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Introduction
To improve the positioning accuracy, timing error mitigation mechanism was introduced by RAN1. The details on TEG grouping and associated error margins need further study. This paper will provide our considerations.
Discussion
	Issue 1-1-1 The values of timing error margins associated with Rx TEGs for UE/TRP?
· Agreements in GTW (1.19)
· A single timing error margin is associated with each Rx TEG 
· FFS if same or different margins are used for measurements with different time stamps
· FFS: whether the timing error margin is the same or not for all Rx TEGs if UE/TRP has multiple TEGs
Candidate options:
· Option A: (Qualcomm, Nokia)
· Step #1: RAN4 define multiple candidate values {TE1, TE2, …} in the spec. 
· Step #2: UE/TRP has multiple Rx TEGs (TEG#1, TEG#2, …) associated with multiple values (M1, M2, …), which means the timing error difference between the measurements within the TEG#i is within the margin Mi where i=1,2,…. 
· Mi is selected from {TE1, TE2, …}
· Mi can be same as or different from each other
· Step #3: UE/TRP reports the corresponding margin together with Rx TEG ID during the measurement report. 
· Step #4: The applicability of reported UE Rx TEG is limited to the measurements contained within the measurement report in which the Rx TEG information is provided, and only to measurements that are tagged with a Rx TEG ID.
· Step #5: RRM accuracy requirements will be defined based on the different values {TE1, TE2, …}. 
· Option C: (Ericsson, OPPO, Intel, Nokia)
· Step #1: RAN4 define multiple candidate values {TE1, TE2, …} in the spec. 
· Step #2: UE/TRP has multiple Rx TEGs (TEG#1, TEG#2, …) associated with the same value  M, which means the timing error difference between the measurements within the same Rx TEG is within the margin M. 
· M is selected from {TE1, TE2, …}
· Step #3: UE/TRP reports selected margin M before the measurement (e.g. after receiving the location request) and only report the Rx TEG ID during the measurement report. 
· Step #4: The applicability of reported UE Rx TEG is limited to the measurements contained within the measurement report in which the Rx TEG information is provided. 
· Step #5: RRM accuracy requirements will be defined based on the different values {TE1, TE2, …}. 
· Step #6: FFS whether NW can configure requested margin to UE/TRP based on positioning demand.
· Option D (HW): 
· Step #1: RAN4 define multiple candidate values {TE1, TE2, …} in the spec. 
· Step #2: LMF selects one value M from {TE1, TE2, …} and indicate to UE/TRP
· Step #3: UE/TRP has multiple Rx TEGs (TEG#1, TEG#2, …) associated with the same value  M, which means the timing error difference between the measurements within the same Rx TEG is within the margin M. 
· Step #4: The applicability of reported UE Rx TEG is limited to the measurements contained within the measurement report in which the Rx TEG information is provided, and only to measurements that are tagged with a Rx TEG ID.
· Step #5: RRM requirements will be defined based on the different values {TE1, TE2, …}


The first FFS in the GTW agreement is whether to define different TEG margins for measurement results with different time stamps. In our understanding, the intention of different TEG margins is to consider the time-variant error component. However, it has already been agreed that UE Rx TEG is applicable to measurements contained within the measurement report. If the timing error difference with different time stamps is larger than TEG margin, UE could use separate reports to include the measurement results. There is no need to use different TEG margins associated with different time stamps. 
Proposal 1: Same TEG margins are used regardless of time stamp. 
The second FFS in the GTW agreement is whether all the Rx TEG for a UE/TRP is the same or not. This issue is also related to the candidate options on how to select and report TE. We think same TE value for all TEGs should be used as baseline. And the signalling overhead is smaller compared with reporting the associated TE values in each measurement report by using option A. Then the next question is who will select the TE value, UE/TRP in option C or LMF in option D. Since how to group TEG is up to UE/TRP implementation, we think selecting TE value should also be left for UE/TRP implementation. Therefore, option C is preferred. 
Proposal 2: Same TEG margin for all TEGs should be used as baseline and the TEG margin should be determined by UE/TRP itself.
	Issue 1-1-3 Approaches for LMF acquiring the timing error margins associated with TEGs of UE/TRP? 
Agreements:
· RAN4 define the possible timing error margin(s) in TS 38.133. 
· FFS whether NW can configure requested margins to UE/TRP based on demand.
· FFS whether UE/TRP need to report used margins to NW based on implementation. 


According to the above-mentioned options, multiple candidate TE margins and the corresponding RRM accuracy requirements will be specified in TS 38.133. Then the TE margins selected by UE/TRP should be reported to the LMF so that the LMF could know the residual timing error for positioning fix. As for whether network could configure the requested TE margins based on demand, we are open to discuss the relation between margin requested by network and margin supported by UE/TRP capability. Even agreed, such the network configuration should be considered as an assistant information and UE/TRP is allowed to select a different TE value.
Proposal 3: UE/TRP shall report the used TEG margins to network, if supporting multiple candidate TEG margins.
Conclusion
In this contribution, our views on the TEG grouping and associated error margins. 
Proposal 1: Same TEG margins are used regardless of time stamp. 
Proposal 2: Same TEG margin for all TEGs should be used as baseline and the TEG margin should be determined by UE/TRP itself.
Proposal 3: UE/TRP shall report the used TEG margins to network, if supporting multiple candidate TEG margins.
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