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[bookmark: _Ref349588338]1. 	Introduction
This document summarizes the observed issues related to physical-layer procedures to support UE/gNB measurements for NR positioning as submitted in [1] – [10].
[1]	R1-2000193, "Maintenance of physical layer procedures to support positioning measurements", Huawei, HiSilicon.
[2]		R1-2000244, "Maintenance on physical layer procedures for NR positioning", ZTE.
[3]		R1-2000344, "Discussion on remaining issues on physical-layer procedures for NR positioning", vivo.
[4]		R1-2000465, "Remaining Issues on Physical Layer Procedures for NR Positioning", OPPO.
[5]		R1-2000578, "TP on Measurement Procedures", Futurewei.
[6]		R1-2000642, "Physical-layer procedures to support UE/gNB measurements", Samsung.
[7]	R1-2000689, "Remaining issues of Physical-layer procedures to support UE/gNB measurements", LG Electronics.
[8]		R1-2000762, "Discussions on TA adjustment on timing measurements", CMCC.
[9]		R1-2001005, "Maintenance of rel16 UE and gNB measurements for NR Positioning", Ericsson.
[10]	R1-2001077, "Remaining opens on NR Positioning physical layer procedures",  Intel Corporation.
In addition, proposals submitted in AI 7.2.8.3, 7.2.8.2 and 7.2.8.1 are considered in this summary:
	[11]	R1-2000464, "Remaining Issues on Measurements for NR Positioning  (Proposal 2)", OPPO. 
	[12]	R1-2000687, "Remaining issues of UL reference signals for NR Positioning (Proposal 1)", LG Electronics.
[bookmark: _GoBack][13]	R1-2000343, "Discussion on remaining issues on UE and gNB measurements for NR positioning (Proposal 1)", vivo.
[14]	R1-2000190, "Maintenance of DL PRS for NR positioning  (Section 2.6)", Huawei.
Section 5 provides a proposal for 3 email discussions. This list shall be discussed and finalized in the preparation phase until 02/21 according to e-meeting process:
· Preparation phase (2/17-2/21): 
· By the end of 2/17: Feature leads to summarize critical issues for each sub-agenda
· 2/18-2/21: Email discussion to finalize the set of critical issues for each sub-agenda 
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2. 	UE procedures for receiving DL-PRS
2.1	Quasi-colocation (QCL) Issues
	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
1
	Huawei [1]
	Observation 1: The QCL-D source RS only works when it is already detected by the UE prior to PRS reception.

Observation 2: Whether the QCL-D source RS has already been detected has impact on latency.

Proposal 1: UE is not required to perform additional measurement on the QCL source reference signal for the sole purpose of positioning.

Proposal 2: Introduce a new capability whether UE can use RRM measurement to facilitate PRS reception.

Proposal 3: UE not required to report the measurement based on PRS resources that are TypeD QCLed with the SSBs from the non-serving cells that are not detected in the early fix report.

Proposal 4: Adopt the following TP for TS 38.214 Clause 5.1.6.5
	
TS 38.214 Clause 5.1.6.5
======================= Unchanged part omitted =======================
The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
If the UE is configured with DL-PRS-QCL-Info that indicates an SS/PBCH block from a non-serving cell, UE is not required to make additional measurements on the SS/PBCH block for the sole purpose of positioning.
If the UE is configured with DL-PRS-QCL-Info that indicates an SS/PBCH block from a non-serving cell, whether UE can reuse the measurement on the corresponding SS/PBCH block during RRM depends on the UE capability [FFS].
If the UE is configured with DL-PRS-QCL-Info and the QCL relation includes ‘QCL-TypeD’ between an SS/PBCH block from a non-serving cell and a DL PRS resource, the UE is not required to report the measurement based on the DL PRS if the SS/PBCH block is not detected in RRM, in the ProvideLocationInformation message containing early location measurements or an early location estimate.
If the UE is configured with DL-PRS-QCL-Info and the QCL relation is between two DL PRS resources, then the UE assumes those DL PRS resources are from the same cell. If DL-PRS-QCL-Info is configured to the UE with ‘QCL-Type-D’ with a source DL-PRS-Resource then the DL-PRS-ResourceSetId and the DL-PRS-ResrouceId of the source DL-PRS-Resource are expected to be indicated to the UE.
======================= Unchanged part omitted =======================





	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
2
	ZTE [2]
	Observation: UE cannot get rough synchronization for a PRS resource measurement if its QCL source is a PRS resource.

