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1. Introduction
IN this contribution, we discuss the remaining issues on latency and accuracy enhancement for R17 positioning
2. MG/PPW preconfiguration
2.1 Triggering of UL MAC CE for MG activation/deactivation
In the last R2 meeting, it has been agreed that both UL MAC CE and RRC message LocationMeasurementIndication can be used for requesting MG. While LocationMeasurementIndication is generated in the RRC layer, when to send UL MAC CE and when to send RRC message should be determined by RRC layer. Hence, we think the RRC layer should trigger the UL MAC CE for MG activation/deactivation if RRC layer finds it necessary. Similarly, after MG is activated after Request from the UL MAC CE, the request for deactivation should also be triggered by the RRC layer.
Proposal 1: UL MAC CE for MG activation/deactivation should be triggered by the RRC layer

Note that for triggering of MG requesting, the location measurement indication procedure can be used, as mentioned in TS 38.305: the location measurement indication procedure is used by the UE to request measurement gaps for OTDOA RSTD measurements, for subframe and slot timing detection for inter-RAT E-UTRA RSTD measurements, or for NR DL-PRS measurements. Also, TS 38.331 specified the procedure, which is excerpted as follows:

	The UE shall:
1>	if and only if upper layers indicate to start performing location measurements towards E-UTRA or NR or start subframe and slot timing detection towards E-UTRA, and the UE requires measurement gaps for these operations while measurement gaps are either not configured or not sufficient:
2>	initiate the procedure to indicate start;
NOTE 1:	The UE verifies the measurement gap situation only upon receiving the indication from upper layers. If at this point in time sufficient gaps are available, the UE does not initiate the procedure. Unless it receives a new indication from upper layers, the UE is only allowed to further repeat the procedure in the same PCell once per frequency of the target RAT if the provided measurement gaps are insufficient.
1>	if and only if upper layers indicate to stop performing location measurements towards E-UTRA or NR or stop subframe and slot timing detection towards E-UTRA:
2>	initiate the procedure to indicate stop.
NOTE 2:	The UE may initiate the procedure to indicate stop even if it did not previously initiate the procedure to indicate start.



To enable the triggering of MG activation/deactivation through the RRC layer, we think the current Location measurement indication procedure should be updated, which should consider the newly-introduced MG pre-configurations. First of all, we think when to triggering of MG activation/deactivation should be discussed, where the following criteria should be considered:
For the triggering of UL MAC CE for MG activation:
· Whether the current configured or activated MGs are not sufficient or not
· Whether the pre-configuration of MGs is sufficient or not
· Whether the request of MG activation via UL MAC CE is enabled by gNB
For the triggering of UL MAC CE for MG deactivation:
· Whether the activated MGs is required for PRS measurements
· Whether the request of MG deactivation via UL MAC CE is enabled by gNB

Based on the above discussion, we propose the following for the triggering of UL MAC CE for MG activation/deactivation request, respectively:

Proposal 2: UL MAC CE for MG activation request should be triggered when the following conditions are satisfied:
· The current configured or activated MGs are not sufficient or the MGs are not configured
· The pre-configuration of MGs are available, and if at least one of the preconfigured MGs is sufficient
· The request of MG activation via UL MAC CE is enabled by gNB
Proposal 3: UL MAC CE for MG deactivation request should be triggered when the following conditions are satisfied
· The activated MGs is not required or needed for PRS measurements any more
· The request of MG deactivation via UL MAC CE is enabled by gNB

As mentioned above, it has been agreed that the UE can choose to use either RRC message or UL MAC CE to request activation/deactivation of MG. For whether to send RRC message or UL MAC CE, we think this issue can be considered together with the triggering of MG activation/deactivation via UL MAC CE. If the triggering conditions in Proposal 2 is satisfied, UE shall use UL MAC CE to request MG activation/deactivation for latency reduction. Otherwise, the UE can use RRC based request solution. So, we think the procedure in Section5 can be considered as a baseline for triggering MG activation/deactivation request.

