3GPP RAN WG2 Meeting #118-e
R2-2205730
Electronic, May 9 – May 20, 2022
Agenda Item:
6.11.2.6
Source:
InterDigital Inc.
Title:
Discussion on UE TX TEG association reporting
Document for:
Discussion

1 Introduction
During RAN2#117-e [1], the following agreements were made on UE Tx timing error group (TEG) association for UL-TDOA. 
	Agreements:

Proposal 1 (modified): The SRS-TEG association reporting, if any, shall always be reported along with the UE Rx – Tx time difference measurement report for Multi-RTT with no additional periodicities (8/11) and to agree the TP on report of association for Multi-RTT in the annex (11/12). Any additional parameters can be discussed in the running CRs pending RAN1 input.

Proposal 2 (modified): For UL-TDOA, configure UE TxTEG Report Config in SRS-Config IE and a new RRC message to report the changes of UE TxTEG (9/11).

Proposal 5 (modified): Each of association information of UL SRS resources with timestamp indicating the change of the Tx TEG association (8/12) and agree the TP of UE-TxTEG-Report-v17xy-IEs via RRC in the annex.
Agreements:

Proposal 3 (modified): The configurable intervals on report of association of TxTEG via RRC are ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240.  Relation to SRS intervals can be further checked in running CR discussion.

reportingAmount can be 1 or infinity.


The agreements from above are captured in the Rel-17 RRC CR [2] for positioning as follows:
6.2.2 UEPositioningAssistanceInfo

UEPositioningAssistanceInfo message

-- ASN1START

-- TAG-UEPOSITIONINGASSISTANCEINFO-START

UEPositioningAssistanceInfo-r17 ::= SEQUENCE {

    criticalExtensions                  CHOICE {

        uePositioningAssistanceInfo-r17     UEPositioningAssistanceInfo-IEs-r17,

        criticalExtensionsFuture            SEQUENCE {}

    }

}

UEPositioningAssistanceInfo-IEs-r17 ::= SEQUENCE {

    ue-TxTEG-AssociationList-r17            UE-TxTEG-AssociationList-r17        OPTIONAL,
    lateNonCriticalExtension                OCTET STRING                        OPTIONAL,

    nonCriticalExtension                    SEQUENCE {}                         OPTIONAL
}

UE-TxTEG-AssociationList-r17 ::= SEQUENCE (SIZE (1..maxUE-Tx-TEG-ID-r17)) OF UE-TxTEG-Association-r17

UE-TxTEG-Association-r17 ::=        SEQUENCE {

    ue-TxTEG-ID-r17                     INTEGER (1.. maxUE-Tx-TEG-ID-r17),

    nr-TimeStamp-r17                    NR-TimeStamp-r17,
    srs-PosResSetAssociationList-r17    SEQUENCE (SIZE (1.. maxNrofSRS-PosResourceSets-r16)) OF SRS-PosResSetAssociation-r17

}

SRS-PosResSetAssociation-r17 ::=    SEQUENCE {

    associatedSRS-PosResourceSetID-r17  INTEGER (0.. maxNrofSRS-PosResourceSets-r16),

    associatedSRS-PosResourceIdList-r17 SEQUENCE (SIZE(1.. maxNrofSRS-PosResources-r16)) OF AssociatedSRS-PosResourceId-r17 OPTIONAL
}

AssociatedSRS-PosResourceId-r17 ::= INTEGER (0.. maxNrofSRS-PosResources-1-r16)

----------Editor Notes: maxNrOfTEG-ID-r17 should be decided by RAN1/4.

NR-TimeStamp-r17 ::= SEQUENCE {

    nr-SFN-r17           INTEGER (0..1023),

    nr-Slot-r17          CHOICE {

        scs15-r17            INTEGER (0..9),

        scs30-r17            INTEGER (0..19),

        scs60-r17            INTEGER (0..39),

        scs120-r17           INTEGER (0..79)

    },

    ...

}

----------Editor Notes: RAN2 to decide on Event Driven Reporting, noChange, DeltaChange and update based upon RAN1 agreement on SRS-ResourceSet and rest.----
-- TAG-UEPOSITIONINGASSISTANCEINFO-STOP

-- ASN1STOP

 6.3.2 SRS-Config

UE-TxTEG-RequestUL-TDOA-Config-r17 ::= CHOICE {

    oneShot-r17                            NULL,

    periodicReporting-r17                  ENUMERATED {ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240}

}

In this contribution, we discuss the remaining issue on event triggered reporting of the association between UE Tx TEG and SRS resources for positioning (SRSp).
2 Discussion 
2.1 Event Triggered Reporting of UE TX TEG association
One of the issues on accuracy enhancements, which was discussed during RAN2#117-e [1][3] is on reporting of association between UE Tx TEG and SRSp resources for UL-TDOA. During RAN2#117e, periodic reporting and one-shot reporting of the UE Tx TEG association were agreed. However, how one-shot reporting may be used and whether it is related to event-triggered reporting is unclear. It was also not discussed during RAN2#117e whether and how event triggered reporting and its associated parameters (e.g. reportAmount, reportInterval) can be efficiently used for reporting the change in  UE Tx TEG association. As such an editor’s note for deciding on event triggered reporting was included in the RRC CR [2].