Proposal: Send an LS to RAN2 that QCL type indication is unnecessary. 
-	Whenever QCL source is SSB or PRS, the target PRS and the QCL source should be quasi co-located with respect to QCL type C and type D when type D is applicable.
	TS 38.214 Clause 5.1.6.5:

[bookmark: _Toc29673299][bookmark: _Toc29674292][bookmark: _Toc29673158]5.1.6.5		PRS reception procedure
<Unchanged parts are omitted>
-  DL-PRS-QCL-Info defines any quasi-colocation information of the DL PRS resource with other reference signals. The DL PRS may be configured to be ‘QCL-Type-DC’ and when applicable, 'QCL-TypeD' with a DL PRS or SS/PBCH Block from a serving cell or a non-serving cell. The DL PRS may be configured to be ‘QCL-Type-C’ with a SS/PBCH Block from a serving or non-serving cell. If the DL PRS is configured as both ‘QCL-Type-C’ and ‘QCL-Type-D’ with a SS/PBCH Block then the SSB index indicated should be the same. 
<Unchanged parts are omitted>
If the UE is configured with DL-PRS-QCL-Info and the QCL relation is between two DL PRS resources, then the UE assumes those DL PRS resources are from the same cell. If DL-PRS-QCL-Info is configured to the UE with ‘QCL-Type-D’ with a source DL-PRS-Resource then the DL-PRS-ResourceSetId and the DL-PRS-ResrouceId of the source DL-PRS-Resource are expected to be indicated to the UE.





2.2	RX beam indication for DL-AoD positioning
	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
3
	Huawei [1]
	Proposal 5: It is RAN1 understanding, nr‑DL-PRS-RxBeamIndex should be interpreted as the group ID of the RSRP measurements, where the RSRP measurements in a group are received with the same Rx beam.
	
The following is captured in the RAN2 running CR.
	NR-DL-AoD-MeasurementElement-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceId-r16			NR-DL-PRS-ResourceId-r16	 OPTIONAL,
	nr-DL-PRS-ResourceSetId-r16			NR-DL-PRS-ResourceSetId-r16 OPTIONAL,
	nr-TimeStamp-r16					NR-TimeStamp-r16,
	nr-PRS-RSRP-ResultDiff-r16			INTEGER (FFS) OPTIONAL, -- Need RAN4 inputs on value range
	nr-DL-PRS-RxBeamIndex-r16			INTEGER (1..8),
	...
}







2.3	Measurement gap request procedure
	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
4
	vivo [3]
	Proposal 1: Modify the agreement for the UE requesting a measurement gap to the following:
-	RRC signaling should be introduced for a UE to request a measurement gap configuration when the UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP.

Proposal 2: Adopt the following text proposals into TS 38.214 for adding descriptions of the UE requesting a measurement gap.
	
TS 38.214 Clause 5.1.6.5
5.1.6.5    PRS reception procedure
< Unchanged parts are omitted >
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When not configured with a measurement gap, the UE is only required to measure DL PRS within the active DL BWP and with the same numerology as the active DL BWP. If the UE is not provided with a measurement gap, the UE is not expected to process DL PRS resources on serving or non-serving cells on any symbols indicated as UL by the serving cell. When the UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP it may request a measurement gap in higher layer parameter [XYZ]. 
< Unchanged parts are omitted >


	
	OPPO [11]
	Proposal 2: The UE can request a measurement gap if the UE is expected to measure DL PRS resource with a numerology different from that of the active DL BWP or on symbols configured as UL symbol.
	5.1.6.5    PRS reception procedure
<omitted text>
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When not configured with a measurement gap, the UE is only required to measure DL PRS within the active DL BWP and with the same numerology as the active DL BWP. If the UE is not provided with a measurement gap, the UE is not expected to process DL PRS resources on serving or non-serving cells on any symbols indicated as UL by the serving cell. When the UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP or on any symbols indicated as UL symbol by the serving cell, it may request a measurement gap in higher layer parameter [XYZ]. 
<omitted text>



2.4	DL-PRS configuration/measurements
	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
5
	Futurewei [5]
	Proposal 1:
[bookmark: _Hlk32258302]“…The UE expects that it will can be configured with [IDs] each of which is defined such that it is associated with multiple DL PRS Resource Sets from the same cell. The UE expects that one of these [IDs] along with a DL-PRS-ResourceSetId and a DL-PRS-ResourceId can be used to uniquely identify a DL PRS Resource.”
	TS 38.214 Clause 5.1.6.5:

…The UE expects that it will can be configured with [IDs] each of which is defined such that it is associated with multiple DL PRS Resource Sets from the same cell. The UE expects that one of these [IDs] along with a DL-PRS-ResourceSetId and a DL-PRS-ResourceId can be used to uniquely identify a DL PRS Resource.



