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Introduction
In this contribution, we present our views on text changes of DL reference signals for NR positioning.
Relocate positioning frequency layer common parameters 
As we agreed, a positioning frequency layer is a collection of DL PRS Resource sets across one or more TRPs which have the same SCS and CP type, center frequency, point-A, comb size, bandwidth and start PRB. However, dl-PRS-CombSizeN-r16, dl-PRS-ResourceBandwidth-r16, dl-PRS-StartPRB-r16 are put under DL PRS resource set definition in the current specification. Therefore, we suggest to relocate these parameters under the definition of positioning frequency layer common parameters. 
Proposal 1: Relocate positioning frequency layer common parameters and adopt the following text changes in TS 38.214 clause 5.1.6.5.
====================TS 38.214 clause 5.1.6.5 unchanged parts omitted===================
A positioning frequency layer consists of one or more DL PRS resource sets and it is defined by Clause 6.4.2.1 [17, TS 37.355]:
-	dl-PRS-SubcarrierSpacing-r16 defines the subcarrier spacing for the DL PRS resource. All DL PRS resources and DL PRS resource sets in the same DL PRS positioning frequency layer have the same value of dl-PRS-SubcarrierSpacing-r16. The supported values of dl-PRS-SubcarrierSpacing-r16 are given in Table 4.2-1 of [4, TS38.211].
-	DL-PRS-CyclicPrefix defines the cyclic prefix for the DL PRS resource. All DL PRS Resources and DL PRS Resource sets in the same DL-PRS-PositioningFrequencyLayer have the same value of DL-PRS-CyclicPrefix. The supported values of DL-PRS-CyclicPrefix are given in Table 4.2-1 of [4, TS38.211].
-	dl-PRS-PointA-r16 defines the absolute frequency of the reference resource block. Its lowest subcarrier is also known as Point A. All DL PRS resources belonging to the same DL PRS resource set have common Point A and all DL PRS resources sets belonging to the same DL PRS positioning frequency layer have a common Point A.
-	dl-PRS-CombSizeN-r16 defines the comb size of a DL PRS resource where the allowable values are given in Clause 7.4.1.7.1 of [TS38.211]. All DL PRS resource sets belonging to the same positioning frequency layer have the same value of dl-PRS-CombSizeN-r16.
-	dl-PRS-ResourceBandwidth-r16 defines the number of resource blocks configured for DL PRS transmission. The parameter has a granularity of 4 PRBs with a minimum of 24 PRBs and a maximum of 272 PRBs. All DL PRS resources sets within a positioning frequency layer have the same value of dl-PRS-ResourceBandwidth-r16.
-	dl-PRS-StartPRB-r16 defines the starting PRB index of the DL PRS resource with respect to reference Point A, where reference Point A is given by the higher-layer parameter dl-PRS-PointA-r16. The starting PRB index has a granularity of one PRB with a minimum value of 0 and a maximum value of 2176 PRBs. All DL PRS resource sets belonging to the same positioning frequency layer have the same value of dl-PRS-StartPRB-r16.
The UE expects that it will be configured with dl-PRS-ID-r16 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 dl-PRS-ID-r16 along with a nr-DL-PRS-ResourceSetId-r16 and a nr-DL-PRS-ResourceId-r16 can be used to uniquely identify a DL PRS resource. 
A DL PRS resource set consists of one or more DL PRS resources and it is defined by Clause 6.4.2.1 [TS 37.355]:
-	nr-DL-PRS-ResourceSetId-r16 defines the identity of the DL PRS resource set configuration. 
[bookmark: _Hlk39646216]-	dl-PRS-Periodicity-and-ResourceSetSlotOffset-r16 defines the DL PRS resource periodicity and takes values slots, where for dl-PRS-SubcarrierSpacing-r16=15, 30, 60 and 120 kHz respectively and the slot offset for DL PRS resource set with respect to SFN0 slot 0. All the DL PRS resources within one DL PRS resource set are configured with the same DL PRS resource periodicity. 
-	dl-PRS-ResourceRepetitionFactor-r16 defines how many times each DL-PRS resource is repeated for a single instance of the DL-PRS resource set and takes values ,. All the DL PRS resources within one resource set have the same resource repetition factor.
-	dl-PRS-ResourceTimeGap-r16 defines the offset in number of slots between two repeated instances of a DL PRS resource with the same nr-DL-PRS-ResourceSetId-r16within a single instance of the DL PRS resource set. The UE only expects to be configured with dl-PRS-ResourceTimeGap-r16if dl-PRS-ResourceRepetitionFactor-r16is configured with value greater than 1. The time duration spanned by one instance of a nr-DL-PRS-ResourceSet-r16is not expected to exceed the configured value of DL PRS periodicity. All the DL PRS resources within one resource set have the same value of dl-PRS-ResourceTimeGap-r16.
