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In this contribution, we present our views on remaining issues for Rel-16 NR positioning.
PRS processing capability
In TS38.214 [1], a description related to PRS processing capability is below.
	For the case when measurement gap is configured, the UE DL PRS processing capability is defined in [TS 37.355]. For the purpose of DL PRS processing capability, the duration K msec of DL PRS symbols within P msec window corresponding to the maximum PRS periodicity in a positioning frequency layer, is calculated by
-	Type 1 duration calculation with UE symbol level buffering capability

-	Type 2 duration calculation with UE slot level buffering capability

-	S is the set of slots based on the numerology of the DL PRS of a serving cell within the P msec window in the positioning frequency layer that contains potential DL PRS resources considering the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets.
-	For Type 1,  is the smallest interval in msec within slot  corresponding to an integer number of OFDM symbols based on the numerology of the DL PRS of a serving cell that covers the union of the potential PRS symbols and determines the PRS symbol occupancy within slot , where the interval  considers the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS resource sets (target and reference). 
-	For Type 2,  is the numerology of the DL PRS, and  is the cardinality of the set .


As we know, ‘P msec window’ here represents the observation window for ‘the duration K msec of DL PRS symbols’. Based on the description of the specification, it can be seen that ‘P msec window’ for PRS processing capability is the maximum PRS periodicity in a positioning frequency layer, that is, the observation window here is ‘the maximum PRS periodicity’.
However, it is inconsistent with the RAN4’s understanding. Take RSTD measurement period requirement as an example as below. 
	TS 38.133 [2]
9.9.2.5	Measurements Period Requirements
…
 is the measurement period for PRS RSTD measurement in positioning frequency layer i as specified below:
	 ,
where: 
	 is the UE Rx beam sweeping factor. In FR1,  = 1; and in FR2,  = 8.
	 is the carrier-specific scaling factor for NR PRS-based positioning measurements in positioning frequency layer i as defined in clause 9.1.5.2.
 is the maximum number of DL PRS resources in positioning frequency layer i configured in a slot. 
 is the time duration of available PRS to be measured in the positioning frequency layer i, and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214 [26]. 
	 is the number of PRS RSTD samples and = 4. 
	 is the measurement duration for the last PRS RSTD sample, including the sampling time and processing time,  =  +  ,
	 is the periodicity of the PRS RSTD measurement in positioning frequency layer i defined as: 
 =  
Where, 
		corresponds to durationOfPRS-ProcessingSymbolsInEveryTms in TS 37.355 [34],
	, the least common multiple between  and .
 is the repetition periodicity of the measurement gap applicable for measurement in the PRS frequency layer i.
	 is the periodicity of DL PRS resource with muting on positioning frequency layer i. 
If more than one PRS periodicities are configured in positioning frequency layer i, the least common multiple of PRS periodicities  among all DL PRS resource sets in the positioning frequency layer is used to derive the measurement period of that positioning frequency layer i. Where, 
, is the PRS periodicity with muting per PRS resource, 
 is the periodicity of PRS resource sets given by the higher-layer parameter DL-PRS-Periodicity.
 is the scaling factor considering PRS resource muting. If bitmap   for higher-layer parameter DL-PRS-MutingPattern is provided, and , then ; otherwise, if bitmap  is not provided or , then .
  is the muting repetition factor given by the higher-layer parameter DL-PRS-MutingBitRepetitionFactor, and L is the size of the bitmap .
· Note: For the purpose of calculating TPRS,i, only the PRS resources fully or partially covered by the MG are considered. 


In current TS38.133, the observation window for ‘the time duration of available PRS to be measured in one frequency layer’ is , which is the least common multiple between  and , wherein,  is the repetition periodicity of the measurement gap applicable for measurement in the positioning frequency layer,  is the periodicity of DL PRS resource with muting on the positioning frequency layer. Furthermore,  is the least common multiple of PRS periodicities considering muting among all DL PRS resource sets in the positioning frequency layer. It is also noted that only the PRS resources fully or partial covered by the MG are considered for calculating  . In summary, RAN4's understanding of ‘observation window’ is far from that described in TS38.214.
In order to avoid ambiguity, the following options may be adopted.
· Option 1: change the descriptions related to ‘P msec window’ to align with RAN4 specification. Considering that RAN4's interpretation of this observation window is very complicated, we suggest only adding references to RAN4 specification and sections. Therefore, the text proposals are changed as following: 
	< Unchanged parts are omitted >
For the case when measurement gap is configured, the UE DL PRS processing capability is defined in [TS 37.355]. For the purpose of DL PRS processing capability, the duration K msec of DL PRS symbols within P msec window corresponding to the maximum PRS periodicity in a positioning frequency layer described in Clause 9.9.2.5 [11, TS 38.133], is calculated by…
< Unchanged parts are omitted >