According to previous RAN1 agreements [4][5], the gNB can request the UE to report periodically the association information between UE Tx TEG ID and SRSp resources. The motivation for the agreement is to validate the association periodically such that the network does not inaccurately estimate UE location based on outdated association info. The UE can report to gNB the association info periodically as per a reporting configuration (i.e. UE-TxTEG-RequestUL-TDOA-Config-r17 in SRS-Config IE), where the periodicity may indicate the interval for which the association between UE Tx TEG and SRSp resources is considered to be valid by network. 
Although reporting occasions may occur periodically, the UE may not need to report the association info on every configured reporting occasion if there are no changes in the association. The UE should report only if any changes are identified to the association between UE Tx TEG and SRSp resources compared to the association reported in the previous reporting occasion. By allowing the UE to report only when an event associated with the change of Tx TEG association is identified, the signalling overhead can be reduced significantly, especially when the Tx TEG association does not change frequently. In this regard, the reduction in signalling overhead motivates the need for supporting event triggered reporting. 
Observation 1: 
By allowing the UE to report the association between UE Tx TEG and SRSp resources only when an event associated with the change of Tx TEG association is identified, signalling overhead can be reduced significantly 
For enabling accurate calculation of UE location, the network should be aware of the Tx TEG association info at least during the occasions when SRSp is transmitted. Otherwise, the positioning accuracy may be impacted if the latest UE Tx TEG association info is not available during an interval where the association between Tx TEG and SRSp resource may have changed. Such a change in the association info is known precisely at the UE. Therefore, allowing the UE to report the updated association info between Tx TEG and SRSp when detecting any events due to the changes in the association should be supported.
Proposal 1: 
Support configuring event triggered reporting for UL-TDOA to enable reporting of the association between UE Tx TEG ID and SRSp resources when a change in the association is identified 
For event triggered reporting, the parameters related to event type, noChange, and DeltaChange need not be defined to avoid additional complexity. Also, how the UE determines whether there is a change in the TEG association is up to UE implementation. Since the network may not be able to predict the changes in the Tx TEG association at UE, the reporting amount can be configured as ‘infinity’. Rather than using one-shot reporting or configuring the reporting amount to be only 1, configuring infinity for event-triggered reporting would allow the UE to report the association info without any restriction. 
Proposal 2: 
Support configuring of reportAmount of 1 and infinity for event triggered reporting of UE Tx TEG association 
For event-triggered reporting, it is possible that the UE may report the Tx TEG association too frequently (e.g. due to frequent movement/changes at UE), which may result in difficulty at network for controlling the resources for reporting. Also, the UE may need to frequently trigger SR/BSR each time an event is detected (e.g. due to change in the association info). On the other hand, each event-triggered report can provide useful information for the network to calculate the UE position accurately. 
Observation 2: 
For event-triggered reporting, it is possible that the UE may report the Tx TEG association too frequently (e.g. due to frequent movement/changes at UE), which may result in difficulty at network for controlling the resources for reporting
For addressing this issue of having timely Tx TEG association info without significantly increasing the signalling overhead, it is beneficial for configuring a validity time or reporting interval (reportInterval) for event-triggered reporting. By configuring the reportInterval, the UE is only allowed to report the Tx TEG association at the end of the reporting interval if any event is detected within a reportInterval. By configuring the UE to report any events as per the reporting interval, the network can balance the tradeoff between achieving proper positioning accuracy and reducing signalling overhead, especially when the reportAmount is configured to infinity. The configurable reporting interval values for event triggered reporting can reuse the same values as those agreed for periodic reporting: ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240. 
Proposal 3: 
Support configuring reportInterval for event-triggered reporting of UE Tx TEG association. 
Proposal 4: 
The configurable reportInterval values for event-triggered reporting are reused from periodic reporting (e.g. ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240)
The TP for event triggered reporting of UE Tx TEG association is provided in the appendix.
Conclusion
In this contribution, the following observation were made on: 
Observation 1: 
By allowing the UE to report the association between UE Tx TEG and SRSp resources only when an event associated with the change of Tx TEG association is identified, signalling overhead can be reduced significantly 
Observation 2: 
For event-triggered reporting, it is possible that the UE may report the Tx TEG association too frequently (e.g. due to frequent movement/changes at UE), which may result in difficulty at network for controlling the resources for reporting
Based on these observations, the following conclusions were made:
Proposal 1: 
Support configuring event triggered reporting for UL-TDOA to enable reporting of the association between UE Tx TEG ID and SRSp resources when a change in the association is identified 
Proposal 2: 
Support configuring of reportAmount of 1 and infinity for event triggered reporting of UE Tx TEG association 
Proposal 3: 
Support configuring reportInterval for event-triggered reporting of UE Tx TEG association. 

Proposal 4: 
The configurable reportInterval values for event-triggered reporting are reused from periodic reporting (e.g. ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240)
Appendix

The TP for event triggered reporting of UE Tx TEG association is as follows:
EventTriggerConfig-r17::=   SEQUENCE {

    reportInterval-r7       ENUMERATED {ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240}
    reportAmount-r17        ENUMERATED {1, infinity},

    ...

}
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