[bookmark: _GoBack]Proposal 4: Adopt the text proposal in Section 5 for the triggering of UL MAC CE for MG activation/deactivation request.
2.2	Cancelation of the MAC CE
For the UL MAC CE, after it is triggered, the UL MAC CE will remain being triggered until canceled. For different UL MAC CEs, there are different conditions for the cancellation of the UL MAC CE. For example, BSR is cancled when buffer get empty and PHR is canceled when PHR is transmitted. 

For UL MAC CE for MG activation/deactivation, we think the MAC CE should be canceled when the MAC CE is transmitted. 
Proposal 5: UL MAC CE for MG activation/deactivation is canceled when the MAC CE is transmitted.
3. Release of pre-configured assistance data
The LMF has the knowledge of the TRP information and would decide when and which TRP information to be sent to the UE for measurements. For example, LMF can know the PRS information previously provided has changed or switched off due to on-demand PRS procedure. Also, when the UE has moved far away from a certain TRP, the LMF would know the PRS information for this TRP is no longer useful and would probably release the information from the UE. Therefore, the LMF should be able to release the AD, including release part of the AD, such as the PRS for certain TRP, and all of the AD. 

In the email discussion summary [1], the following summary was included for the question whether to support “pre-configured DL-PRS assistance data can be explicitly modified or released?”  
	Summary:
-	The situation is similar to the Question 2, with some majority supporting the feature (8:4 and 2 neutral).
It is obvious that there are majority to support the explicit release of pre-configured assistance data.

Additionally, we have already defined the validity area for the pre-configured AD. If the UE is moving within the validity area, the pre-configure AD would already been stored at the UE. If there is no positioning service any more, it is a waste of the storage resources at the UE. Therefore, it is necessary for the LMF to be able to release the Preconfigured AD.

Observation 1: The UE may always store the pre-configured assistance data, if the UE is moving within the validity area, even when there is no longer position service exists.

Proposal 6: The LMF should be able to release part or all of the PRS assistance data from the UE.
4. Conclusion
In this contribution, we provide our views on the remaining issues for latency and accuracy enhancement. Based on the above analysis and discussion, we have the following observations and proposals:
Proposal 1: UL MAC CE for MG activation/deactivation should be triggered by the RRC layer
Proposal 2: UL MAC CE for MG activation request should be triggered when the following conditions are satisfied:
· The current configured or activated MGs are not sufficient or the MGs are not configured
· The pre-configuration of MGs are available, and if at least one of the preconfigured MGs is sufficient
· The request of MG activation via UL MAC CE is enabled by gNB
Proposal 3: UL MAC CE for MG deactivation request should be triggered when the following conditions are satisfied
· The activated MGs is not required or needed for PRS measurements any more
· The request of MG deactivation via UL MAC CE is enabled by gNB
Proposal 4: Adopt the text proposal in Section 5 for the triggering of UL MAC CE for MG activation/deactivation request.
Proposal 5: UL MAC CE for MG activation/deactivation is canceled when the MAC CE is transmitted.
Proposal 6: The LMF should be able to release part or all of the PRS assistance data from the UE.
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5	Text Proposal 
5.1	Text proposal for RRC spec
	[bookmark: _Toc90650778][bookmark: _Toc60776906]5.5.6.2	Initiation
The UE shall:
1>	if and only if upper layers indicate to start performing location measurements towards E-UTRA or NR or start subframe and slot timing detection towards E-UTRA, and the UE requires measurement gaps for these operations while measurement gaps are either not configured or not sufficient:
2> if pre-configuration of measurement gaps is available, and if at least one of the preconfigured MGs is sufficient:
3> if Positioning Measurement Gap Activation request via UL MAC CE is enabled by gNB:
4> notify the lower layer to send the UL MAC CE for Positioning Measurement Gap Activation/Deactivation Request for the measurement gap activation request.
2> else:
3>	initiate the procedure in clause 5.5.6.3 to indicate start;
NOTE 1:	The UE verifies the measurement gap situation only upon receiving the indication from upper layers. If at this point in time sufficient gaps are available, the UE does not initiate the procedure. Unless it receives a new indication from upper layers, the UE is only allowed to further repeat the procedure in the same PCell once per frequency of the target RAT if the provided measurement gaps are insufficient.
1>	if and only if upper layers indicate to stop performing location measurements towards E-UTRA or NR or stop subframe and slot timing detection towards E-UTRA:
2>	if there is measurement gap(s) currently activated:
3>	notify the lower layer to send UL MAC CE for Positioning Measurement Gap Activation/ Deactivation Request for the measurement gap deactivation request.
2>	else:
3>	initiate the procedure in clause 5.5.6.3 to indicate stop.
NOTE 2:	The UE may initiate the procedure to indicate stop even if it did not previously initiate the procedure to indicate start.
[bookmark: _Toc90650779][bookmark: _Toc60776907]5.5.6.3	Actions related to transmission of LocationMeasurementIndication message
The UE shall set the contents of LocationMeasurementIndication message as follows:
1>	if the procedure is initiated to indicate start of location related measurements:
2>	if the procedure is initiated for RSTD measurements towards E-UTRA:
3>	set the measurementIndication to the eutra-RSTD according to the information received from upper layers;
2>	else if the procedure is initiated for positioning measurement towards NR:
3>	set the measurementIndication to the nr-PRS-Measurement according to the information received from upper layers;
1>	else if the procedure is initiated to indicate stop of location related measurements:
2>	set the measurementIndication to the value release;
1>	if the procedure is initiated to indicate start of subframe and slot timing detection towards E-UTRA:
2>	set the measurementIndication to the value eutra-FineTimingDetection;
1>	else if the procedure is initiated to indicate stop of subframe and slot timing detection towards E-UTRA:
2>	set the measurementIndication to the value release;
1>	submit the LocationMeasurementIndication message to lower layers for transmission, upon which the procedure ends.




