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1 Introduction
During RAN2#116bis-e [1], the following agreement was made related to UE Tx timing error group (TEG) association for UL-TDOA. 
Agreement:
For UL-TDOA, RRC signalling is used to convey the information about signalling for association of UL SRS resources with UE Tx TEGs ID to the gNB.  For multi-RTT, LPP is used.  FFS which RRC message(s) are used.

In this contribution, we discuss the remaining issues related to reporting of association between UE Tx TEG and SRS resources for positioning (SRSp).
2 Discussion on reporting UE TX TEG association
One of the remaining issues on accuracy enhancements, which is also discussed in part in the [Pre117-e][611][POS] open issues email discussion [2], is related to the reporting of the association between UE Tx TEG and SRSp resources. While the use of RRC signalling for reporting the association info was agreed in last RAN2 meeting [1], the details in terms of which/how frequent RRC signalling is used for indicating the association info is FFS. Additionally, it was also not clear whether the UE should send any information in RRC even if there is no change in the association between UL-SRSp resources and UE Tx TEGs ID.  

Periodic reporting of UE Tx TEG association 
According to previous RAN1 agreements [3][4], 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 The motivation for the agreement is to validate the association periodically such that the network does not use outdated association info between UE Tx TEG and SRSp resources and to avoid any inaccuracies when estimating the UE position. 

The UE can report to gNB the association info periodically as per a reporting configuration (e.g. configured via TxTEG Report Config 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 (e.g. network may use the last reported Tx TEG association info for calculating the UE location). The granularities of the periodicities configured for reporting the association info may be aligned with SRSp transmission periodicities since the gNB may need to know association info for received SRSp as frequent as the SRSp transmission periodicity. The association info between UE Tx TEG and SRSp resources can be reported by UE in RRC UEAssistanceInformation at the reporting occasions indicated in the UE Tx TEG reporting configuration. 
Proposal 1: 
UE can report the association information between UE Tx TEG ID and SRSp resources for UL-TDOA at the configured reporting occasion in RRC UEAssistanceInformation
Proposal 2 : 
Granularity of periodicity for reporting the association info should be aligned with that of the SRSp transmission periodicity
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 to the association. The UE should report association info 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 Tx TEG association only when change is identified, signalling overhead can be reduced significantly, especially when the Tx TEG association does not change frequently, and short periodicities are configured for the reporting occasions. 
Observation 1: 
By allowing the UE to report the association between UE Tx TEG and SRSp resources only when change is identified, signalling overhead can be reduced significantly 
Proposal 3: 
UE can report the association information between UE Tx TEG ID and SRSp resource for UL-TDOA at configured reporting occasion only if there is a change in the Tx TEG association compared to the last reporting occasion

Event-triggered reporting of UE Tx TEG association
For enabling accurate calculation of UE location, the network should be aware of the Tx TEG association info for every SRSp transmission. Otherwise, the positioning accuracy may be impacted if the 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 changes in the association should be supported.
Proposal 4: 
UE can report the association information between UE Tx TEG ID and SRSp resources whenever the UE determines the previous association information is no longer valid (e.g. change is identified in the 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 introducing a Tx TEG validity time. By configuring the validity time, the UE is not allowed to report the Tx TEG association if any event is detected before the expiry of the validity time. By allowing the UE to report any changes to the Tx TEG association only at the expiry of the validity time, the network can balance the tradeoff between achieving proper positioning accuracy and reducing signalling overhead. 
Proposal 5: 
Support configuring a validity time for UE Tx TEG (i.e. UE does not report the Tx TEG association info if any changes are identified before expiry of validity time)
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 change 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: 
UE can report the association information between UE Tx TEG ID and SRSp resources for UL-TDOA at the configured reporting occasion in RRC UEAssistanceInformation
Proposal 2 : 
Granularity of periodicity for reporting the association info should be aligned with that of the SRSp transmission periodicity
Proposal 3: 
UE can report the association information between UE Tx TEG ID and SRSp resource for UL-TDOA at configured reporting occasion only if there is a change in the Tx TEG association compared to the last reporting occasion

Proposal 4: 
UE can report the association information between UE Tx TEG ID and SRSp resources whenever the UE determines the previous association information is no longer valid (e.g. change is identified in the Tx TEG association)
Proposal 5: 
Support configuring a validity time for UE Tx TEG (i.e. UE does not report the Tx TEG association info if any changes are identified before expiry of validity time)
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