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1	Introduction
-	Signalling by CN of semi-static information per QoS flow (e.g. PDU set QoS parameters), dynamic information per PDU set (PDU Set information and Identification) and End of Data Burst indication (RAN3, RAN2);
In [1], a new Work Item for XR aims at specifying the following enhancements related to XR awareness and having an impact on RAN2:
-	Signalling by CN of semi-static information per QoS flow (e.g. PDU set QoS parameters), dynamic information per PDU set (PDU Set information and Identification) and End of Data Burst indication (RAN3, RAN2);
-	Impact of identifying by UE of PDU Sets, Data bursts and PSI, as needed (RAN2);
-	Provisioning by UE of XR traffic assistance information e.g. periodicity, UL traffic arrival information (RAN2, RAN3)

In RAN2#123 Tolouse the following proposals were agreed: 
· UE reports Burst Arrival time and Jitter associated with the UL data burst periodicity in uplink using UAI.  ​

· UE reports UL data burst periodicity in uplink using UAI.​

· All UAI fields for XR are optional fields in RRC. FFS how to handle persistency of signalled information (e.g. UE reports BAT first, then jitter).​

· Consider exact jitter range later on (e.g. via email discussion)​

· UE can also report there is no jitter (e.g. for pose).​

· Reuse UAI framework, e.g. network can configure when UE is allowed to report UAI. Exact triggering upon being configured and change of UAI is up to UE implementation. Network can configure prohibit timer for the reporting.

In this contribution we discuss the stage-3 impact of reporting UL jitter, periodicity and burst arrival time information.
2	RRC impact related to UAI 
3GPP has agreed that UE should report UL periodicity, jitter range and burst arrival time associated with a QoS flow. 
This should be captured in the TS 38.331 RRC specification [1]. In the boxes below we highlight in green potential additions to several sections in TS 38.331.
2.1 Changes in RRC section 5.7.4 UE Assistance information

In section ‘5.7.4.1 UE Assistance information’, the following sentence (green) may be added.<From section 5.7.4.1 UE Assistance information>
The purpose of this procedure is for the UE to inform the network of: 
…
-	service link (specified in TS 38.300 [2]) propagation delay difference between serving cell and neighbour cell(s).

· UL traffic pattern information associated with a QoS flow including jitter range, data burst periodicity and burst arrival time.


[bookmark: _Toc146839789] The following sentence: “UL traffic pattern information associated with a QoS flow including jitter range, data burst periodicity and burst arrival time” is added to section 5.7.4.1 of TS 38.331
In section ‘5.7.4.2 Initiation’ the following sentences may be added to capture the initiation procedures 

<From section 5.7.4.2 Initiation>
…
A UE capable of providing service link propagation delay difference between serving cell and neighbour cell(s) shall initiate the procedure upon being configured to do so, and upon determining that service link propagation delay difference between serving cell and a neighbour cell has changed more than threshPropDelayDiff compared with the last reported value.
A UE capable of providing UL traffic pattern information per QoS flow including jitter range, data burst periodicity and burst arrival time information initiate the procedure upon being configured to do so and upon change of either jitter range or data burst periodicity. 

…
1>	if configured to provide service link propagation delay difference between serving cell and neighbour cell(s);
2>	if the UE did not transmit a UEAssistanceInformation message with propagationDelayDifference since it was configured to provide service link propagation delay difference between serving cell and neighbour cell(s); or
2>	for any neighbour cell in neighCellInfoList, if the service link propagation delay difference between serving cell and the neighbour cell has changed more than threshPropDelayDiff since the last transmission of the UEAssistanceInformation message including propagationDelayDifference:
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide service link propagation delay difference between serving cell and each neighbour cell included in the neighCellInfoList;
    1> if configured to provide UL traffic pattern information; 
   2> if the UE did not transmit a UEAssistanceInformation message with ulTrafficInformation since it was configured to provide UL traffic information; or
  2> if the UE's UL traffic pattern associated with a single or multiple QoS flow changed from the last time UE initiated transmission of the UEAssistanceInformation message including ulTrafficInformation and timer TXXX is not running; 
	3> Start or restart the timer TXXX with the timer value set to the ulTrafficInformationProhibitTimer;
3> initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide UL traffic information;
	 





