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1 Introduction
In this contribution, we identify, discuss and propose solution to remaining issues of physical layer procedures for NR Positioning framework. 
2 List of Remaining Opens
Neighbour Cell OLPC and Fallback Criteria
RAN1 made the following agreement with respect to OLPC for neigbouring cells:
	Only open loop power control mechanism is supported. 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, use a RS resource obtained from the SSB that the UE uses to obtain MIB as the pathloss reference signal.


This agreement was reflected in the TS 38.213 in the following way:
	[bookmark: _Hlk32322073]If the UE determines that 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


However, it is not clear how to determine that the UE is not able to accurately measure pathloss and therefore some qualitative criteria is needed. The criteria can be based on DL PRS RSRP threshold (given that there is no other measurement defined) or SS-RSRP/SS-SINR. 
Based on discussion we have the following proposal:


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.



DL PRS Transmission on Flexible Slots/Symbols
The following RAN1 agreement has caused some confusion when draft CR for TS 38.213 was prepared.
	Configured DL PRS are transmitted on DL symbols of a slot configured by higher layers
Configured DL PRS are transmitted on symbols of slot configured as flexible symbols by higher layers
If the UE is not provided with a measurement gap, the UE is not expected to process DL PRS Resources on serving or neighboring cells on symbols indicated as UL by the serving cell


[bookmark: _Toc12021490][bookmark: _Toc20311602][bookmark: _Toc26719427][bookmark: _Toc29894863][bookmark: _Toc29899162][bookmark: _Toc29899580][bookmark: _Toc29917319]The reason of confusion is that there is an additional mechanism to determine slot format based on slot format indication in DCI format 2_0. In order to address this ambiguity, we have following text proposals for 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 




Adopt above text proposals 2-4 to resolve ambiguity of UE behavior in case of SFI indication by DCI format 2_0

The SFI indication is available only in the serving cell. As for neighboring cells this dynamically changing information is not available and thus it is proposed to assume that UE simply follow provided DL PRS resource configuration, otherwise the tdd-UL-DL-ConfigurationCommon should be provided for neighbor cells. In our view, the simplest way is to simply follow DL PRS configuration and there is no need to provide additional information in order to indicate DL and flexible symbols in slots for neighboring cells.

Corrections to TS 38.214
The set of values for DL-PRS-Periodicity is incorrectly captured in TS 38.214 and is not compliant with the endorsed by RAN1 spreadsheet on higher layer parameters.
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.


In addition, we have identified that set of values for DL PRS muting bitmap is also not consistent with the latest changes made by RAN1. Therefore, we propose to fix it as well:

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.




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)

In addition, we have a following recommendation for future update of the TS 38.214 section “5.1.6.5 PRS reception procedure” that are mainly editorial in nature:


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.)

SRS for Positioning
It was not discussed by RAN1 whether multiple SRS Resources for positioning from the same or different SRS Resource Set can be configured in the same slot or in the same symbol. In our view, the configuration of multiple SRS resource per one symbol should be precluded by specification in Rel.16.


UE is not expected to be configured with more than one SRS resource per symbol

3 Conclusion
In this contribution, we have discussed remaining open aspects and identified solutions for NR Positioning framework. In summary, we have following proposals:

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)
Proposal 2: 
Adopt above text proposals 2-4 to resolve ambiguity of UE behavior in case of SFI indication by DCI format 2_0
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)
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.)
Proposal 5: 
UE is not expected to be configured with more than one SRS resource per symbol
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