	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
6
	LG Electronics [7]
	Proposal 1: Adopt the following text proposal on Section 5.1.6.5 of TS 38.214
	TS 38.214 Clause 5.1.6.5:
5.1.6.5	PRS reception procedure
---- Unchanged parts omitted ----
The UE may be indicated by the network that a DL PRS resources can be used as the reference for the RSTD measurement in a higher layer parameter DL-PRS-RstdReferenceInfo. The reference time indicated by the network to the UE can also be used by the UE to determine how to apply higher layer parameters DL-PRS-expectedRSTD and DL-PRS-expectedRSTD-uncertainty. The UE expects may expect the reference time to be indicated whenever it is expected to receive the DL PRS. This reference time provided by DL-PRS-RstdReferenceInfo may include an [ID], a PRS resource set ID, and optionally a single PRS resource ID or a list of PRS resource IDs. The UE may use different DL PRS resources or a different DL PRS resource set to determine the reference time for the RSTD measurement as long as the condition that the DL PRS resources used belong to a single DL PRS resource set is met. If the UE chooses to use a different reference time obtained from different DL PRS resource(s) or DL PRS resource set than indicated by the network, then it is expected to report the DL PRS resource ID(s) and/or the DL PRS resource set ID used to determine the reference. If the UE chooses to use a different reference time obtained from a different TRP than indicated by the network, then it is expected to report the TRP ID and it is expected to optionally report the DL PRS resource set ID and/or the DL PRS resource ID(s). In case the reference time is not indicated by the network, the UE can choose to use a reference time obtained from a TRP and a DL PRS resource set and/or DL PRS resource(s), and it is expected to report the TRP ID and it is expected to optionally report the PRS resource set ID and/or the PRS resource ID(s).

	
	vivo [13]
	Proposal 1:  The TRP ID of the reference DL PRS Resource or DL PRS Resource set shall be reported by the UE if it chooses to use a different reference whose TRP is different from the one indicated by the network.
	TS 38.214 Clause 5.1.6.5:
5.1.6.5	PRS reception procedure
---- Unchanged parts omitted ----
The UE may use different DL PRS resources or a different DL PRS resource set to determine the reference time for the RSTD measurement as long as the condition that the DL PRS resources used belong to a single DL PRS resource set is met. If the UE chooses to use a different reference time than indicated by the network, then it is expected to report the [TRP ID], the DL PRS resource ID(s) or the DL PRS resource set ID used to determine the reference. 



	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
7
	Ericsson [9]
	Proposal 1: Endorse text proposal 1 for inclusion in 38.214.
	TS 38.214 Clause 5.1.6.5:
5.1.6.5 	PRS reception procedure
The UE can be configured with one or more DL PRS resource set configuration(s) as indicated by the higher layer parameters DL-PRS-ResourceSet and DL-PRS-Resource. Each DL PRS resource set consists of K≥1 DL PRS resource(s) where each has an associated spatial transmission filter. The UE can be configured with one or more DL PRS Positioning Frequency Layer configuration(s) as indicated by the higher layer parameter DL-PRS-PositioningFrequencyLayer. A DL PRS Positioning Frequency Layer is defined as a collection of DL PRS Resource Sets which have common parameters configured by DL-PRS-PositioningFrequencyLayer.
----unchange text ommitted --------