-	dl-PRS-MutingPatternList-r16defines 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. 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-r16of consecutive instances of a DL PRS resource set 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 nr-DL-PRS-ResourceSet-r16and the length of the bitmap is equal to the values of dl-PRS-ResourceRepetitionFactor-r16. 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].
-	nr-DL-PRS-SFN0-Offset-r16defines the time offset of the SFN0 slot 0 for the transmitting cell with respect to SFN0 slot 0 of reference cell. 
-	dl-PRS-CombSizeN-r16defines the comb size of a DL PRS resource where the allowable values are given in Clause 7.4.1.7.1 of [TS38.211]. All DL PRS resource sets belonging to the same positioning frequency layer have the same value of dl-PRS-CombSizeN-r16.
-	dl-PRS-ResourceBandwidth-r16defines the number of resource blocks configured for DL PRS transmission. The parameter has a granularity of 4 PRBs with a minimum of 24 PRBs and a maximum of 272 PRBs. All DL PRS resources sets within a positioning frequency layer have the same value of dl-PRS-ResourceBandwidth-r16.
-	dl-PRS-StartPRB-r16defines the starting PRB index of the DL PRS resource with respect to reference Point A, where reference Point A is given by the higher-layer parameter dl-PRS-PointA-r16. The starting PRB index has a granularity of one PRB with a minimum value of 0 and a maximum value of 2176 PRBs. All DL PRS resource sets belonging to the same positioning frequency layer have the same value of dl-PRS-StartPRB-r16.
==========================unchanged parts omitted==========================
Unclear definition of cell (TRP)
During previous discussions in Rel.16, an ID was agreed for uniquely identify a TRP. Thus, we had the following agreement [2].
· An ID is defined that can be associated with multiple DL PRS Resource Sets associated with a single TRP.
· This ID can be used along with a DL PRS Resource Set ID and a DL PRS Resources ID to uniquely identify a DL PRS Resource
· Name can be defined by RAN2
· Each TRP should only be associated with one such ID
· DL PRS Resource IDs are locally defined within DL PRS Resource Set
· DL PRS Resource Set IDs are locally defined within TRP
However, current specification uses ‘cell’ instead of ‘TRP’ to identify a TRP. It confuses us since there is no clear definition of ‘cell’ in current specification. In addition, a TRP may have more than one positioning frequency layer, so nr-PhysCellId together with nr-CellGlobalId or positioning node only refer to a TRP, which is not enough to identify a cell.
Proposal 2: In order to have a clear definition of cell, we propose to have the following text changes.
====================TS 38.214 clause 5.1.6.5 unchanged parts omitted===================
The UE expects that it will be configured with dl-PRS-ID-r16 each of which is defined such that it is associated with multiple DL PRS resource sets from the same cell, where all DL PRS configured for one cell is associated with the same nr-DL–PRS-PositioningFrequencyLayer-r16. The UE expects that one of these dl-PRS-ID-r16 along with a nr-DL-PRS-ResourceSetId-r16 and a nr-DL-PRS-ResourceId-r16 can be used to uniquely identify a DL PRS resource. 
===============================unchanged parts omitted==========================
Conclusions
In this contribution, we have discussed some possible text changes for DL PRS in the specification. Based on the discussion, we have following proposals,
Proposal 1: Relocate positioning frequency layer common parameters and adopt the following text changes in TS 38.214 clause 5.1.6.5.
====================TS 38.214 clause 5.1.6.5 unchanged parts omitted===================
A positioning frequency layer consists of one or more DL PRS resource sets and it is defined by Clause 6.4.2.1 [17, TS 37.355]:
-	dl-PRS-SubcarrierSpacing-r16 defines the subcarrier spacing for the DL PRS resource. All DL PRS resources and DL PRS resource sets in the same DL PRS positioning frequency layer have the same value of dl-PRS-SubcarrierSpacing-r16. The supported values of dl-PRS-SubcarrierSpacing-r16 are given in Table 4.2-1 of [4, TS38.211].
-	DL-PRS-CyclicPrefix defines the cyclic prefix for the DL PRS resource. All DL PRS Resources and DL PRS Resource sets in the same DL-PRS-PositioningFrequencyLayer have the same value of DL-PRS-CyclicPrefix. The supported values of DL-PRS-CyclicPrefix are given in Table 4.2-1 of [4, TS38.211].
-	dl-PRS-PointA-r16 defines the absolute frequency of the reference resource block. Its lowest subcarrier is also known as Point A. All DL PRS resources belonging to the same DL PRS resource set have common Point A and all DL PRS resources sets belonging to the same DL PRS positioning frequency layer have a common Point A.
-	dl-PRS-CombSizeN-r16 defines the comb size of a DL PRS resource where the allowable values are given in Clause 7.4.1.7.1 of [TS38.211]. All DL PRS resource sets belonging to the same positioning frequency layer have the same value of dl-PRS-CombSizeN-r16.