[bookmark: _Toc146839790]Capture the highlighted text above in section 5.7.4.2 of TS 38.331
In ‘section 5.7.4.3 Actions related to transmission of UEAssistanceInformation message’ the following sentences may be captured.
<From section 5.7.4.3 Action related to transmission of UEAssistanceInformation message>
The UE shall set the contents of the UEAssistanceInformation message as follows: 
…
1>	if transmission of the UEAssistanceInformation message is initiated to provide an indication about whether the criterion for RRM relaxation for connected mode is fulfilled or not fulfilled:
2>	if the criterion for RRM measurement relaxation for connected mode is fulfilled:
3>	set the rrm-MeasRelaxationFulfilment to true;
2>	else:
3>	set the rrm-MeasRelaxationFulfilment to false.
1>	if transmission of the UEAssistanceInformation message is initiated to provide the service link propagation delay difference between serving cell and neighbour cell(s) according to 5.7.4.2;
2>	include the propagationDelayDifference for each neighbour cell in the neighCellInfoList;

1> if transmission of the UEAssistanceInformation message is initiated to provide a  UL jitter information, data burst periodicity and burst arrival time according to 5.7.4.2;

2>  if data burst periodicity information is available;
3> set the data burst periodicity value;
3> set the associated QoS flow value;
	2> if data burst periodicity information is set and jitter information is available;
		3> set the UL jitter range value;
	2> if data burst periodicity information is set and burst arrival time is available;
		3> set the burst arrival time value;

[bookmark: _Toc146839791]Capture the highlighted text above in section 7.5.4.3 of TS 38.331
2.2 Changes in RRC section 5.3.5 RRC reconfiguration
To configure the UE to report UL traffic pattern information associated with QoS flow(s), the otherConfig will need to be updated with a configuration parameter called in this example ulTrafficPatternReportingConfig. 
In section ‘5.3.5.9 Other configuration’ the following additions may be added.<From section 5.3.5.9 Other configuration>
The UE shall:
…
1>	if the received otherConfig includes the rrm-MeasRelaxationReportingConfig:
2>	if the rrm-MeasRelaxationReportingConfig is set to setup:
3>	consider itself to be configured to report the fulfilment of the criterion for relaxing RRM measurements in accordance with 5.7.4;
2>	else:
3>	consider itself not to be configured to report the fulfilment of the criterion for relaxing RRM measurements.
1>	if the received otherConfig includes the ulTrafficPatternReportingConfig:
2>	if ulTrafficPatternReportingConfig is set to setup:
3>	consider itself to be configured to UL traffic pattern information reports in accordance with 5.7.4;
2>	else:
3>	consider itself not to be configured to send UL traffic pattern information reports and stop timer TXXX, if running.

[bookmark: _Toc146839792]Capture the highlighted text above in section 5.3.5.9 of TS 38.331
2.3 Changes in RRC section 5.3.7 RRC connection re-establishment
In case of RRC connection re-establishment, if UE is not configured with attemptCondReconfig then the ulTrafficPatternReportingConfig should be released. This behaviour is like other UAI reporting configurations.
In section ‘5.3.7.2 Initiation’ the following sentence may be captured.
<From section 5.3.7.2 Initiation>
Upon initiation of the procedure, the UE shall: 
1>	stop timer T310, if running;
1>	stop timer T312, if running;
1>	stop timer T304, if running;
1>	start timer T311;
1>	stop timer T316, if running;
      1> if UE is not configured with attemptCondReconfig: 
…
2>	release propDelayDiffReportConfig, if configured;
2>	release rrm-MeasRelaxationReportingConfig, if configured;
2>	release maxBW-PreferenceConfigFR2-2, if configured;
2>	release maxMIMO-LayerPreferenceConfigFR2-2, if configured;
2>	release minSchedulingOffsetPreferenceConfigExt, if configured;
	2>release ulTrafficPatternReportingConfig, if configured and stop timer TXXX, if running; 


