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1. Introduction

In RAN4#94-e meeting, the requirements for gNB measurements for positioning were discussed and a way forward is agreed [1]. The following agreements and issues are captured in the WF.


Based on the discussions, some agreements have been reached, but there are still some issues need to be discussed. In this paper, we will provide our views on the gNB measurement requirements.
2. Discussion
2.1. Definition of gNB measurement accuracy requirements
From RAN1’s agreement, following gNB measurements for NR positioning are defined and used: 
	DL/UL Reference Signals
	gNB Measurements
	To facilitate support of the following positioning techniques

	Rel.16 SRS for positioning
	UL RTOA
	UL-TDOA

	Rel.16 SRS for positioning
	UL SRS-RSRP
	UL-TDOA, UL-AoA, Multi-RTT

	Rel.16 SRS for positioning, Rel.16 DL PRS
	gNB Rx-Tx time difference
	Multi-RTT

	Rel.16 SRS for positioning,
	AoA and ZoA
	UL-AoA, Multi-RTT


In RAN4#94-e meeting, it is agreed the accuracy requirements of gNB Rx-Tx time difference and UL SRS RSRP should be defined and the UL RTOA and AOA/ZOA need more analysis. We give our opinion in this session.

After several discussions on this issue, in deed, we have a common understanding that accuracy requirements of  gNB measurement above should all be defined, the only concern is the time. But I don’t think this is a problem for UL RTOA measurement if the gNB Rx-Tx time difference and SRS RSRP are defined.
gNB Rx-Tx time difference and UL RTOA are defined in 38.215 [2] as bellows:
	Definition
	The gNB Rx – Tx time difference is defined as TgNB-RX – TgNB-TX
Where:

TgNB-RX is the positioning node received timing of uplink subframe #i containing SRS associated with UE, defined by the first detected path in time.

TgNB-TX is the positioning node transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE.

Multiple SRS resources for positioning can be used to determine the start of one subframe containing SRS.

The reference point for TgNB-RX shall be:

-
for type 1-C base station TS 38.104 [9]: the Rx antenna connector,

-
for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),

-
for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.

The reference point for TgNB-TX shall be:

-
for type 1-C base station TS 38.104 [9]: the Tx antenna connector,

-
for type 1-O or 2-O base station TS 38.104 [9]: the Tx antenna (i.e. the centre location of the radiating region of the Tx antenna),

-
for type 1-H base station TS 38.104 [9]: the Tx Transceiver Array Boundary connector.

	Definition
	[The UL Relative Time of Arrival (TUL-RTOA) is the beginning of subframe i containing SRS received in positioning node j, relative to the configurable reference time.]

Multiple SRS resources for positioning can be used to determine the beginning of one subframe containing SRS received at a positioning node.

The reference point for TUL-RTOA shall be:

-
for type 1-C base station TS 38.104 [9]: the Rx antenna connector,

-
for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),

-
for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.


From the definition above, for both measurements, the main issue when define the accuracy requirements is the Rx time evaluation. The Tx time in gNB Rx-Tx time difference and the reference time in RTOA are both configured by gNB and do not impact the accuracy evaluation. So the accuracy requirements of UL RTOA can be almost defined once the gNB Rx-Tx time difference accuracy requirement is defined.
For AOA/ZOA, first it is defined in [2] as below
	Definition
	UL Angle of Arrival (UL AoA) is defined as the estimated azimuth angle and vertical angle of a UE with respect to a reference direction, wherein the reference direction is defined:

-
In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
-
In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relatize to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901 [14].
The UL AoA is determined at the gNB antenna for an UL channel corresponding to this UE.


AOA/ZOA is used for UL-based positioning UL-AOA and UL and DL-based positioning Multi-RTT, from theoretical aspect, it can be evaluated and testable. Since from the definition, the reference direction is defined explicitly and the ideal angle can be known by the test system when a UE is tested, and the estimated angle can be derived from gNB measurement depending on its algorithm implementation. Then the AOA/ZOA accuracy can be evaluated by comparing measured angle and ideal angel.
Considering there has no angle evaluation before and the unpredictable issue may occur in testing, the AOA/ZOA requirements can be deprioritized.
Proposal 1：UL RTOA and AOA/ZOA measurement accuracy requirements should be defined and AOA/ZOA can be deprioritized.
2.2. Optionality of gNB accuracy requirements
In the discussions on gNB accuracy requirements in RAN4#94-e meeting, an issue about the optionality is raised. It is common understanding that the positioning method supported by gNB is optional. For the accuracy requirements of measurement supported by gNB corresponding to a specific positioning method, in my opinion, should not be optional. 
When a positioning method is supported by gNB, then the corresponding measurement report is requested by LMF, as long as the measurement is provided by gNB, the accuracy requirements shall be met, otherwise, it makes no sense to define the accuracy requirements. 
Proposal 2：Corresponding measurement accuracy requirement should be fulfilled when a positioning method is supported by gNB.

