3GPP TSG-RAN WG4 Meeting #94-e
R4-2001638
Online, 24th February – 6th March 2020
Title: 
Discussion on PRS-RSRP measurement
Source: 
Huawei, HiSilicon
Agenda item:
8.8.2.1.3
Document for:
Discussion
1. Introduction

In RAN4#93, the requirements for UE PRS-RSRP measurement were discussed. Following are related agreements as captured in the WF [1].
	· Same as agreed for RSTD (see slide 7):

· Core requirements shall be applicable for:

· All PRS BW.

· All comb patterns.

· All repetition factors.

· In order to decide side conditions for serving/reference cell, need to check RAN2 agreements on cells included in the assistance data for PRS-RSRP measurements.

· If PRS-RSRP is configured to be measured along with RSTD using the same assistance data:

· then the measurement periods of PRS-RSRP and RSTD are the same.

· Otherwise: 

· In non-DRX the PRS-RSRP measurement period is FFS.

· When DRX is used then whether or not the PRS-RSRP measurement period depends on DRX cycle may depend on the positioning method; details are FFS.


In this paper, we will provide our views on PRS-RSRP measurement requirements based on further conclusions from RAN1#99.
2. Discussion
Firstly, it should be noted that both PRS-RSRP and RSTD are measured from PRS, and maybe even from the set of PRS resources depending on the assistance data. Therefore, many aspects of PRS-RSRP requirements can be re-used from RSTD requirements. We have a companion paper addressing RSTD measurement requirements [2], and from our point of view, the conclusion on PRS measurement capability and the need for measurement gap or scheduling restriction for RSTD measurement can be directly re-used for PRS-RSRP measurement.

Proposal 1: Conclusions for RSTD measurement on PRS measurement capability and the need for measurement gap or scheduling restriction should be re-used for PRS-RSRP measurement.

2.1. Reporting criteria

One open issue for PRS-RSRP is the reporting criteria. In RAN4#92bis, it was not clear which combinations of measurements are possible from measurement configuration point of view. In [3] different UE positioning measurements are summarised. 

	DL/UL Reference Signals
	UE Measurements
	To facilitate support of the following positioning techniques

	Rel.16 DL PRS
	DL RSTD
	DL-TDOA

	Rel.16 DL PRS
	DL PRS RSRP
	DL-TDOA, DL-AoD, Multi-RTT

	Rel.16 DL PRS / Rel.16 SRS for positioning 
	UE Rx-Tx time difference
	Multi-RTT

	Rel. 15 SSB / CSI-RS for RRM
	SS-RSRP(RSRP for RRM), SS-RSRQ(for RRM), CSI-RSRP (for RRM), CSI-RSRQ (for RRM), SS-RSRPB (for RRM)
	E-CID


From the table, it is possible that UE is requested to report for a positioning session:

· RSTD with or without PRS-RSRP, and/or

· PRS-RSRP only, and/or

· Rx-Tx time difference with or without PRS-RSRP

Focusing on PRS-RSRP, it may be used for DL-TDOA, DL-AoD and multi-RTT positioning techniques. 

· For DL-TDOA, PRS-RSRP may be reported together with RSTD

· For DL-AoD, PRS-RSRP may be reported alone

· For multi-RTT, PRS-RSRP may be reported together with Rx-Tx time difference

In current 37.355 running CR, UE would get separate assistance data for different positioning techniques, we understand the PRS-RSRP reporting should be defined separate reporting criteria. 
	ProvideAssistanceData-r9-IEs ::= SEQUENCE {


commonIEsProvideAssistanceData

CommonIEsProvideAssistanceData

OPTIONAL,
-- Need ON


a-gnss-ProvideAssistanceData

A-GNSS-ProvideAssistanceData

OPTIONAL,
-- Need ON


otdoa-ProvideAssistanceData


OTDOA-ProvideAssistanceData


OPTIONAL,
-- Need ON


epdu-Provide-Assistance-Data

EPDU-Sequence





OPTIONAL,
-- Need ON


...,


[[


sensor-ProvideAssistanceData-r14
Sensor-ProvideAssistanceData-r14
OPTIONAL,
-- Need ON


tbs-ProvideAssistanceData-r14

TBS-ProvideAssistanceData-r14

OPTIONAL,
-- Need ON


wlan-ProvideAssistanceData-r14

WLAN-ProvideAssistanceData-r14

OPTIONAL
-- Need ON


]],


[[
nr-ECID-ProvideAssistanceData-r16
NR-ECID-ProvideAssistanceData-r16
OPTIONAL,
-- Need ON



nr-Multi-RTT-ProvideAssistanceData-r16
NR-Multi-RTT-ProvideAssistanceData-r16
OPTIONAL,
-- Need ON



nr-DL-AoD-ProvideAssistanceData-r16
NR-DL-AoD-ProvideAssistanceData-r16
OPTIONAL,
-- Need ON



nr-DL-TDOA-ProvideAssistanceData-r16
NR-DL-TDOA-ProvideAssistanceData-r16
OPTIONAL
-- Need ON


]]


