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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
[bookmark: _Ref129681832]In this contribution, we present our view on text changes of DL reference signals for NR positioning.
Collisions  between DL PRS and SS/PBCH block
In RAN1#100 e-meeting[1], the following text changes for TS 38.214 clause 5.1.6.5 was adopted.
The UE assumes that the DL PRS from the serving cell is not mapped to any symbol that contains SS/PBCH block from the serving cell. If the time frequency location of the SS/PBCH block transmissions from non-serving cells are provided to the UE then the UE also assumes that the DL PRS from a non-serving cell is not mapped to any symbol that contains the SS/PBCH block of the same non-serving cell. 
The above text changes clarify the collision mechanisms between DL PRS and SS/PBCH block(s). However, 38.211 has not fully captured the above collision mechanisms. Therefore, we have the following proposal for TS 38.211 clause 7.4.1.7.3.
Proposal 1: Adopt the following text changes in 38.211,
==================TS 38.211 clause 7.4.1.7.3 unchanged part omitted===============
For each downlink PRS resource configured, the UE shall assume the sequence  is scaled with a factor  and mapped to resources elements  according to 

when the following conditions are fulfilled:
-	the resource element  is within the resource blocks occupied by the downlink PRS resource for which the UE is configured;
-	the symbol  is not used by any SS/PBCH block used by the serving cell for downlink PRS transmitted from the serving cell or not used by any SS/PBCH block used by the same non-serving cell  indicated by the higher-layer parameter SSB-positionInBurst for downlink PRS transmitted from a non-serving cell;
-	the slot number satisfies the conditions in clause 7.4.1.7.4.
========================== Unchanged part omitted =========================
Configurations of periodicity and slot offset for DL PRS resource set
According to the endorsed CR of 37.355 in RAN2# 109 e-meeting [2], periodicity and slot offset of DL PRS resource set are configured by a combined parameter NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset. 
However, RAN1 specifications use separate parameters to configure periodicity and slot offset. To align the parameters in RAN1 and RAN2 specifications, we propose TPs for TS 38.211 and 38.214 in the appendix.
Therefore, we have the following proposal.
[bookmark: OLE_LINK2]Proposal 2: Adopt the text changes of 38.211 and 38.214 in the appendix.
Conclusion
[bookmark: _GoBack]In this contribution, we discussed on text changes of DL reference signals for NR positioning. We have the following proposals.
Proposal 1: Adopt the following text changes in 38.211,
==================TS 38.211 clause 7.4.1.7.3 unchanged part omitted===============
For each downlink PRS resource configured, the UE shall assume the sequence  is scaled with a factor  and mapped to resources elements  according to 

when the following conditions are fulfilled:
-	the resource element  is within the resource blocks occupied by the downlink PRS resource for which the UE is configured;
-	the symbol  is not used by any SS/PBCH block used by the serving cell for downlink PRS transmitted from the serving cell or not used by any SS/PBCH block used by the same non-serving cell  indicated by the higher-layer parameter SSB-positionInBurst for downlink PRS transmitted from a non-serving cell;
-	the slot number satisfies the conditions in clause 7.4.1.7.4.
========================== Unchanged part omitted =========================
Proposal 2:  Adopt the text changes of 38.211 and 38.214 in the appendix.
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Appendix 
==================TS 38.211 clause 7.4.1.7.4 unchanged part omitted===============
For a downlink PRS resource in a downlink PRS resource set, the UE shall assume the downlink PRS resource being transmitted when the slot and frame numbers fulfil