	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
8
	Ericsson [9]
	Proposal 2: Endorse text proposal 2 for inclusion in 38.214.
	TS 38.214 Clause 5.1.6.5:
5.1.6.5 	PRS reception procedure
----unchange text ommitted --------
-	DL-PRS-MutingPattern defines a bitmap of the time locations where the DL PRS resource is expected to not be transmitted for a DL PRS resource set. The bitmap size can be {2, 4, 8, 16, 32} bits long. The bitmap has two options for applicability. In the first option each bit in the bitmap corresponds to a configurable number (provided by higher layer parameter DL-PRS-MutingBitRepetitionFactor) of consecutive instances of a DL-PRS-ResourceSet where all the DL-PRS-Resources within the set are muted for the instance that is indicated to be muted. In the second option each bit in the bitmap corresponds to a single repetition index for each of the DL-PRS-Resources within each instance of a DL-PRS-ResourceSet and the length of the bitmap is equal to DL-PRS-ResourceRepetitionFactor. Both options may be configured at the same time in which case the logical AND operation is applied to the bit maps as described in clause 7.4.1.7.4 of [4, TS 38.211].
----unchange text ommitted --------



	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
9
	Ericsson [9]
	Proposal 3: Endorse text proposal 3 for inclusion in 38.214.
	TS 38.214 Clause 5.1.6.5:
5.1.6.5 	PRS reception procedure
----unchange text ommitted --------
The UE may be indicated by the network that a DL PRS resources can be used as the reference for the RSTD measurement in a higher layer parameter DL-PRS-RstdReferenceInfo. The reference time indicated by the network to the UE can also be used by the UE to determine how to apply higher layer parameters DL-PRS-expectedRSTD and DL-PRS-expectedRSTD-uncertainty. The UE expects the reference time to be indicated whenever it is expected to receive the DL PRS. This reference time provided by DL-PRS-RstdReferenceInfo may include an [ID], a PRS resource set ID, and optionally a single PRS resource ID or a list of PRS resource IDs. The UE may use different DL PRS resources within a single DL PRS resource set or a different DL PRS resource set to determine the reference time for the RSTD measurement where the DL PRS resource set can be any DL PRS resource set associated with the [ID] provided by DL-PRS-RstdReferenceInfo  as long as the condition that the DL PRS resources used belong to a single DL PRS resource set is met. If the UE chooses to use a different reference time than indicated by the network, then it is expected to report the DL PRS resource ID(s) or the DL PRS resource set ID used to determine the reference. 
----unchange text ommitted --------



	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
10
	Intel [10]
	
	TS 38.214 Clause 5.1.6.5:
Text Proposal 5:
A DL PRS resource set consists of one or more DL PRS resources and it is defined by:
-	DL-PRS-ResourceSetId defines the identity of the DL PRS resource set configuration. 
		-	 slots, 			where for DL-PRS-SubcarrierSpacing=15, 30, 60 and 120kHz respectively. 20480 is not supported for  All the DL PRS resources within one DL PRS  resource set are configured with the same DL PRS periodicity.



	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
11
	Intel [10]
	
	TS 38.214 Clause 5.1.6.5:
Text Proposal 6:
-	DL-PRS-MutingPattern defines a bitmap of the time locations where the DL PRS resource is expected to not 		be transmitted for a DL PRS resource set. The bitmap size can be {2, 4, 6, 8, 16, 32} bits long.



2.5	UE procedure for determining slot format
	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
12
	Intel [10]
	Proposal 2: Adopt above text proposals 2-4 to resolve ambiguity of UE behavior in case of SFI indication by DCI format 2_0
	[bookmark: _Toc12021490][bookmark: _Toc20311602][bookmark: _Toc26719427][bookmark: _Toc29894863][bookmark: _Toc29899162][bookmark: _Toc29899580][bookmark: _Toc29917319]TS 38.213 in Section 11.1.1 “UE procedure for determining slot format”:
Text Proposal 2:
For a set of symbols of a slot indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255
-	if the UE is configured by higher layers to receive DL PPRS in the set of symbols of the slot, the UE receives 	the DL PRS in the set of symbols of the slot only if an SFI-index field value in DCI format 2_0 indicates the 	set of symbols of the slot as downlink or flexible
Text Proposal 3:
If a UE is configured by higher layers to receive a CSI-RS or a PDSCH or a DL PRS in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as uplink or flexible, or the UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit PUSCH, PUCCH, SRS, or PRACH in at least one symbol in the set of the symbols, the UE cancels the CSI-RS reception in the set of symbols of the slot, cancels the DL PRS reception in the set of symbols of slot or cancels the PDSCH reception in the slot.
Text Proposal 4:
For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
-	if the UE is configured by higher layers to receive DL PRS in the set of symbols of the slot, the UE is 	expected to process the DL PRS in the set of symbols of the slot, unless UE is indicated to transmit uplink or 	sidelink in the set of symbols of the slot by corresponding DCI format