In addition, the reporting of PRS-RSRP may also be different for different positioning techniques. When reported together with RSTD or Rx-Tx time difference (for DL-TDOA), UE may be requested to report one RSRP per TRP. When reported alone (for DL-AoD), UE may be requested to report one RSRP per PRS resource per TRP. This means one reporting criterion is not enough when UE supports multiple positioning techniques.
Therefore, UE should be able to support 1 reporting criteria per supported positioning technique among DL-TDOA, DL-AoD and Multi-RTT.
Proposal 2: UE should be able to support 1 reporting criteria per supported positioning technique among DL-TDOA, DL-AoD and Multi-RTT.
2.2. Measurement period
In RAN#93, it was agreed to re-use the RSTD measurement period requirements for PRS-RSRP, when PRS-RSRP is configured to be measured along with RSTD using the same assistance data. We think this is reasonable because when taking timing measurement, UE can at the same time get the RSRP measurement. To be more specific, we understand the scenario is where UE is provided nr-DL-TDOA-ProvideAssistanceData. 
Similarly, the Rx-Tx time difference measurement period should be same as PRS-RSRP measurement when UE is provided with nr-Multi-RTT-ProvideAssistanceData.
When PRS-RSRP is requested alone, i.e. when UE is provided with nr-DL-AoD-ProvideAssistanceData, we also think the requirements of RSTD measurement period can be re-used, because the same consideration factors like PRS measurement window, number of PRS occasions, the availability of PRS due to muting and fading and so forth are also applicable for PRS-RSRP measurement. Of course, the PRS configuration e.g. PRS resource periodicity may be different as this is a separate assistance data. 
One issue that may be different between RSTD and PRS-RSRP is the measurement accuracy. It was proposed by some companies to define the accuracy requirements based on single shot measurement. This may be fine for RSTD and Rx-Tx measurement which are based on correlation and has been the assumption also in LTE, but it still needs to be checked via link level simulations what RSRP accuracy can be achieved with single shot measurement at the concerned SNR condition. If the accuracy is very poor, a larger measurement period or better side condition in terms of PRS configuration may be needed for PRS-RSRP measurement.

Proposal 3: As a starting point, re-use the measurement period requirements of RSTD for PRS-RSRP measurement. The achievable accuracy should be further checked.  

In RAN4#93, for RSTD measurement it was agreed to apply the non-DRX requirements for DRX, and it is FFS for PRS-RSRP measurement. In our view, there is no difference between RSTD and PRS-RSRP measurement, as for both of them UE is measuring PRS from the reference cell and the neighbour cells. 
Proposal 4: Non-DRX requirements apply for PRS-RSRP measurement period, regardless of whether and which DRX configuration is configured for the UE.
2.3. Measurement accuracy and side conditions
In RAN4#93 it was discussed whether the side condition for PRS-RSRP measurement should be defined for serving cell or reference cell. In our understanding, it should be defined for reference cell, as in 37.355 (currently running CR) the assistance data includes the reference cell information and the neighbor cell information, and it is same for all positioning techniques, i.e. the IE NR-DL-PRS-AssistanceData-r16 is included in the assistance data for all positioning techniques. In addition, the assistance data may not include PRS configuration for the UE’s serving cell.
	NR-DL-PRS-AssistanceData-r16 ::= SEQUENCE {


nr-DL-PRS-RstdReferenceInfo-r16 DL-PRS-RstdReferenceInfo-r16
OPTIONAL,

-- Need ON


nr-DL-PRS-AssistanceDataList-r16
SEQUENCE (SIZE (1..nrMaxFreqLayers)) OF NR-DL-PRS-AssistanceDataPerFreq-r16

}


On the exact side condition, we prefer to re-use the same SINR values as to be determined for RSTD. The reason, as mentioned above, is that the two measurements are both on PRS from reference cell and neighbor cells.

Proposal 5: Define the side conditions on reference cell and neighbor cells for PRS-RSRP measurement by re-using the SINR levels from RSTD measurement requirements.
Another open issue from RAN4#92bis that was not discussed in RAN4#93 is whether only relative accuracy is needed for PRS-RSRP or both absolute and relative accuracy are needed. 

· When PRS-RSRP is reported together with RSTD or Rx-Tx time difference, it is used to provide additional information related to the TRP(s), so the absolute value should be accurate.

· When PRS-RSRP is reported alone, it is used to provide received power difference between different Tx beams of a single TRP, so relative value should be accurate. 
Therefore, both absolute and relative accuracy are needed for PRS-RSRP.

Proposal 6: Both absolute and relative accuracy requirements are defined for PRS-RSRP.
3. Conclusions

In this paper we provided our views on the UE PRS-RSRP measurement requirements.
Proposal 1: Conclusions for RSTD measurement on PRS measurement capability and the need for measurement gap or scheduling restriction should be re-used for PRS-RSRP measurement.

Proposal 2: UE should be able to support 1 reporting criteria per supported positioning technique among DL-TDOA, DL-AoD and Multi-RTT.
Proposal 3: As a starting point, re-use the measurement period requirements of RSTD for PRS-RSRP measurement. The achievable accuracy should be further checked.  

Proposal 4: Non-DRX requirements apply for PRS-RSRP measurement period, regardless of whether and which DRX configuration is configured for the UE.
Proposal 5: Define the side conditions on reference cell and neighbor cells for PRS-RSRP measurement by re-using the SINR levels from RSTD measurement requirements.
Proposal 6: Both absolute and relative accuracy requirements are defined for PRS-RSRP.
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