafficInfo-r18

PDU-SessionUL-TrafficInfo-r18 ::=     SEQUENCE {
    pdu-SessionID-r18                     PDU-SessionID,
    qos-FlowUL-TrafficInfoList-r18        SEQUENCE (SIZE (1..maxNrofQFIs)) OF QOS-FlowUL-TrafficInfo-r18
}

QOS-FlowUL-TrafficInfo-r18 ::=        SEQUENCE {
    qfi-r18                               INTEGER (0..maxQFI),
    jitterRange-r18                       SEQUENCE {
        lowerBound-r18                        JitterBound-r18,
        upperBound-r18                        JitterBound-r18
    }                                                                                    OPTIONAL,
    burstArrivalTime-r18                  CHOICE {
        referenceTime                         ReferenceTime-r16,
        referenceSFN-AndSlot                  ReferenceSFN-AndSlot-r18
    }                                                                                    OPTIONAL,
    trafficPeriodicity-r18                INTEGER (10..640000)                            OPTIONAL,
    pduSetIdentification-r18              BOOLEAN                                        OPTIONAL,
    ...
}

ReferenceSFN-AndSlot-r18 ::= SEQUENCE {
     referenceSFN-r18                 INTEGER (0..1023),
     referenceSlot-r18                INTEGER (0..639)
}

JitterBound-r18 ::= ENUMERATED {ms0, ms0dot5, ms1, ms1dot5, ms2, ms2dot5, ms3, ms3dot5, ms4, ms4dot5, ms5, ms5dot5, ms6, ms6dot5, ms7, beyondMs7}

[…Omitted…]

	UL-TrafficInfo field descriptions

	burstArrivalTime
Indicates the average value of the arrival time of the first packet of the Data Burst for the concerned QoS flow. When indicated together with jitterRange, burstArrivalTime is used as a reference time for the indicated jitter range.
If burstArrivalTime is indicated as referenceTime, the indicated time in 10ns unit from the origin is refDays*86400*1000*100000 + refSeconds*1000*100000 + refMilliSeconds*100000 + refTenNanoSeconds. The refDays field specifies the sequential number of days (with day count starting at 0) from 00:00:00 on Gregorian calendar date 6 January, 1980 (start of GPS time).
If burstArrivalTime is indicated as referenceSFN-AndSlot, it refers to the UL timing of the closest SFN and slot of the PCell with the indicated number.

	jitterRange
Indicates the maximum deviation of the arrival time of the first packet of a Data Burst compared to the time indicated with burstArrivalTime and the periodicity of the Data Bursts. lowerBound indicates the negative deviation while upperBound indicates the positive deviation. This field shall only be reported together with the burstArrivalTime or after the burstArrivalTime has been already reported. Value ms0 corresponds to 0 ms, value 0dot5 to 0.5 ms, value ms1 to 1 ms and so on. Value beyondMs7 indicates the jitter bound is higher than 7 ms. Value 0 ms means there is no Data Burst arrival time deviation from the indicated burstArrivalTime.

	pduSetIdentification
Indicates whether the UE is able to identify PDU Set related information for the QoS flow. If set to true, the UE is able to identify PDU set related information, otherwise, the UE is not able to do so.

	qfi
Identity of the QoS flow to which this UL traffic information refers.

	trafficPeriodicity
Indicates the average time period between the start times of two data bursts, expressed in the number of microseconds. Value 0 indicates that the UL traffic information for the QoS flow is not available.
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