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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]RAN4 sent “Reply LS on the UE/TRP TEG framework” to RAN1/2/3 in R2-2209168 (R4-2214493). This contribution discussed the impact on RAN2 protocols according to the answers and agreement from RAN4 and the questions on the reply LS from RAN2’s perspective.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Discussion
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]Questions on the reply LS from RAN4
RAN4 reached the following agreements on TEG in their LS:
Applicability of timing error margin of Rx TEG: 
· For Rx TEG, the applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin. 
Observation 1: There is only clarification on the applicable timing error margin values on Rx TEG in RAN4 LS, however there is no clear statement that if there will be Applicability of timing error margin of Tx TEG and/or of RxTxTEG.
If there is applicability of timing error margin also for Tx TEG and/or for RxTx TEG from RAN4, then there will be impacts on RxTx TEG and Tx TEG in Multi-RTT and impacts on RRC for UL-TDOA accordingly. But now it is not clear for RAN2 yet.
Proposal 1: Ask a question to RAN4: Will there be applicability of timing error margin also for Tx TEG and/or for RxTx TEG?
Additionally, there are timing error margin of Rx TEG for RSTD in DL-TDOA report and for UE Rx-Tx timing difference in Multi-RTT report. However there is no frequency drift margin for UE Rx-Tx timing difference in Multi-RTT in TS 38.133. It is confused for RAN2 that if the applicable timing error margin values in the LS also work for the Rx TEG of UE Rx-Tx timing difference. A further clarification on the Applicability of timing error margin of Rx TEG for UE Rx-Tx timing difference is required.
Proposal 2: Ask a question to RAN4 because the LS is not clear on the applicability of timing error margin of Rx TEG for UE Rx-Tx timing difference: Does the Applicability of timing error margin of Rx TEG in the LS (R4-2214493) apply for UE Rx-Tx timing difference?
	Applicability of timing error margin of Rx TEG: 
· For Rx TEG, the applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin. 


Considering RAN4 sends the LS on the applicability of timing error margin of Rx TEG to RAN2, the statement is supposed to be captured clearly in LPP. However there is no definition of Rel-16 group delay margin and frequency drift margin either in TS37.355 or TS 38.133. RAN2 would like to learn from RAN4 that what can be referred to for the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin when these margins are captured in TS 37.355.
Proposal 3: Ask RAN4 to clarify the definition of Rel-16 group delay margin and frequency drift margin in TS 38.133 because there is no description of Rel-16 group delay margin and frequency drift margin either in TS37.355 or TS 38.133.

Impact on Rx/RxTx TEG margins report condition
According to the feedback of issue#6, UE Rx/RxTx TEG margins are provided as LPP signalling parameters out of UE capability signaling. So the UE who supports Rx/RxTx TEG should also provide the UE Rx/RxTx TEG margins together. 
Issue #6: Questions on UE Rx/RxTx TEG margins
RAN4 feedback: 
· UE Rx/RxTx TEG margins are provided as LPP signalling parameters out of UE capability signaling. 
· A single timing error margin value is provided per Rx TEG/RxTx TEG type per measurement instance in a single LPP message, if it has multiple measurement instances. 
· The timing error margin values for an Rx TEG/RxTx TEG type in different LPP messages can be different. 
However the report of UE Rx/RxTx TEG margins in existing LPP protocol TS 37.355 doesn't follow the agreement in RAN4 yet:
1). RxTEG-TimingErrorMargin in DL-TDOA is optionally present:
NR-DL-TDOA-SignalMeasurementInformation-r16 ::= SEQUENCE {
[bookmark: _Hlk30954207]	dl-PRS-ReferenceInfo-r16		DL-PRS-ID-Info-r16,
	nr-DL-TDOA-MeasList-r16			NR-DL-TDOA-MeasList-r16,
	...,
	[[
	nr-UE-RxTEG-TimingErrorMargin-r17	TEG-TimingErrorMargin-r17		OPTIONAL	-- Cond UERxTEG
	]]

	Conditional presence
	Explanation

	UERxTEG
	The field is optionally present, need OP, if the field nr-UE-Rx-TEG-ID is present; otherwise it is not present.