5.2	Text proposal for MAC spec
	5.Y	Positioning Measurement Gap Activation/Deactivation Request
If the UE is configured with pre-configured measurement gap, the UE may request the network to activate or deactivate the Positioning measurement gap with UL MAC CE for Positioning Measurement Gap Activation/Deactivation Request in clause 6.1.3.x.  
The MAC entity shall, 
1>if Positioning Measurement Gap Activation/Deactivation Request MAC CE has been triggered, and not cancelled:
2>	if UL-SCH resources are available for a new transmission and these UL-SCH resources can accommodate the Positioning Measurement Gap Activation/Deactivation Request MAC CE plus its subheader as a result of logical channel prioritization:
3>	instruct the Multiplexing and Assembly procedure to generate the Positioning Measurement Gap Activation/Deactivation Request MAC CE.
2>	else:
3>	trigger a Scheduling Request for Positioning Measurement Gap Activation/Deactivation Request MAC CE.
[bookmark: _Hlk27579438]1>	if a MAC PDU is transmitted and this PDU includes the Positioning Measurement Gap Activation/Deactivation Request MAC CE:
2>	cancel the triggered Positioning Measurement Gap Activation/Deactivation Request MAC CE.



Annex: Text Proposal to TS 37.355 for releasing assistance data
============================START OF CHANGE===========================
[bookmark: _Toc27765178][bookmark: _Toc37680845][bookmark: _Toc46486416][bookmark: _Toc52546761][bookmark: _Toc52547291][bookmark: _Toc52547821][bookmark: _Toc52548351][bookmark: _Toc90719597]6.4.3	Common NR Positioning Information Elements
-	ReleaseAssistanceData
The releaseAssitanceData IE carries the indication from the LMF for the UE to release part of the PRS assistance data or all the PRS assistance data for a certain positioning method. The UE keeps the PRS assistance that is not part of the ReleaseAssitanceData that the UE already has before receiving the IE ReleaseAsstanceData.
-- ASN1START