	
	Huawei [14] 
	Observation 4: The UE behavior is unclear on semi-static flexible symbols for the serving cell if dynamic SFI indicates flexible or if dynamic SFI is not detected.
Proposal 9: UE receives the PRS on flexible symbols unless it is explicitly indicated as UL.
· For flexible symbol indicated by dynamic SFI, UE still receives the PRS.
Proposal 10: Support the UE behavior summarized in Table 1.
· Note: DL reception of other signals with PRS on D/F symbols should be covered by other specifications.
· Note: The conflict configuration of UL with DL of PRS is possible as PRS may be transmitted from neighbouring cells, and thus the behavior needs to be specified.
Proposal 11: UE does not expect to receive a PRS symbol that overlaps with UL transmission from another UE, regardless of whether the PRS is transmitted from the serving cell or the neighbouring cell, and whether the two UEs are from the same cell or from different cells.
Proposal 12: Adopt the TPs (#1, #2, #3, #4) in the Appendix
	TP#1 for TS 38.214 Clause 5.1.6.5
============================= Unchanged part omitted ===========================
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When not configured with a measurement gap, the UE is only required to measure DL PRS within the active DL BWP and with the same numerology as the active DL BWP. If the UE is not provided with a measurement gap, the UE is not expected to process DL PRS resources on serving or non-serving cells on any symbols indicated as UL by the serving cell. When the UE is expected to measure the DL PRS resource outside the active DL BWP it may request a measurement gap in higher layer parameter [XYZ]. 
============================= Unchanged part omitted ===========================
TP#2 for TS 38.213 Clause 11.1
============================= Unchanged part omitted ===========================
For each slot having a corresponding index provided by slotIndex, the UE applies a format provided by a corresponding symbols. The UE does not expect tdd-UL-DL-ConfigurationDedicated to indicate as uplink or as downlink a symbol that tdd-UL-DL-ConfigurationCommon indicates as a downlink or as an uplink symbol, respectively.
For each slot configuration provided by tdd-UL-DL-ConfigurationDedicated, a reference SCS configuration is the reference SCS configuration [image: ] provided by tdd-UL-DL-ConfigurationCommon.
A slot configuration period and a number of downlink symbols, uplink symbols, and flexible symbols in each slot of the slot configuration period are determined from tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated and are common to each configured BWP. 
A UE considers symbols in a slot indicated as downlink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated to be available for receptions and considers symbols in a slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated to be available for transmissions. 
If a UE is not configured to monitor PDCCH for DCI format 2_0, for a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE
-	the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 1_0, DCI format 1_1, or DCI format 0_1 
-	the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, DCI format 2_3, or a RAR UL grant 
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS in a set of symbols of a slot, the UE receives the PDCCH, the PDSCH, or the CSI-RS if the UE does not detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in at least one symbol of the set of symbols of the slot; otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS, or the DL PRS in the set of symbols of the slot. 
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time [image: ] for the corresponding UE processing capability [6, TS 38.214] assuming [image: ] and [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols 
For a set of symbols of a slot that are indicated to a UE as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not receive PDCCH, PDSCH, or CSI-RS when the PDCCH, PDSCH, or CSI-RS overlaps, even partially, with the set of symbols of the slot.
For a set of symbols of a slot that are indicated to a UE as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not receive DL PRS in the set of symbols of the slot, if the UE is not provided with a measurement gap.
For a set of symbols of a slot that are indicated to a UE as downlink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not transmit PUSCH, PUCCH, PRACH, or SRS when the PUSCH, PUCCH, PRACH, or SRS overlaps, even partially, with the set of symbols of the slot.
For a set of symbols of a slot that are indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, the UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception by the UE in the set of symbols of the slot. 
For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.
For a set of symbols of a slot corresponding to a valid PRACH occasion and [image: ] symbols before the valid PRACH occasion, as described in Sublcause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. 
For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect the set of symbols to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated.
If a UE is scheduled by a DCI format 1_1 to receive PDSCH over multiple slots, and if tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, indicate that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PDSCH reception in the slot is an uplink symbol, the UE does not receive the PDSCH in the slot. 
If a UE is scheduled by a DCI format 0_1 to transmit PUSCH over multiple slots, and if tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, indicates that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PUSCH transmission in the slot is a downlink symbol, the UE does not transmit the PUSCH in the slot.
============================= Unchanged part omitted ===========================
TP#3 for TS 38.213 Clause 11.1.1
============================= Unchanged part omitted ===========================
For a set of symbols of a slot indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255