2.3. Scenario of gNB accuracy requirement
In last RAN4 meeting, it is agreed to define the gNB measurement accuracy requirement, then the applicable scenario should be clarified.
For side condition, in my opinion, is the SNR level of SRS receiving for UL measurement. I understand when the requirement is used, we don’t know whether the gNB is the serving gNB of UE or not. And for some gNB measurement such as gNB Rx-Tx time difference, it can be measured in neighbour cells of UE, for these cases, the accuracy requirements should be applied based on neighbour cell corresponding SNR level. And all the gNB measurements above are based on positioning SRS, the side condition of different measurements shall have no difference.
Proposal 3：gNB accuracy requirement should be applied based on neighbour cell corresponding SNR level and the same side conditions are applied for different gNB measurements. 
For BS type, I understand the gNB measurement is evaluated in different reference point for different BS type, but the accuracy requirements should be same. Then the same positioning performance can be achieved.
Proposal 4：The gNB accuracy requirement should be applied for all BS types.
For RS pattern, the PRS is used only in gNB Rx-Tx time difference which is used in Multi-RTT together with UE Rx-Tx time difference, to make the measurement aligned with UE Rx-Tx time difference, the PRS configuration should be same as the UE Rx-Tx time difference measurement.
For SRS for positioning, RAN1’s agreements in RAN1#99 meeting [3] are captured as below: 

Also from the RAN1’s LS [4], SRS for positioning supports semi persistent configuration and aperiodic configuration. For simplification, we propose to define the accuracy requirements using the periodic SRS configuration. Since the period of SRS has many configurations including the periodicities of NR SRS Rel-15 and NR DL-PRS Rel-16, similar as PRS measurement, we suggest defining the accuracy requirements based on some specific SRS configuration. 
Proposal 5：The gNB accuracy requirements should be defined based on some specific periodic SRS configuration and the PRS configuration that same as UE Rx-Tx time difference.
2.4. Report mapping
SRS-RSRP

In RAN4#94-e meeting, it is agreed the SRS-RSRP reporting granularity is 1 dB, as for the reporting range, I understand the reporting range of SS-RSRP for L3 which is defined from -156dBm to -31dBm can be reused.
Proposal 6：SRS-RSRP reporting range can reuse the reporting range of SS-RSRP for L3 reporting which is from -156dBm to -31dBm. 
gNB Rx-Tx time difference
gNB Rx-Tx time difference measurement is used in Multi-RTT together with UE Rx-Tx time difference, from both definition and usage aspects, gNB Rx-Tx time difference is similar as UE Rx-Tx time difference. And in our discussion paper about UE/gNB Rx-Tx time difference in [5], we have given our opinion that the reporting range of UE and gNB Rx-Tx time difference is -0.5ms ~ 0.5ms. As for reporting granularity, the value of UE Rx-Tx time difference can also be reused. So we have the following proposal.
Proposal 7：gNB Rx-Tx time difference report mapping can reuse the reporting mapping of UE Rx-Tx time difference. 
UL RTOA
From the discussion in session 2.1, the definition and accuracy evaluation of UL RTOA is quite similar as gNB Rx-Tx time difference, they are both the relative time of SRS receiving and gNB configured reference time, so I understand the report mapping of UL RTOA can reuse that of gNB Rx time difference. 
Proposal 8：UL RTOA report mapping can reuse the reporting mapping of gNB Rx-Tx time difference. 
3. Summary
In this paper we give our opinions on gNB measurement accuracy requirements and report mapping, following proposals are provided.
Proposal 1：UL RTOA and AOA/ZOA measurement accuracy requirements should be defined and AOA/ZOA can be deprioritized.
Proposal 2：Corresponding measurement accuracy requirement should be fulfilled when a positioning method is supported by gNB.