ReleaseAssistanceData-r17 ::= CHOICE {
	releasell-r17						NULL,
	nr-ReleaseDL-PRS-IndexList-r17		NR-SelectedDL-PRS-IndexList-r16,
	...
}
-- ASN1STOP

	ReleaseAssitanceData field descriptions

	releaseAll
This field indicates that the previously provided nr-DL-PRS-AssistanceData for this positioning method is no longer valid and shall be released. The nr-DL-PRS-AssistanceData may be prevously provided in IE NR-Multi-RTT-ProvideAssistanceData, NR-DL-AoD-ProvideAssistanceData, or NR-DL-TDOA-ProvideAssistanceData.

	nr-ReleaseDL-PRS-IndexList 
This field indicates the PRS assistance data for the indicated frequency layer which shall be released by the target device.



===================================NEXT CHANGE=====================================
[bookmark: _Toc12618267][bookmark: _Toc37681189][bookmark: _Toc46486761][bookmark: _Toc52547106][bookmark: _Toc52547636][bookmark: _Toc52548166][bookmark: _Toc52548696][bookmark: _Toc90719942]6.5.10.1	NR DL-TDOA Assistance Data

[bookmark: _Toc12618268][bookmark: _Toc37681190][bookmark: _Toc46486762][bookmark: _Toc52547107][bookmark: _Toc52547637][bookmark: _Toc52548167][bookmark: _Toc52548697][bookmark: _Toc90719943]–	NR-DL-TDOA-ProvideAssistanceData
The IE NR-DL-TDOA-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted and UE-based NR DL-TDOA. It may also be used to provide NR DL-TDOA positioning specific error reason.
-- ASN1START

NR-DL-TDOA-ProvideAssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-AssistanceData-r16		NR-DL-PRS-AssistanceData-r16		OPTIONAL,	-- Need ON
	nr-SelectedDL-PRS-IndexList-r16		NR-SelectedDL-PRS-IndexList-r16 	OPTIONAL,	-- Need ON
	nr-PositionCalculationAssistance-r16
										NR-PositionCalculationAssistance-r16
																			OPTIONAL, 	-- Cond UEB
	nr-DL-TDOA-Error-r16				NR-DL-TDOA-Error-r16				OPTIONAL,	-- Need ON
	... 	,
	[[
	releaseAssistanceData-r17			ReleaseAssistanceData-r17			OPTIONAL	-- Need ON
	]]


}

-- ASN1STOP

	Conditional presence
	Explanation

	UEB
	The field is optionally present, need ON, for UE based NR DL-TDOA; otherwise it is not present.



	NR-DL-TDOA-ProvideAssistanceData field descriptions

	nr-DL-PRS-AssistanceData
This field specifies the assistance data reference and neighbour TRPs and provides the DL-PRS configuration for the TRPs.
Note, if this field is absent but the nr-SelectedDL-PRS-IndexList field is present, the nr-DL-PRS-AssistanceData may be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-DL-AoD-ProvideAssistanceData.

	nr-SelectedDL-PRS-IndexList
This field specifies the DL-PRS Resources which are applicable for this NR-DL-TDOA-ProvideAssistanceData message. 

	nr-PositionCalculationAssistance
This field provides position calculation assistance data for UE-based mode.

	nr-DL-TDOA-Error
This field provides DL-TDOA error reasons.



================================NEXT CHANGE=================================
[bookmark: _Toc37681209][bookmark: _Toc46486782][bookmark: _Toc52547127][bookmark: _Toc52547657][bookmark: _Toc52548187][bookmark: _Toc52548717][bookmark: _Toc90719963]6.5.11.1	NR DL-AoD Assistance Data
[bookmark: _Toc37681210][bookmark: _Toc46486783][bookmark: _Toc52547128][bookmark: _Toc52547658][bookmark: _Toc52548188][bookmark: _Toc52548718][bookmark: _Toc90719964]–	NR-DL-AoD-ProvideAssistanceData
The IE NR-DL-AoD-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted and UE-based NR DL-AoD. It may also be used to provide NR DL-AoD positioning specific error reason.
-- ASN1START