[bookmark: _Toc146839793]The following sentence “2>release ulTrafficPatternReportingConfig, if configured and stop timer TXXX, if running; ” is added to the procedure in section 5.3.7.2 in TS 38.331
In section ‘5.3.7.3 Actions following cell selection while T311 is running’ the following sentence may also be added.
<From section 5.3.7.3 Actions following cell selection while T311 is running>
…
1> if the cell selection is triggered by detecting radio link failure of the MCG or re-configuration with sync failure of the MCG or mobility from NR failure, and 
1> if attemptCondReconfig is configured; and

1> if the selected cell is not configured with CondEventT1, or the selected cell is configured with CondEventT1 and leaving condition has not been fulfilled; and

1> if the selected cell is one of the candidate cells for which the reconfigurationWithSync is included in the masterCellGroup in the MCG VarConditionalReconfig: 
2> if the UE supports RLF-Report for conditional handover, set the choCellId in the VarRLF-Report to the global cell identity, if available, otherwise to the physical cell identity and carrier frequency of the selected cell; 
2> apply the stored condRRCReconfig associated to the selected cell and perform actions as specified in 5.3.5.3; 
NOTE1: It is left to network implementation to how to avoid key stream reuse in case of CHO based recovery after a failed handover without key change. 
1> else: 
2> if UE is configured with attemptCondReconfig:
	     …
3>	release rrm-MeasRelaxationReportingConfig, if configured;
3>	release maxBW-PreferenceConfigFR2-2, if configured;
3>	release maxMIMO-LayerPreferenceConfigFR2-2, if configured;
3>	release minSchedulingOffsetPreferenceConfigExt, if configured;
3>	suspend all RBs, and BH RLC channels for the IAB-MT, except SRB0 and broadcast MRBs;
3>release ulTrafficPatternReportingConfig, if configured and stop timer TXXX, if running; 


[bookmark: _Toc146839794]The following sentence “3>release ulTrafficPatternReportingConfig, if configured and stop timer TXXX, if running” can be added to the procedure in section 5.3.7.3 of TS 38.331
2.4 Changes in RRC section 7.1.1 Timers (informative)
To describe the prohibit timer TXXX the UE the following table entry can be added to section ‘7.1.1 Timers (informative)’.<From section 7.1.1 Timers (informative)>
Timer
Start
Stop
At expiry
TXXX
Upon transmitting UEAssistanceInformation message with ul traffic pattern information.
Upon releasing ulTrafficPatternReportingConfig during the connection re-establishment/resume procedures, and upon receiving ulTrafficPatternReportingConfig  set to release.
No action.
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[bookmark: _Toc146839795]A new timer prohibit timer TXXX is introduced in section 7.1.1 of TS 38.331 the ID XXX can be discussed.
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2.5 ASN.1 impacts
UEAssistanceInformation 
To capture the new UAI information we suggest a new ulTrafficInformation-r18 IE is added to the existing UEAssistanceInformation message. The ulTrafficInformation-r18 will constitute a list of type UlTrafficPatternInfo-r18. The size of the list depends on the maxNrofTrafficPattern-r18. This parameter will determine the maximum number of QoS flows the UE can report UL traffic pattern information on. When UE transmit UL traffic pattern information in UAI it will send information related to all the QoS flows up to the maximum number. The related QoS flow will be identified by the parameter trafficPattern-QoS-identity-r18 inside the UlTrafficPatternInfo-r18 sequence.
Inside UlTrafficPatternInfo-r18 we propose 4 parameters to be signalled.
1. First the before mentioned trafficPattern-QoS-identity-r18 to signal which QFI the periodicity, jitter range and BAT is associated with. Since it has been agreed that UE reports per QoS flow this field should be conditional based on the appearance of either periodicity, jitter range or BAT. If for example neither periodicity, jitter range or BAT is present then this field need not be present.

