
3GPP TSG RAN WG1 #109-e		R1-2203960
e-Meeting, May 9th – 20th, 2022

Source:	OPPO
Title:	Maintenance of Rel-17 Positioning Accuracy Enhancement
Agenda Item:	8.5.1
Document for:	Discussion and Decision

1. Introduction
[bookmark: _Hlk30969022]The Rel-17 NR positioning WI was targeted to improve the NR positioning performance from various aspects. In this contribution, we will discuss a few remaining issues of the NR positioning enhancement.
Mitigating UE Rx/Tx and/or gNB Rx/Tx timing 
TEG for PRS 
In the current version of TS 38.214 [1], the terminologies of “ueRxTEG” and “ueRxTEG” are defined. However, they are not used in the specification. In contrast, the terminologies of “UE Rx TEG” and “UE RxTx TEG” are used in TS 38.214. Thus, we have the following proposal:
Proposal 1: Adopt the following TP1 for TS 38.214 to keep the consistency within the same specification. 
	TP1 for TS 38.214 
--------------------------------------------------------------------------------------------------------------------------------
Reason for change: The terminologies of “ueRxTEG” and “ueRxTEG” are defined in TS 38.214. However, they are not used in the specification. In contrast, the terminologies of “UE Rx TEG” and “UE RxTx TEG” are used in TS 38.214.
Summary of change: Change ueRxTEG” and “ueRxTEG” to “UE Rx TEG” and “UE RxTx TEG”, respectively 
Consequences if not approved:  Inconsistent terminologies within the same specification.
--------------------------------------------------------------------------------------------------------------------------------
[bookmark: _Toc11352159][bookmark: _Toc20318049][bookmark: _Toc27299947][bookmark: _Toc29673221][bookmark: _Toc29673362][bookmark: _Toc29674355][bookmark: _Toc36645585][bookmark: _Toc45810634][bookmark: _Toc100147444]
5.1.6.5	PRS reception procedure 
<Unchanged parts are omitted>
The UE may be configured to report one or more measurement instances, each with its own timestamp, on DL RSTD, DL PRS-RSRP, and/or UE Rx-Tx time difference measurements, in a single measurement report. 
Timing Error Group(s) (TEG(s)) at UE side are defined:
-	ueRxTEG UE Rx TEG is associated with one or more DL measurements, which have the Rx timing error difference within a certain margin.
-	ueRxTxTEG UE RxTx TEG is associated with one or more UE Rx-Tx time difference measurements, which have the 'Rx timing errors+Tx timing errors' difference within a certain margin.

<Unchanged parts are omitted>



Tx TEG for SRS 
In the current version of TS 38.214 [1], the terminology “ueTxTEG” is defined. However, it is not used in the specification. In contrast, the terminology “UE Tx TEG” in TS 38.214. Thus, we have the following proposal:
Proposal 2: Adopt the following TP2 for TS 38.214 to keep the consistency within the same spec. 
	TP2 for TS 38.214 
--------------------------------------------------------------------------------------------------------------------------------
Reason for change: The terminology “ueTxTEG” is defined in TS 38.214. However, it is not used in the specification. In contrast, the terminology “UE Tx TEG” is used in TS 38.214.
Summary of change: Change “ueTxTEG” to “UE Tx TEG”
Consequences if not approved:  Inconsistent terminologies within the same specifiction.
--------------------------------------------------------------------------------------------------------------------------------

[bookmark: _Toc29673223][bookmark: _Toc29673364][bookmark: _Toc29674357][bookmark: _Toc36645587][bookmark: _Toc45810636][bookmark: _Toc100147446]6.2.1.4	UE sounding procedure for positioning purposes
<Unchanged parts are omitted>
The UE may be configured, subject to UE capability, to report UE Tx TEGs (Timing Error Group), where the TEGs are:
-	ueTxTEG which UE Tx TEG is associated with the transmissions of one or more UL SRS resources for the positioning purpose, which have the Tx timing error difference within a certain margin.
The UE may be configured to report, subject to UE capability, association information of SRS resource(s) configured by the higher layer parameter SRS-PosResource with UE Tx TEG(s) via higher layer parameter [ueTxTEG]. 
<Unchanged parts are omitted>



3. Enhancements to DL-AoD
The current version of TS 38.214 of Rel-17 [1] does not clearly describe method of calculating the range of expected DL angle of arrival. The specification only specify the method of configuring expected angle and uncertainty range, but it does specify the method of calculating expected rang, which is part of previous RAN1 agreement. We propose the following to fix that:
Proposal 3: Adopt the following TP for TS 38.214 for complete specification of method of expected DL-AoD/AoA. 
	TP for TS 38.214:
Reason for change: The text specificaton on expected DL-AoD/AoA is not complete
Summary of change: Add text to specify the method of calculating range of expected DL-AoD/AoA.
Consequences if not approved:  Ambiguity in UE behavior.