NR-DL-AoD-ProvideAssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-AssistanceData-r16		NR-DL-PRS-AssistanceData-r16		OPTIONAL,	-- Need ON
	nr-SelectedDL-PRS-IndexList-r16		NR-SelectedDL-PRS-IndexList-r16		OPTIONAL,	-- Need ON
	nr-PositionCalculationAssistance-r16
										NR-PositionCalculationAssistance-r16
																			OPTIONAL, -- Cond UEB
	nr-DL-AoD-Error-r16					NR-DL-AoD-Error-r16					OPTIONAL,	-- Need ON
	... ,
	[[
	releaseAssistanceData-r17			ReleaseAssistanceData-r17			OPTIONAL	-- Need ON
	]]


}

-- ASN1STOP

	Conditional presence
	Explanation

	UEB
	The field is optionally present, need ON, for UE based NR DL-AoD; otherwise it is not present.



	NR-DL-AoD-ProvideAssistanceData field descriptions

	nr-DL-PRS-AssistanceData
This field specifies the assistance data reference and neighbour TRPs and provides the DL-PRS configuration for the TRPs.
Note, if this field is absent but the nr-SelectedDL-PRS-IndexList field is present, the nr-DL-PRS-AssistanceData may be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-DL-TDOA-ProvideAssistanceData.

	nr-SelectedDL-PRS-IndexList
This field specifies the DL-PRS Resources which are applicable for this NR-DL-AoD-ProvideAssistanceData message.

	nr-PositionCalculationAssistance
This field provides position calculation assistance data for UE-based mode.

	nr-DL-AoD-Error
This field provides DL-AoD error reasons.



==================================NEXT CHANGE===============================
[bookmark: _Toc37681229][bookmark: _Toc46486803][bookmark: _Toc52547148][bookmark: _Toc52547678][bookmark: _Toc52548208][bookmark: _Toc52548738][bookmark: _Toc90719984]6.5.12.1	NR Multi-RTT Assistance Data
[bookmark: _Toc37681230][bookmark: _Toc46486804][bookmark: _Toc52547149][bookmark: _Toc52547679][bookmark: _Toc52548209][bookmark: _Toc52548739][bookmark: _Toc90719985]–	NR-Multi-RTT-ProvideAssistanceData
The IE NR-Multi-RTT-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted NR Multi-RTT. It may also be used to provide NR Multi-RTT positioning specific error reason.
-- ASN1START

NR-Multi-RTT-ProvideAssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-AssistanceData-r16			NR-DL-PRS-AssistanceData-r16	OPTIONAL,	-- Need ON
	nr-SelectedDL-PRS-IndexList-r16			NR-SelectedDL-PRS-IndexList-r16 OPTIONAL,	-- Need ON
	nr-Multi-RTT-Error-r16					NR-Multi-RTT-Error-r16			OPTIONAL,	-- Need ON
	... ,
	[[
	releaseAssistanceData-r17			ReleaseAssistanceData-r17			OPTIONAL	-- Need ON
	]]


}

-- ASN1STOP

	NR-Multi-RTT-ProvideAssistanceData field descriptions

	nr-DL-PRS-AssistanceData
This field specifies the assistance data reference and neighbour TRPs and provides the DL-PRS configuration for the TRPs.
Note, if this field is absent but the nr-SelectedDL-PRS-IndexList field is present, the nr-DL-PRS-AssistanceData may be provided in IE NR-DL-TDOA-ProvideAssistanceData or NR-DL-AoD-ProvideAssistanceData.

	nr-SelectedDL-PRS-IndexList
This field specifies the DL-PRS Resources which are applicable for this NR-Multi-RTT-ProvideAssistanceData message.

	nr-Multi-RTT-Error
This field provides Multi-RTT error reasons.



===================================END OF CHANGES===========================
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