Proposal 3：gNB accuracy requirement should be applied based on neighbour cell corresponding SNR level and the same side conditions are applied for different gNB measurements. 

Proposal 4：The gNB accuracy requirement should be applied for all BS types.
Proposal 5：The gNB accuracy requirements should be defined based on some specific periodic SRS configuration and the PRS configuration that same as UE Rx-Tx time difference.
Proposal 6：SRS-RSRP reporting range can reuse the reporting range of SS-RSRP for L3 reporting which is from -156dBm to -31dBm. 
Proposal 7：gNB Rx-Tx time difference report mapping can reuse the reporting mapping of UE Rx-Tx time difference. 
Proposal 8：UL RTOA report mapping can reuse the reporting mapping of gNB Rx-Tx time difference. 
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RAN4 shall define accuracy requirements for the following gNB positioning measurements:


gNB Rx-Tx timing difference


SRS-RSRP


FFS whether to define accuracy requirements for:


“UL RTOA” and/or “AoA / ZoA” measurements. 


Companies are encouraged to bring analysis in the next RAN4 meeting.


gNB positioning measurement accuracy requirements are optional:


FFS whether accuracy requirement for a positioning measurement supported by a gNB is also optional. 


Following conditions and scenarios for gNB accuracies are FFS until next RAN4 meeting


Side conditions e.g. SNR:


Option 1: based on only serving cell and corresponding SNR level


Option 2: based on only neighbor cell (e.g. SNR lower than in serving cell) and corresponding SNR level


Common vs specific side conditions e.g. SNR:


Option 1: same side conditions for different type of gNB measurements


Option 2: side conditions specific to each gNB measurement


Antenna configuration:


Option 1: fixed antenna beams


Option 2: other options not precluded


RS pattern:


SRS configuration: FFS


PRS configuration: FFS


BS type: 1-C, 1-H, 1-O, 2-O


Option 1: accuracy depends on BS type


Option 2: other options not precluded


AOA/ZOA report mapping


AoA: from -180 to +180 degrees with granularity = 0.1 degree.


ZoA: from 0 to +180 degrees with granularity = 0.1 degree.





SRS-RSRP maximum and minimum values are FFS until next meeting.


Candidate options:


SRS-RSRP minimum value: 


Option 1: SRS-RSRP min value = SS-RSRP min value.


Option 2: SRS-RSRP min value ( SS-RSRP min value.


SRS-RSRP maximum value: 


Option 1: SRS-RSRP max value = SS-RSRP max value.


Option 2: SRS-RSRP max value ( SS-RSRP max value.


gNB Rx-Tx time difference report mapping is FFS until next meeting.


Candidate options:


Option 1: Reuse UE Rx-Tx time difference report mapping for defining gNB Rx-Tx time difference report mapping.


Option 2: Reuse RSTD report mapping for defining gNB Rx-Tx time difference report mapping.


Option 3: gNB Rx-Tx time difference report mapping is different than in options 1 and 2.


UL RTOA report mapping is FFS until next meeting.


Candidate options:


Option 1: Reuse gNB Rx-Tx time difference report mapping for defining UL RTOA report mapping.


Option 2: From 0 to 9600Ts with granularity = Tc*2k.


Option 3: UL RTOA report mapping is different than in options 1 and 2.





Agreement:


For each pair of comb size and number of symbols of SRS, there is one single RE pattern. The patterns in the table below are selected


Number of symbols /


Comb size �
1�
2�
4�
8�
12�
�
2�
{0}�
{0, 1}�
{0, 1, 0, 1} �
 N/A�
N/A�
�
4�
N/A�
{0, 2}�
{0,2,1,3}, �
{0,2,1,3, 0,2,1,3} �
{0,2,1,3, 0,2,1,3, 0,2,1,3}�
�
8�
N/A�
N/A�
{0,4,2,6}�
{0,4,2,6,1,5,3,7}  �
{0,4,2,6,1,5,3,7,0,4,2,6}�
�
Agreement:


The union of periodicities (and associated slot offsets) supported for NR SRS Rel-15 and the NR DL-PRS Rel-16 is supported for SRS for positioning in Rel-16.


Agreement:


Support reuse of Rel-15 SRS resource set for NR UL RTOA, AoA and gNB RSRP measurements for positioning in NR.


Note: There is no impact to specifications managed by RAN1


Note: There is no impact to specifications managed by RAN4 for UE requirements


Note: No new UE behaviour is expected
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