	5.1.6.5	PRS reception procedure 
<Unchanged parts are omitted>
The UE may request to be provided with either expected DL-AoD/ZoD and uncertainty range(s) of expected DL-AoD/ZoD, or expected DL-AoA/ZoA and uncertainty range(s) of the expected DL-AoA/ZoA. The UE may be provided with expected DL-AoD/ZoD and uncertainty range(s) of the expected DL-AoD/ZoD with granularity of 1 degree. The UE may be provided with expected DL-AoA/ZoA and uncertainty range(s) of the expected DL-AoA/ZoA with granularity of 1 degree. The uncertainty range(s) of the expected DL-AoD/DL-AoA may be configured within [0, 60]. The uncertainty range(s) of expected DL-ZoD/DL-ZoA may be configured within [0, 30]. The UE may calculate the range of expected DL-AoD/DL-ZoD as (expected DL-AoD/ZoD – uncertainty range of expected DL-AoD/ZoD/2, expected DL-AoD/ZoD + uncertainty range of expected DL-AoD/ZoD/2) and may calculate the range of expected DL-AoA/DL-ZoA as (expected DL-AoA/ZoA – uncertainty range of expected DL-AoA/ZoA/2, expected DL-AoA/ZoA + uncertainty range of expected DL-AoA/ZoA/2)

<Unchanged parts are omitted>



4. Conclusions
In this contribution, we discussed the remaining issues for Rel-17 Positioning accuracy enhancement, and provided the following TPs:
Proposal 1: Adopt the following TP1 for TS 38.214 to keep the consistency within the same specification. 
	TP1 for TS 38.214 
--------------------------------------------------------------------------------------------------------------------------------
Reason for change: The terminologies of “ueRxTEG” and “ueRxTEG” are defined in TS 38.214. However, they are not used in the specification. In contrast, the terminologies of “UE Rx TEG” and “UE RxTx TEG” are used in TS 38.214.
Summary of change: Change ueRxTEG” and “ueRxTEG” to “UE Rx TEG” and “UE RxTx TEG”, respectively 
Consequences if not approved:  Inconsistent terminologies within the same specification.
--------------------------------------------------------------------------------------------------------------------------------

5.1.6.5	PRS reception procedure 
<Unchanged parts are omitted>
The UE may be configured to report one or more measurement instances, each with its own timestamp, on DL RSTD, DL PRS-RSRP, and/or UE Rx-Tx time difference measurements, in a single measurement report. 
Timing Error Group(s) (TEG(s)) at UE side are defined:
-	ueRxTEG UE Rx TEG is associated with one or more DL measurements, which have the Rx timing error difference within a certain margin.
-	ueRxTxTEG UE RxTx TEG is associated with one or more UE Rx-Tx time difference measurements, which have the 'Rx timing errors+Tx timing errors' difference within a certain margin.

<Unchanged parts are omitted>



Proposal 2: Adopt the following TP2 for TS 38.214 to keep the consistency within the same spec. 
	TP2 for TS 38.214 
--------------------------------------------------------------------------------------------------------------------------------
Reason for change: The terminology “ueTxTEG” is defined in TS 38.214. However, it is not used in the specification. In contrast, the terminology “UE Tx TEG” is used in TS 38.214.
Summary of change: Change “ueTxTEG” to “UE Tx TEG”
Consequences if not approved:  Inconsistent terminologies within the same specifiction.
--------------------------------------------------------------------------------------------------------------------------------

6.2.1.4	UE sounding procedure for positioning purposes
<Unchanged parts are omitted>
The UE may be configured, subject to UE capability, to report UE Tx TEGs (Timing Error Group), where the TEGs are:
-	ueTxTEG which UE Tx TEG is associated with the transmissions of one or more UL SRS resources for the positioning purpose, which have the Tx timing error difference within a certain margin.
The UE may be configured to report, subject to UE capability, association information of SRS resource(s) configured by the higher layer parameter SRS-PosResource with UE Tx TEG(s) via higher layer parameter [ueTxTEG]. 
<Unchanged parts are omitted>



Proposal 3: Adopt the following TP for TS 38.214 for complete specification of method of expected DL-AoD/AoA. 
	TP for TS 38.214:
Reason for change: The text specificaton on expected DL-AoD/AoA is not complete
Summary of change: Add text to specify the method of calculating range of expected DL-AoD/AoA.
Consequences if not approved:  Ambiguity in UE behavior.


	5.1.6.5	PRS reception procedure 
<Unchanged parts are omitted>
The UE may request to be provided with either expected DL-AoD/ZoD and uncertainty range(s) of expected DL-AoD/ZoD, or expected DL-AoA/ZoA and uncertainty range(s) of the expected DL-AoA/ZoA. The UE may be provided with expected DL-AoD/ZoD and uncertainty range(s) of the expected DL-AoD/ZoD with granularity of 1 degree. The UE may be provided with expected DL-AoA/ZoA and uncertainty range(s) of the expected DL-AoA/ZoA with granularity of 1 degree. The uncertainty range(s) of the expected DL-AoD/DL-AoA may be configured within [0, 60]. The uncertainty range(s) of expected DL-ZoD/DL-ZoA may be configured within [0, 30]. The UE may calculate the range of expected DL-AoD/DL-ZoD as (expected DL-AoD/ZoD – uncertainty range of expected DL-AoD/ZoD/2, expected DL-AoD/ZoD + uncertainty range of expected DL-AoD/ZoD/2) and may calculate the range of expected DL-AoA/DL-ZoA as (expected DL-AoA/ZoA – uncertainty range of expected DL-AoA/ZoA/2, expected DL-AoA/ZoA + uncertainty range of expected DL-AoA/ZoA/2)

<Unchanged parts are omitted>
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