According to the existing asn.1 above, when condition presence of IE nr-UE-RxTEG-TimingErrorMargin-r17 is optionally present, the UE Rx TEG margins may not be reported in the LPP signaling because of optionally present, even when nr-UE-Rx-TEG-ID is present. The BC for legacy UE is taken in to consideration when the description is introduced. However it doesn’t align the agreement from RAN4: UE Rx/RxTx TEG margins are provided as LPP signalling parameters out of UE capability signaling. So the protocol should be modified for the UE who supports Rx TEG according to the reply LS.
Proposal 4: RAN2 to agree to add the wordings to the description of nr-UE-RxTEG-TimingErrorMargin in DL-TDOA report as below:
nr-UE-RxTEG-TimingErrorMargin
This field specifies the UE Rx TEG timing error margin value for all the UE Rx TEGs within one NR-DL-TDOA-SignalMeasurementInformation. If the nr-UE-Rx-TEG-ID is present and this field is absent, the receiver should consider the UE Rx TEG timing error margin value to be the maximum applicable value as defined in TS 38.133 [46]. In this version of the specification, the field is mandatory present, if the field nr-UE-Rx-TEG-ID is present.

2). RxTEG-TimingErrorMargin and RxTxTEG-TimingErrorMargin in Multi-RTT is optionally present:
	[[
	nr-UE-RxTEG-TimingErrorMargin-r17	TEG-TimingErrorMargin-r17		OPTIONAL,-- Cond TEGCase3
	nr-UE-TxTEG-TimingErrorMargin-r17	TEG-TimingErrorMargin-r17		OPTIONAL,-- Cond TEGCase2-3
	nr-UE-RxTxTEG-TimingErrorMargin-r17	RxTxTEG-TimingErrorMargin-r17	OPTIONAL -- Cond TEGCase1-2
	]]

	Conditional presence
	Explanation

	TEGCase3
	The field is optionally present, need OP, if the IE NR-UE-RxTx-TEG-Info is provided for choice case3. Otherwise it is not present.

	TEGCase2-3
	The field is optionally present, need OP, if the IE NR-UE-RxTx-TEG-Info is provided for choice's case2 and case3. Otherwise it is not present.

	TEGCase1-2
	The field is optionally present, need OP, if the IE NR-UE-RxTx-TEG-Info is provided for choice's case1 and case2. Otherwise it is not present.


The same issue happens to RxTEG-TimingErrorMargin and RxTxTEG-TimingErrorMargin in Multi-RTT.
Proposal 5: RAN2 to agree to add the wordings to the description of nr-UE-RxTEG-TimingErrorMargin, and nr-UE-RxTxTEG-TimingErrorMargin in Multi-RTT report as below:
	nr-UE-RxTEG-TimingErrorMargin
This field specifies the UE Rx TEG timing error margin value for all the UE Rx TEGs within one NR-Multi-RTT-SignalMeasurementInformation. If the IE NR-UE-RxTx-TEG-Info is present with choice case3 and this field is absent, the receiver should consider the UE Rx TEG timing error margin value to be the maximum applicable value as defined in TS 38.133 [46]. In this version of the specification, the field is mandatory present, if the IE NR-UE-RxTx-TEG-Info is provided for choice case3.

	nr-UE-RxTxTEG-TimingErrorMargin
This field specifies the UE RxTx TEG timing error margin value for all the UE RxTx TEGs within one NR-Multi-RTT-SignalMeasurementInformation. If the IE NR-UE-RxTx-TEG-Info is present with choice case1 or case2 and this field is absent, the receiver should consider the UE RxTx TEG timing error margin value to be the maximum applicable value as defined in TS 38.133 [46]. In this version of the specification, the field is mandatory present, if the IE NR-UE-RxTx-TEG-Info is provided for choice case1 and case2.



Impact on the applicable timing error margin for Rx TEG 
In addition, RAN4 reached the following agreements on TEG in the LS: 
	Applicability of timing error margin of Rx TEG: 
· For Rx TEG, the applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin. 


The description of nr-UE-RxTEG-TimingErrorMargin in DL-TDOA report in LPP says: “If the nr-UE-Rx-TEG-ID is present and this field is absent, the receiver should consider the UE Rx TEG timing error margin value to be the maximum applicable value as defined in TS 38.133 [46].” However there is neither maximum applicable value for RxTEG-TimingErrorMargin nor maximum applicable value for nr-UE-RxTxTEG-TimingErrorMargin defined in TS 38.133 [1]. There is also no clear statement of group delay margin and frequency drift margin in TS 38.133 [1].
Considering RAN4 sends the LS on the applicability of timing error margin of Rx TEG to RAN2, the statement is supposed to be captured clearly in LPP.
Proposal 6: RAN2 to agree to add the clarification on the applicable value for RSTD in DL-TDOA in LPP as below:
nr-UE-RxTEG-TimingErrorMargin
This field specifies the UE Rx TEG timing error margin value for all the UE Rx TEGs within one NR-DL-TDOA-SignalMeasurementInformation. If the nr-UE-Rx-TEG-ID is present and this field is absent, the receiver should consider the UE Rx TEG timing error margin value to be the maximum applicable value as defined in TS 38.133 [46]. The value is the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin in TS 38.133 [46].
There is no frequency drift margin for UE Rx-Tx timing difference in Multi-RTT in TS 38.133. So it is confused for RAN2 to capture such statement of applicable value for UE Rx-Tx timing difference in Multi-RTT including frequency drift margin.
Proposal 7: RAN2 to wait for answers from RAN4 and to add clarification of applicability of timing error margin of Rx TEG for UE Rx-Tx in Multi-RTT in LPP.