2. The jitter range signaled with steps of 0.5ms, where the value indicates the range [-x, x] ms. This field should be optional and conditional on the periodicity information. Considering that XR traffic flow periodicity may take on multiple different values, the relevance of jitter information may depend on the period. For example, a 4 ms jitter range may be considered large or small depending on the overall traffic periodicity. If the period is e.g. 16.667 ms with 4 ms jitter, UE may get treatment A in RAN, but if period is instead 4 ms with 4 ms jitter, RAN may find treatment B more suitable. 

3. The periodicity is signaled in similar format as is done from the CN i.e. an integer in the range 0 to 640000 microseconds, this will ensure enough flexibility to capture a wide range of different periodicities. This field should be optional.

4. The burst arrival time is signaled as a referenceTime IE. This field should be conditional on the presence of the periodicity IE. If an associated periodicity is not provided this information will be useless since it would be impossible to use this information to predict the arrival of the next burst.

Below we provide an example of how the new IEs are described. 
· 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
-- ASN1START
-- TAG-UEASSISTANCEINFORMATION-START

...


UEAssistanceInformation-v1700-IEs ::= SEQUENCE {…
	…
      nonCriticalExtension                  UEAssistanceInformation-v1800-IEs OPTIONAL
}
UEAssistanceInformation-v1800-IEs ::=     SEQUENCE {
    ulTrafficInformation-r18                   UlTrafficInformation-r18 OPTIONAL,
nonCriticalExtension                  SEQUENCE {}              	   OPTIONAL
}



UlTrafficInformation-r18 ::= SEQUENCE (SIZE(1..maxNrofTrafficPattern-r18)) OF UlTrafficPatternInfo-r18

UlTrafficPatternInfo-r18::= ::=     SEQUENCE {
	trafficPattern-QoS-identity-r18 INTEGER(0..FFS) 																	    OPTIONAL, 
	jitterRange-r18		            ENUMERATED{0ms 0.5ms,1ms,1.5ms,2ms,2.5ms,3ms,3.5ms,4ms,4.5ms,5ms, 6ms,7ms,8ms,9ms,10ms, NULL}	OPTIONAL, 
    periodicity-r18 				INTEGER{0..6400000} 													    OPTIONAL,
    burstArrivalTime-r18		    ReferenceTime-r18,																     	OPTIONAL
	}



-- TAG-UEASSISTANCEINFORMATION-STOP
-- ASN1STOP


	UlTrafficPatternInfo field descriptions

	trafficPattern-QoS-identity-r18
Indicates the associated QFI of the UL traffic information. 

	jitterRange-r18
This field indicates the estimated jitter range as the positive or negative deviation of the arrival time of first packet of a Data Burst compared to the ideal Data Burst start time which is be determined based on the periodicity-r18. Values 0.5ms corresponds to the range [-0.5, 0.5] ms centered around the ideal start time, 1ms correspond to the range [-1, 1] ms and so on. 

	periodicity-r18
This field indicates the Data Burst periodicity associated with the UL traffic on a QFI indicated by trafficPattern-QoS-identity-r18.Periodicity expressed in units of 1 us.

	burstArrivalTime-r18
This field indicates the estimated arrival time of a data burst. This field is encoded as a referenceTime IE.



[bookmark: _Toc146839796]UAI is extended to send a list containing UL traffic information associated one or more QoS flow(s)
[bookmark: _Toc146839797]Each entry in the list contains an QFI identifier, periodicity value, jitter value and BAT value.
[bookmark: _Toc146839798]Periodicity is signalled using the same format as provided from the CN i.e. integer number of microseconds from 0…640000
[bookmark: _Toc146839799]Jitter can be signalled as an enum with steps 0.5ms. This field can be omitted If jitter information is unavailable
[bookmark: _Toc146839800]Associated QGI is signalled as an integer.
[bookmark: _Toc146839801]The maximum number of QFI to report periodicity, jitter, and BAT on can be discussed in RAN2.
[bookmark: _Toc146839802]QFI reporting should be conditional on the presence of jitter, periodicity and BAT, i.e. if neither jitter periodicity or BAT is available to UE no need to signal QFI.
[bookmark: _Toc146839803]Jitter information is conditional on periodicity information, i.e. if no periodicity information is available jitter information is not signalled.
[bookmark: _Toc146839804]Burst arrival time is conditional on periodicity information, i.e. if no periodicity information is available BAT is not signalled.