· Option 2: delete the descriptions related to ‘P msec window’. Because the current section is only used to describe the PRS processing capability of the UE, when the UE reports the capability, the ‘observation window’ here can be regarded as an imaginary window, and there is no need to associate it with some conditions in the actual PRS processing such as MG, muting, etc. In the case of ambiguity in the current description, deleting it is also an option. Therefore, the text proposals are changed as following:
	< Unchanged parts are omitted >
For the case when measurement gap is configured, the UE DL PRS processing capability is defined in [TS 37.355]. For the purpose of DL PRS processing capability, the duration K msec of DL PRS symbols within P msec window corresponding to the maximum PRS periodicity in a positioning frequency layer, is calculated by…
< Unchanged parts are omitted >


Thus, we propose that:
Proposal 1: 
· Adopt one of the following options and related text proposals into TS38.214 regarding PRS processing capability.
· Option 1: change the descriptions related to ‘P msec window’ to align with RAN4 specification.
	< Unchanged parts are omitted >
For the case when measurement gap is configured, the UE DL PRS processing capability is defined in [TS 37.355]. For the purpose of DL PRS processing capability, the duration K msec of DL PRS symbols within P msec window corresponding to the maximum PRS periodicity in a positioning frequency layer described in Clause 9.9.2.5 [11, TS 38.133], is calculated by…
< Unchanged parts are omitted >


· Option 2: delete the descriptions related to ‘P msec window’.
	< Unchanged parts are omitted >
For the case when measurement gap is configured, the UE DL PRS processing capability is defined in [TS 37.355]. For the purpose of DL PRS processing capability, the duration K msec of DL PRS symbols within P msec window corresponding to the maximum PRS periodicity in a positioning frequency layer, is calculated by…
< Unchanged parts are omitted >


SFN0 offset
In TS38.214 [1], a description related to SFN 0 offset is below.
	NR-DL-PRS-SFN0-Offset defines the time offset of the SFN0 slot 0 for the transmitting cell with respect to SFN0 slot 0 of reference cell. 


However, the description of ‘transmitting cell’ and ‘reference cell’ is unclear since there is no related definition for those cells and no use in other locations in the specification. We think the ‘cell’ here is the same meaning as ‘TRP’, because in 37.355 [3], for the same parameter ‘NR-DL-PRS-SFN0-Offset’, RAN2 uses ‘TRP’ to describe.
	nr-DL-PRS-SFN0-Offset
This field specifies the time offset of the SFN#0 slot#0 for the given TRP with respect to SFN#0 slot#0 of the assistance data reference TRP and comprises the following subfields:
-	sfn-Offset specifies the SFN offset at the TRP antenna location between the assistance data reference TRP and this neighbour TRP.
	The offset corresponds to the number of full radio frames counted from the beginning of a radio frame #0 of the assistance data reference TRP to the beginning of the closest subsequent radio frame #0 of this neighbour TRP.
-	integerSubframeOffset specifies the frame boundary offset at the TRP antenna location between the assistance data reference TRP and this neighbour TRP counted in full subframes. The offset is counted from the beginning of a subframe #0 of the assistance data reference TRP to the beginning of the closest subsequent subframe #0 of this neighbour TRP, rounded down to multiples of subframes.


Therefore, for the description of ‘cell’ in section 5.1.6.5 in TS38.214, we suggest to use the unified description just like ‘TRP’ in the specification, e.g. ‘dl-PRS-ID’. 
Proposal 2: 
· Adopt the following modification for SFN0 offset into TS38.214.
	< Unchanged parts are omitted >
NR-DL-PRS-SFN0-Offset defines the time offset of the SFN0 slot 0 for the transmitting cell each dl-PRS-ID with respect to SFN0 slot 0 of the reference indicated by dl-PRS-ID in higher layer parameter nr-DL-PRS-ReferenceInforeference cell. 
< Unchanged parts are omitted >


Conclusion
[bookmark: _GoBack]In this contribution, we present our views on remaining issues for NR positioning with the following proposals:
Proposal 1: 
· Adopt one of the following options and related text proposals into TS38.214 regarding PRS processing capability.
· Option 1: change the descriptions related to ‘P msec window’ to align with RAN4 specification.
	< Unchanged parts are omitted >
For the case when measurement gap is configured, the UE DL PRS processing capability is defined in [TS 37.355]. For the purpose of DL PRS processing capability, the duration K msec of DL PRS symbols within P msec window corresponding to the maximum PRS periodicity in a positioning frequency layer described in Clause 9.9.2.5 [11, TS 38.133], is calculated by…
< Unchanged parts are omitted >


· Option 2: delete the descriptions related to ‘P msec window’.
	< Unchanged parts are omitted >
For the case when measurement gap is configured, the UE DL PRS processing capability is defined in [TS 37.355]. For the purpose of DL PRS processing capability, the duration K msec of DL PRS symbols within P msec window corresponding to the maximum PRS periodicity in a positioning frequency layer, is calculated by…
< Unchanged parts are omitted >


Proposal 2: 
· Adopt the following modification for SFN0 offset into TS38.214.
	< Unchanged parts are omitted >
NR-DL-PRS-SFN0-Offset defines the time offset of the SFN0 slot 0 for the transmitting cell each dl-PRS-ID with respect to SFN0 slot 0 of the reference indicated by dl-PRS-ID in higher layer parameter nr-DL-PRS-ReferenceInfo reference cell. 
< Unchanged parts are omitted >
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