-	dl-PRS-ResourceBandwidth-r16 defines the number of resource blocks configured for DL PRS transmission. The parameter has a granularity of 4 PRBs with a minimum of 24 PRBs and a maximum of 272 PRBs. All DL PRS resources sets within a positioning frequency layer have the same value of dl-PRS-ResourceBandwidth-r16.
-	dl-PRS-StartPRB-r16 defines the starting PRB index of the DL PRS resource with respect to reference Point A, where reference Point A is given by the higher-layer parameter dl-PRS-PointA-r16. The starting PRB index has a granularity of one PRB with a minimum value of 0 and a maximum value of 2176 PRBs. All DL PRS resource sets belonging to the same positioning frequency layer have the same value of dl-PRS-StartPRB-r16.
The UE expects that it will be configured with dl-PRS-ID-r16 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 dl-PRS-ID-r16 along with a nr-DL-PRS-ResourceSetId-r16 and a nr-DL-PRS-ResourceId-r16 can be used to uniquely identify a DL PRS resource. 
A DL PRS resource set consists of one or more DL PRS resources and it is defined by Clause 6.4.2.1 [TS 37.355]:
-	nr-DL-PRS-ResourceSetId-r16 defines the identity of the DL PRS resource set configuration. 
-	dl-PRS-Periodicity-and-ResourceSetSlotOffset-r16 defines the DL PRS resource periodicity and takes values slots, where for dl-PRS-SubcarrierSpacing-r16=15, 30, 60 and 120 kHz respectively and the slot offset for DL PRS resource set with respect to SFN0 slot 0. All the DL PRS resources within one DL PRS resource set are configured with the same DL PRS resource periodicity. 
-	dl-PRS-ResourceRepetitionFactor-r16 defines how many times each DL-PRS resource is repeated for a single instance of the DL-PRS resource set and takes values ,. All the DL PRS resources within one resource set have the same resource repetition factor.
-	dl-PRS-ResourceTimeGap-r16 defines the offset in number of slots between two repeated instances of a DL PRS resource with the same nr-DL-PRS-ResourceSetId-r16within a single instance of the DL PRS resource set. The UE only expects to be configured with dl-PRS-ResourceTimeGap-r16if dl-PRS-ResourceRepetitionFactor-r16is configured with value greater than 1. The time duration spanned by one instance of a nr-DL-PRS-ResourceSet-r16is not expected to exceed the configured value of DL PRS periodicity. All the DL PRS resources within one resource set have the same value of dl-PRS-ResourceTimeGap-r16.
-	dl-PRS-MutingPatternList-r16defines 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. 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-r16of consecutive instances of a DL PRS resource set 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 nr-DL-PRS-ResourceSet-r16and the length of the bitmap is equal to the values of dl-PRS-ResourceRepetitionFactor-r16. 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].
-	nr-DL-PRS-SFN0-Offset-r16defines the time offset of the SFN0 slot 0 for the transmitting cell with respect to SFN0 slot 0 of reference cell. 
-	dl-PRS-CombSizeN-r16defines the comb size of a DL PRS resource where the allowable values are given in Clause 7.4.1.7.1 of [TS38.211]. All DL PRS resource sets belonging to the same positioning frequency layer have the same value of dl-PRS-CombSizeN-r16.
-	dl-PRS-ResourceBandwidth-r16defines the number of resource blocks configured for DL PRS transmission. The parameter has a granularity of 4 PRBs with a minimum of 24 PRBs and a maximum of 272 PRBs. All DL PRS resources sets within a positioning frequency layer have the same value of dl-PRS-ResourceBandwidth-r16.
-	dl-PRS-StartPRB-r16defines the starting PRB index of the DL PRS resource with respect to reference Point A, where reference Point A is given by the higher-layer parameter dl-PRS-PointA-r16. The starting PRB index has a granularity of one PRB with a minimum value of 0 and a maximum value of 2176 PRBs. All DL PRS resource sets belonging to the same positioning frequency layer have the same value of dl-PRS-StartPRB-r16.
==========================unchanged parts omitted==========================
Proposal 2: In order to have a clear definition of cell, we propose to have the following text changes.
====================TS 38.214 clause 5.1.6.5 unchanged parts omitted===================
The UE expects that it will be configured with dl-PRS-ID-r16 each of which is defined such that it is associated with multiple DL PRS resource sets from the same cell, where all DL PRS configured for one cell is associated with the same nr-DL–PRS-PositioningFrequencyLayer-r16. The UE expects that one of these dl-PRS-ID-r16 along with a nr-DL-PRS-ResourceSetId-r16 and a nr-DL-PRS-ResourceId-r16 can be used to uniquely identify a DL PRS resource. 
===============================unchanged parts omitted==========================
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