-	if one or more symbols from the set of symbols are symbols in a CORESET configured to the UE for PDCCH monitoring, the UE receives PDCCH in the CORESET only if an SFI-index field value in DCI format 2_0 indicates that the one or more symbols are downlink symbols
-	if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE receives PDSCH or CSI-RS in the set of symbols of the slot
-	if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, DCI format 2_3, or a RAR UL grant indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot the UE transmits the PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot
-	if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible, and the UE does not detect a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive PDSCH or CSI-RS, or the UE does not detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, DCI format 2_3, or a RAR UL grant indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot, the UE does not transmit or receive in the set of symbols of the slot
-	if the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE receives the PDSCH or the CSI-RS in the set of symbols of the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as downlink
-	if the UE is configured by higher layers to receive DL PRS in the set of symbols of the slot, the UE receives the DL PRS in the set of symbols of the slot if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as downlink or flexible
-	if the UE is configured by higher layers to transmit PUCCH, or PUSCH, or PRACH in the set of symbols of the slot, the UE transmits the PUCCH, or the PUSCH, or the PRACH in the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as uplink
-	if the UE is configured by higher layers to transmit SRS in the set of symbols of the slot, the UE transmits the SRS only in a subset of symbols from the set of symbols of the slot indicated as uplink symbols by an SFI-index field value in DCI format 2_0
-	a UE does not expect to detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as downlink and also detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, DCI format 2_3, or a RAR UL grant indicating to the UE to transmit SRS, PUSCH, PUCCH, or PRACH, in one or more symbols from the set of symbols of the slot
-	a UE does not expect to detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as downlink or flexible if the set of symbols of the slot includes symbols corresponding to any repetition of a PUSCH transmission activated by an UL Type 2 grant PDCCH as described in Clause 10.2
-	a UE does not expect to detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as uplink and also detect a DCI format 1_0 or DCI format 1_1 or DCI format 0_1 indicating to the UE to receive PDSCH or CSI-RS in one or more symbols from the set of symbols of the slot
If a UE is configured by higher layers to receive a CSI-RS or a PDSCH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as uplink or flexible, or the UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit PUSCH, PUCCH, SRS, or PRACH in at least one symbol in the set of the symbols, the UE cancels the CSI-RS reception in the set of symbols of the slot or cancels the PDSCH reception in the slot. 
If a UE is configured by higher layers to receive a DL PRS in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as uplink, or the UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit PUSCH, PUCCH, SRS, or PRACH in at least one symbol in the set of the symbols, the UE cancels the DL PRS reception in the set of symbols of the slot. 
If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 2_0 or the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time [image: ] for the corresponding PUSCH processing capability [6, TS 38.214] assuming [image: ] and [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0, DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols. 
A UE assumes that flexible symbols in a CORESET configured to the UE for PDCCH monitoring are downlink symbols if the UE does not detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as flexible or uplink and the UE does not detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit SRS, PUSCH, PUCCH, or PRACH in the set of symbols. 
For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
-	the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 1_0, DCI format 1_1, or DCI format 0_1
-	the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, DCI format 2_3, or a RAR UL grant
-	the UE receives PDCCH as described in Clause 10.1
-	if the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE does not receive the PDSCH or the CSI-RS in the set of symbols of the slot
-	if the UE is configured by higher layers to receive DL PRS in the set of symbols of the slot, the UE receives the DL PRS
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is not provided EnableConfiguredUL-r16, the UE 
-	does not transmit the PUCCH, or the PUSCH, or the PRACH in the slot and does not transmit the SRS in symbols from the set of symbols in the slot, if any, starting from a symbol that is after PUSCH preparation time [image: ] for the corresponding PUSCH timing capability [6, TS 38.214] assuming [image: ] after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	does not expect to cancel the transmission of the SRS, or the PUCCH, or the PUSCH, or the PRACH in symbols from the set of symbols in the slot, if any, starting before a symbol that is after the PUSCH preparation time [image: ] for the corresponding PUSCH timing capability [6, TS 38.214] assuming [image: ] after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is provided EnableConfiguredUL-r16, the UE can transmit the SRS, or PUCCH, or PUSCH, or PRACH, respectively.
For unpaired spectrum operation for a UE on a cell in a frequency band of FR1, and when the scheduling restrictions due to RRM measurements [10, TS 38.133] are not applicable, if the UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit in a set of symbols, the UE is not required to perform RRM measurements [10, TS 38.133] based on a SS/PBCH block or CSI-RS reception on a different cell in the frequency band if the SS/PBCH block or CSI-RS reception includes at least one symbol from the set of symbols.

