3GPP TSG RAN WG1 Meeting #96 bis		                                           R1-1904034
Xian, China,8th-12th   Apr. 2019

Source:               ZTE,Sanechips
Title:                   Measurements for NR positioning
Agenda item:      7.2.10.1.2
Document for:    Discussion and Decision
Introduction
In RAN#83, NR positioning WID was approved[1] to specify solutions to enable RAT dependent(for both FR1 and FR2) and RAT independent NR positioning techniques, including the following objectives.
“Define UE measurements based on DL reference signals applicable for NR positioning. The following UE measurements are specified for serving, reference, and neighboring cells [RAN1]
DL RSTD (reference signal time difference) measurements for NR positioning
DL RSRP (reference signal received power) measurements for NR positioning
UE RX-TX time difference measurements for NR positioning”
During the SI for NR positioning support, some basical principles for NR PRS were also agreed [2]:
“NR DL PRS design for FR1 and FR2 should support:
-	Use of DL beam sweeping / alignment”
To support beam sweeping pattern, PRS RSRP per branch is necessary. In this contribution, we explain the necessity and definition of PRS reference received signal power per branch.
Discussion 
Necessity of beam-specific RSRP
According to the TR [2], DL beam sweeping pattern for NR PRS transmission should be supported. A simple example is illustrated in Figure 1. During one beam sweeping period, there may be more than 1 beam detected by the UE, and the time interval may be very short or no time interval at all. Through reasonable design of  NR PRS, the UE may be able to distinguish different beams, but with very different received power, as illustrated in Figure 2. The UE does not need to use all the detected beam to measure the TDOA or RSTD. For instance, it may choose one beam according to some criterion, like received power, since choosing weak beams for RDOA or RSTD measuring may result in poor measurement accuracy. Moreover, NLOS path is always a main error source in DL-TDOA positioning, and the beams with stronger power may be LOS path dominant. From the above, beam-specific RSRP should be supported and from the reference of SSB [3], we think the name could be PRS reference received signal power per branch, or PRS-RSRPB for short. Also because of beam sweeping PRS, the definition of RSTD should be modified correspondingly. 
Proposal 1: UE should support measurement of PRS reference signal power per branch and define RSTD for NG-RAN.

[image: PRS轮询]
Figure 1 NR PRS beam sweeping
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Figure 2 Different RSRP of PRS beams
Definition of PRS-RSRPB
A PRS resource may consist of more than one symbol so that PRS beam would last for several symbols. The measurement duration of PRS should not be too long to ensure that channel may not change significantly. Hence it is not always necessary for UE to measure PRS-RSRPB based on all symbols. It may also be possible for the location server or gNB to know a rough direction of the target UE, under such situation, the network can indicate the UE to only measure some PRS beams’ RSRP. With the above consideration, the definition of PRS-RSRPB can be like following.
	Definition
	PRS reference signal received power per branch (PRS-RSRPB) is defined as the linear average over the power contributions of the resource elements that carry positioning reference signal(PRS) within one or more symbols. The measurement time resource(s) for PRS-RSRPB are confined within the search window configured by high layer.

PRS-RSRPB shall be measured only among the reference signals corresponding to PRS blocks with the same PRS block index and the same PRS-ID. 

If higher-layers indicate certain PRS blocks for performing PRS-RSRPB measurements, then PRS-RSRPB is measured only from the indicated set of PRS block(s).

For both frequency 1 and frequency range 2, PRS-RSRPB shall be measured for each receiver branch based on the combined signal from antenna elements corresponding to the receiver branch.

	Applicable for
	RRC_CONNECTED intra-frequency


NOTE 1:	The number of resource elements within the measurement period that are used by the UE to determine PRS-RSRPB is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
 NOTE 2:	The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
1. Identify definitions of PRS-RSRPB as above.
RSTD for NG-RAN
Because the beam sweeping pattern, UE may detect signals  belong to different beams from neighbour cells. “Different” here means the starting time of the detected beam from neighbour cell is not aligned with the beam from the reference cell. Taking Figure 2 as an example, the starting time of beams from a1 is correspondingly aligned with beams from b3, but each cell can only form one beam at a same time instance. In short, when a1 is transmitting beam 1, beam 2-8 do not exist, they would come in turn later, at the same time, b3 is transmitting beam 1 and only beam 1. When UE detects beam 3 from a1, it can not see any signal from b3 because beam 3 of b3 can not cover its position. After some time, three beam offset in this example, UE detected beam 6 from cell b3. Obviously the RSTD should no longer be just the difference of receiving time, the beam offset should be removed because it has nothing to do with the distance of neighbour cell. Then the definition for NG-RAN should be as following.
	Definition
	The relative timing difference between the ng-RAN neighbour cell j and the NG-RAN reference cell i, defined as TSubframeRxj – TSubframeRxi －Tbeamoffset,where: TSubframeRxj is the time when the UE receives the start of one subframe from ng-RAN cell j TSubframeRxi is the time when the UE receives the corresponding start of one subframe from NG-RAN cell i that is closest in time to the subframe received from NG-RAN cell j. The reference point for the observed subframe time difference shall be the antenna connector of the UE.Tbeamoffset is the transmitting time offset between different detected beams.

	Applicable for
	RRC_CONNECTED inter-RAT


Tbeamoffset could be gained by the indexes of each PRS block or beam ID.
2. Identify definitions of RSTD for NG-RAN as above.
Conclusion
Based on the discussion above, we have the following observations:
[bookmark: _GoBack]Proposal 1: UE should support measurement of PRS reference signal power per branch and RSTD for NG-RAN. 
Also we provide our understanding of the definitions in section 2.2 and 2.3.
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