and one of the following conditions are fulfilled:
-	the higher-layer parameter DL-PRS-MutingPattern is not provided;
-	the higher-layer parameter DL-PRS-MutingPattern is provided and bitmap  but not bitmap  is provided, and bit  is set;
-	the higher-layer parameter DL-PRS-MutingPattern is provided and bitmap  but not bitmap  is provided, and bit  is set;
-	the higher-layer parameter DL-PRS-MutingPattern is provided and both bitmaps  and  are provided, and both bit  and  are set.
where
-	 is bit  in the bitmap given by the higher-layer parameter DL-PRS-MutingPattern where  is the size of the bitmap; 
-	 is bit  in the bitmap given by the higher-layer parameter DL-PRS-MutingPattern;
-	the slot offset  is given by the higher-layer parameter NR-DL-PRS-Periodicity-and-ResourceSetSlotOffsetDL-PRS-ResourceSetSlotOffset;
-	the downlink PRS resource slot offset  is given by the higher-layer parameter DL-PRS-ResourceSlotOffset; 
-	the periodicity  is given by the higher-layer parameter NR-DL-PRS-Periodicity-and-ResourceSetSlotOffsetDL-PRS-Periodicity; 
-	the repetition factor  is given by the higher-layer parameter DL-PRS-ResourceRepetitionFactor;
-	the muting repetition factor  is given by the higher-layer parameter DL-PRS-MutingBitRepetitionFactor;
-	the time gap  is given by the higher-layer parameter DL-PRS-ResourceTimeGap;
For a downlink PRS resource in a downlink PRS resource set configured, the UE shall assume the downlink PRS resource being transmitted as described in clause 5.1.6.4 of [6, TS 38.214].
========================== Unchanged part omitted =========================

==================TS 38.214 clause 5.1.6.5 unchanged part omitted===============
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. 
-	NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset DL-PRS-Periodicity defines the DL PRS resource periodicity andwhich takes values  slots, where for DL-PRS-SubcarrierSpacing=15, 30, 60 and 120kHz respectively, and the slot offset which takes values . All the DL PRS resources within one DL PRS resource set are configured with the same DL PRS periodicity. 
-	DL-PRS-ResourceRepetitionFactor 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 ResourceRepetitionFactor
-	DL-PRS-ResourceTimeGap defines the offset in number of slots between two repeated instances of a DL PRS resource with the same DL-PRS-ResourceID within a single instance of the DL PRS resource set and takes values . The UE only expects to be configured with DL-PRS-ResourceTimeGap if DL-PRS-ResourceRepetitionFactor is configured with value greater than 1. The time duration spanned by one instance of a DL-PRS-ResourceSet is not expected to exceed the configured periodicity in NR-DL-PRS-Periodicity-and-ResourceSetSlotOffsetvalue of DL-PRS-Periodicity. All the DL PRS resources within one resource set have the same DL-PRS-ResourceTimeGap.
-	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. 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].
-	DL-PRS-SFN0-Offset defines the time offset of the SFN0 slot 0 for the transmitting cell with respect to SFN0 slot 0 of [FFS in RAN2].
-	DL-PRS-ResourceSetSlotOffset defines the slot offset with respect to SFN0 slot 0 and takes values .
-	DL-PRS-CombSizeN 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.
-	DL-PRS-ResourceBandwidth defines the number of resource blocks configured for 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.
-	DL-PRS-StartPRB 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. 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 Start PRB.
A DL PRS resource is defined by:
-	DL-PRS-ResourceList determines the DL PRS resources that are contained within one DL PRS resource set. 
-	DL-PRS-ResourceId determines the DL PRS resource configuration identity. All DL PRS resource IDs are locally defined within a DL PRS resource set.
-	DL-PRS-SequenceId is used to initialize cinit value used in pseudo random generator [4, TS38.211, 7.4.1.7.2] for generation of DL PRS sequence for a given DL PRS resource.
-	DL-PRS-ReOffset defines the starting RE offset of the first symbol within a DL PRS resource in frequency. The relative RE offsets of the remaining symbols within a DL PRS resource are defined based on the initial offset and the rule described in Clause 7.4.1.7.3 of [4, TS38.211]. 
-	DL-PRS-ResourceSlotOffset determines the starting slot of the DL PRS resource with respect to corresponding slot offset configured in NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset.DL-PRS-ResourceSetSlotOffset
-	DL-PRS-ResourceSymbolOffset determines the starting symbol of the DL PRS resource within the starting slot. 
-	DL-PRS-NumSymbols defines the number of symbols of the DL PRS resource within a slot where the allowable values are given in Clause 7.4.1.7.1 of [4, TS38.211]. 
-	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-D' 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 part omitted =========================