TP#4 for TS 38.214 Clause 5.1.6.5
============================= Unchanged part omitted ===========================
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When not configured with a measurement gap, the UE is only required to measure DL PRS within the active DL BWP and with the same numerology as the active DL BWP. If the UE is not provided with a measurement gap, the UE is not expected to process DL PRS resources on serving or non-serving cells on any symbols indicated as UL by the serving cell. When the UE is expected to measure the DL PRS resource outside the active DL BWP it may request a measurement gap in higher layer parameter [XYZ]. 
UE does not expect to receive a PRS symbol from the serving or a neighbouring cell that overlaps with UL transmission from another UE from the serving cell or a neighbouring cell.
============================= Unchanged part omitted ===========================





2.5	Other
	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
13
	Samsung [6]
	Proposal 1: The following working assumption should be confirmed.
•	For DL-PRS processing, the following SSB assistance data can be provided
    for an indicated SSB:
o	PCI of the cell 
o	ssbFrequency with values: ARFCN‑ValueNR
o	halfFrameIndex with values: 0 or 1
o	SSB-periodicity with the values: ServingCellConfigCommon IE.
o	SSB-positionInBurst with values: of ServingCellConfigCommon IE.
o	ssbSubcarrierSpacing with values: SubcarrierSpacing IE
o	SFN-SSBoffset with values {0,1,2,…15}
o	Working assumption: Smtc per SSB frequency layer with values: SSB‑MTC IE 
o	SSB Index
	



	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
14
	Samsung [6]
	Proposal 3: Following aspects should be supported for UE measurement and report
•	Signalling overhead reduction for DL PRS quality report;
•	Configurable UE measurement window for low complexity and low power
      consumption.
	











3. 	UE procedures for SRS-for-positioning
3.1	SRS-for-positioning power control
	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
15
	OPPO [4]
	Proposal 1: For power control on SRS for positioning, if the RSRP of configured path loss RS is below a threshold, the UE can claim that he is not able to successfully mean the path loss and the use the SSB used to obtain MIB to calculate path loss.

Proposal 2: When the UE is not able to successfully measure path loss RS, the UE calculate uplink transmit power for SRS for positioning as follows:



	TS 38.213: Section 7.3.1
<omitted text>
If a UE transmits SRS based on a configuration by IE SRS-Positioning-Config on active UL BWP  of carrier  of serving cell , the UE determines the SRS transmission power  in SRS transmission occasion  as 

 [dBm]
where, 
-	 and  are provided by p0 and alpha respectively, for active UL BWP  of carrier  of serving cell , and SRS resource set  is indicated by SRS-ResourceSetId from SRS-ResourceSet, and
-	 is a downlink pathloss estimate in dB calculated by the UE, as described in Subclause 7.1.1 in case of an active DL BWP of a serving cell , using RS resource indexed  in a serving or non-serving cell for SRS resource set  [6, TS 38.214]. A configuration for RS resource index  associated with SRS resource set  is provided by pathlossReferenceRS 
-	if a ssb-Index is provided, referenceSignalPower is provided by ss-PBCH-BlockPower
-	if a dl-PRS-ResourceId is provided, referenceSignalPower is provided by dl-PRS-ResourcePower
If the UE determines that the UE is not able to accurately measure  the RSRP measured from the configured RS resource index  is below a configured threshold, the UE calculates  using a RS resource obtained from the SS/PBCH block that the UE uses to obtain MIB, and the UE determines the SRS transmission power power  in SRS transmission occasion  as

[dBm]
The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain.
<omitted text>



	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
16
	Samsung [6]
	Proposal 2: It should be clarified that if the UE is provided a pathloss reference from the serving or a neighbouring cell in the SRS for positioning configuration, but is not able to successfully measure the pathloss for the pathloss reference provided, a RS resource obtained from the SSB of the serving cell that the UE uses to obtain MIB as the pathloss reference signal should be used
	