OtherConfig
To configure the UE to start sending UL traffic pattern information associated with QoS flow(s), the OtherConfig is updated with UlTrafficPatternReportingConfig-r18. This parameter contains a ulTrafficPatternReportingProhibitTimer. 


[bookmark: _Toc146839805]The otherConfig is extended with an “UlTrafficPatternReportingConfig-r18 “ carrying a  “ulTrafficPatternReportingProhibitTimer” IE that  configures a prohibit  timer for ul  traffic  pattern reporting 

· [bookmark: _Toc60777512][bookmark: _Toc139045909]OtherConfig
The IE OtherConfig contains configuration related to miscellaneous other configurations.
OtherConfig information element
-- ASN1START
-- TAG-OTHERCONFIG-START

…


OtherConfig-v1800 ::=                   SEQUENCE {
…

ulTrafficPatternReportingConfig-r18 	SetupRelease{UlTrafficPatternReportingConfig-r18} OPTIONAL,

    }

UlTrafficPatternReportingConfig-r18 ::= SEQUENCE {
ulTrafficPatternReportingProhibitTimer   INTEGER {0ms, 200ms 400ms, 600ms, 800ms, 1000ms, inf, spare1} 
 }




-- TAG-OTHERCONFIG-STOP
-- ASN1STOP

	OtherConfig field descriptions

	ulTrafficPatternReportingProhibitTimer
Prohibit timer for UL traffic pattern information reporting. Value in milliseconds. Value 0ms means prohibit timer is set to 0 ms and so on. Inf means the UE is configured to report UL traffic information only once.



Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	The following sentence: “UL traffic pattern information associated with a QoS flow including jitter range, data burst periodicity and burst arrival time” is added to section 5.7.4.1 of TS 38.331
Proposal 2	Capture the highlighted text above in section 5.7.4.2 of TS 38.331
Proposal 3	Capture the highlighted text above in section 7.5.4.3 of TS 38.331
Proposal 4	Capture the highlighted text above in section 5.3.5.9 of TS 38.331
Proposal 5	The following sentence “2>release ulTrafficPatternReportingConfig, if configured and stop timer TXXX, if running; ” is added to the procedure in section 5.3.7.2 in TS 38.331
Proposal 6	The following sentence “3>release ulTrafficPatternReportingConfig, if configured and stop timer TXXX, if running” can be added to the procedure in section 5.3.7.3 of TS 38.331
Proposal 7	A new timer prohibit timer TXXX is introduced in section 7.1.1 of TS 38.331 the ID XXX can be discussed.
Proposal 8	UAI is extended to send a list containing UL traffic information associated one or more QoS flow(s)
Proposal 9	Each entry in the list contains an QFI identifier, periodicity value, jitter value and BAT value.
Proposal 10	Periodicity is signalled using the same format as provided from the CN i.e. integer number of microseconds from 0…640000
Proposal 11	Jitter can be signalled as an enum with steps 0.5ms. This field can be omitted If jitter information is unavailable
Proposal 12	Associated QGI is signalled as an integer.
Proposal 13	The maximum number of QFI to report periodicity, jitter, and BAT on can be discussed in RAN2.
Proposal 14	QFI reporting should be conditional on the presence of jitter, periodicity and BAT, i.e. if neither jitter periodicity or BAT is available to UE no need to signal QFI.
Proposal 15	Jitter information is conditional on periodicity information, i.e. if no periodicity information is available jitter information is not signalled.
Proposal 16	Burst arrival time is conditional on periodicity information, i.e. if no periodicity information is available BAT is not signalled.
Proposal 17	The otherConfig is extended with an “UlTrafficPatternReportingConfig-r18 “ carrying a  “ulTrafficPatternReportingProhibitTimer” IE that  configures a prohibit  timer for ul  traffic  pattern reporting
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