Conclusion
According to the analysis in section 2, the following observation and proposals are provided:
Observation 1: There is only clarification on the applicable timing error margin values on Rx TEG in RAN4 LS, however there is no clear statement that if there will be Applicability of timing error margin of Tx TEG and/or of RxTxTEG.
Proposal 1: Ask a question to RAN4: Will there be applicability of timing error margin also for Tx TEG and/or for RxTx TEG?
Proposal 2: Ask a question to RAN4 because the LS is not clear on the applicability of timing error margin of Rx TEG for UE Rx-Tx timing difference: Does the Applicability of timing error margin of Rx TEG in the LS (R4-2214493) apply for UE Rx-Tx timing difference?
Proposal 3: Ask RAN4 to clarify the definition of Rel-16 group delay margin and frequency drift margin in TS 38.133 because there is no description of Rel-16 group delay margin and frequency drift margin either in TS37.355 or TS 38.133.
Proposal 4: RAN2 to agree to add the wordings to the description of nr-UE-RxTEG-TimingErrorMargin in DL-TDOA report as below:
nr-UE-RxTEG-TimingErrorMargin
This field specifies the UE Rx TEG timing error margin value for all the UE Rx TEGs within one NR-DL-TDOA-SignalMeasurementInformation. If the nr-UE-Rx-TEG-ID is present and this field is absent, the receiver should consider the UE Rx TEG timing error margin value to be the maximum applicable value as defined in TS 38.133 [46]. In this version of the specification, the field is mandatory present, if the field nr-UE-Rx-TEG-ID is present.
Proposal 5: RAN2 to agree to add the wordings to the description of nr-UE-RxTEG-TimingErrorMargin, and nr-UE-RxTxTEG-TimingErrorMargin in Multi-RTT report as below:
	nr-UE-RxTEG-TimingErrorMargin
This field specifies the UE Rx TEG timing error margin value for all the UE Rx TEGs within one NR-Multi-RTT-SignalMeasurementInformation. If the IE NR-UE-RxTx-TEG-Info is present with choice case3 and this field is absent, the receiver should consider the UE Rx TEG timing error margin value to be the maximum applicable value as defined in TS 38.133 [46]. In this version of the specification, the field is mandatory present, if the IE NR-UE-RxTx-TEG-Info is provided for choice case3.

	nr-UE-RxTxTEG-TimingErrorMargin
[bookmark: _GoBack]This field specifies the UE RxTx TEG timing error margin value for all the UE RxTx TEGs within one NR-Multi-RTT-SignalMeasurementInformation. If the IE NR-UE-RxTx-TEG-Info is present with choice case1 or case2 and this field is absent, the receiver should consider the UE RxTx TEG timing error margin value to be the maximum applicable value as defined in TS 38.133 [46]. In this version of the specification, the field is mandatory present, if the IE NR-UE-RxTx-TEG-Info is provided for choice case1 and case2.


Proposal 6: RAN2 to agree to add the clarification on the applicable value for RSTD in DL-TDOA in LPP as below:
nr-UE-RxTEG-TimingErrorMargin
This field specifies the UE Rx TEG timing error margin value for all the UE Rx TEGs within one NR-DL-TDOA-SignalMeasurementInformation. If the nr-UE-Rx-TEG-ID is present and this field is absent, the receiver should consider the UE Rx TEG timing error margin value to be the maximum applicable value as defined in TS 38.133 [46]. The value is the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin in TS 38.133 [46].
Proposal 7: RAN2 to wait for answers from RAN4 and to add clarification of applicability of timing error margin of Rx TEG for UE Rx-Tx in Multi-RTT in LPP.

Reference
[1]. TS38.133 V17.6.0 Requirements for support of radio resource management (Release 17).
[2]. [bookmark: _Ref66805266][bookmark: _Ref77688400]R4-2214689 DraftCR – Margins for UE Rx-Tx measurement accuracy requirements, Qualcomm Inc.
[3]. R4-2214722 CR on accuracy requirements for positioning measurement R16, Huawei, HiSilicon.
[4]. R4-2214493 Reply LS on the UE/TRP TEG framework, CATT
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