	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
17
	Intel [10]
	Proposal 1: Adopt text proposal below and inform RAN2 WG on the need to introduce additional parameters to support OLPC of SRS for positioning (i.e. DL-PRS-RSRP_OlpcThr and SS-RSRP_OlpcThr)
	Text Proposal 1:

If the UE determines that DL PRS-RSRP measurement is below DL-PRS-RSRP_OlpcThr in case when DL PRS Resource is configured as a reference for pathloss estimation or SS-RSRP measurement below SS-RSRP_OlpcThr in case when SSB is configured as a reference the UE is not able to accurately measure , the UE calculates  using a RS resource obtained from the SS/PBCH block that the UE uses to obtain MIB.

	
	LG Electronics [12]
	Proposal 1: Introduce a measurement detection failure criterion for the SSB(s) and DL PRS resource(s) transmitted from neighbour cell(s)/TRP(s).
For example, a RSRP threshold can be used as a criterion for measurement detection failure.
	




3.2	Timing Advance
	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
18
	CMCC [8]
	Proposal 1: UE is not expected to receive the timing advance command during one measurement period for UE Rx-Tx time difference and gNB Rx-Tx time difference at least in case that high measurement accuracy is required.
	



3.3	Other
	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
19

	Intel [10]
	Proposal 5: UE is not expected to be configured with more than one SRS resource per symbol.
	





4. 	General
	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
20
	Intel [10]
	Proposal 3: Make changes in the TS 38.214 in order to correct values of higher layer parameters according to the latest RAN1 agreements (endorsed as a part of discussion on values of higher layer parameters)
	



	Issue #
	Company
	Observations/Proposals
	Specification Text Proposal

	
21
	Intel [10]
	Proposal 4: Make the following editorial changes in TS 38.214 for NR positioning framework in the next revision (i.e. after February e-Meeting)
-	Align names of higher layer parameters with the ones that will be captured in RAN2 	specification 
	▪	RAN2 may make changes to parameter names as a part of RAN2 specification 		development
-	Refer to corresponding RAN2 specification for definition of higher layer parameters 	and a set of parameter values, in order to avoid potential text duplication across 	RAN1/RAN2 specifications
-	Unify description using common type of formatting/notations,
	▪	e.g. DL PRS Resource, DL PRS resource, PRS resource, resource should be 			changed to DL PRS resource (same is applicable to DL PRS resource set)
	▪	e.g. keep in Italic style all names of higher layer parameters 
	▪	e.g. do not mix “Capitalization” with “lowercase” notations for the same terms 	 	 	 (e.g. in description change “DL PRS Frequency Positioning Layer” to “DL PRS 		frequency positioning layer”, etc.)
	




5. 	Proposed email discussions

Email discussion #1: Essential corrections to PRS reception procedure (TS 38.214, sub-clause 5.1.6.5)
Identify/confirm the need for the TPs related to the following issues, and agree on a final TP (if applicable; e.g., critical correction, useful clarification, not a correction, etc.): 
		Issues #: 1, 2, 4 – 11.
NOTE:	It is recommended to merge this email discussion with email discussion #3 in agenda item 7.2.8.1 to create a single TP for the PRS reception procedure (TS 38.214, sub-clause 5.1.6.5).
Email discussion #2: Essential corrections to UE procedure for determining slot format (TS 38.213, TS 38.214)
Identify/confirm the need for the TPs related to the following issues, and agree on a final TP (if applicable; e.g., critical correction, useful clarification, not a correction, etc.): 
		Issues #: 12
Email discussion #3: Essential corrections to UL power control for SRS-for-positioning (TS 38.213, sub-clause 7.3.1)
Identify/confirm the need for the TPs related to the following issues, and agree on a final TP (if applicable; e.g., critical correction, useful clarification, not a correction, etc.): 
		Issues #: 15, 16, 17

Issues not considered in the above proposed email discussions:
#3:			No specific impact to RAN1; companies should treat/propose the issue in RAN2.
#13:		No specific impact to RAN1; already captured in higher-layer parameter list.
#14:		No specific impact to RAN1; companies should treat/propose the issue in RAN2.
#18:		No specific impact to RAN1; companies should treat/propose the issue in RAN4.
#19:		No specific action/TP.
#20:		Should be normal working procedure; contribution should be provided by e.g. rapporteur.
#21:		Should be normal working procedure; contribution should be provided by e.g. rapporteur.
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