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Introduction
At RAN4 #94-e, the discussion on gNB measurement reporting requirements for the Rel-16 WID on NR positioning [1] was continued and the next steps identified as depicted in the WF on NR Positioning for gNB [2]: 
	Agreements
SRS-RSRP report mapping
· SRS-RSRP reporting granularity = 1dB. 
· 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
· 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
· 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.
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.


This contribution discusses remaining open issues in the above three topic areas shown to be FFS.
Discussion
The discussion in this section refers to FFS aspects in the three topic areas listed in section 1.
SRS-RSRP report mapping
RAN4 has agreed at RAN4 #94-e to introduce a uniform reporting granularity of 1 dB for SRS-RSRP. The discussion on minimum and maximum value for the reporting range was not concluded, though.  
The proposal to align the reporting range for SRS-RSRP to that one for SS-RSRP was submitted in [3] referring to the reporting range for SS-RSRP according to TS 38.133, clause 10.1.6, where the reporting range of SS-RSRP for L3 reporting is defined from -156 dBm to -31 dBm with 1 dB resolution.
In our view, this proposal is suitable, as this range is deemed to cover UL scenarios in general, such as defined for UL-RTOA in LTE in TS 36.111, but also for higher receive levels indoor, even though accuracy requirements for SRS-RSRP are expected to be defined merely for a sub-range.
Therefore, the following proposal is made:
	Apply the reporting range for SS-RSRP of -156 dBm to -31 dBm to SRS-RSRP. 
gNB Rx-Tx time difference report mapping
RAN4 has discussed at RAN4 #94-e the report mapping for gNB Rx-Tx time difference without conclusion. Different options were considered, to either reuse the report mapping for UE Rx-Tx time difference or that for RSTD or a separate one. Figure 1 illustrates the determination of gNB Rx-Tx time difference for the serving cell and a neighbour cell selected as positioning nodes for multi-RTT, as specified in TS 38.215 (see definition in Annex).

[image: ]
Figure 1: gNB Rx-Tx time difference determination for multicell RTT method.

From Figure 1, it can be seen that the start of the closest subframe #j in downlink, equivalent to gNB Tx time, for both gNBs is always in the interval [-0.5 ms …+0.5 ms] versus the start of the received subframe #i including SRS, equivalent to gNB Rx time. 

Thus, the timing range is identical to that for RSTD in LTE, and to the range for the expected RSTD in NR as agreed by RAN1, which corresponds to a reporting range of -15391 Ts to +15391 Ts. 

Therefore, the following proposal is made:

	Apply the reporting range for gNB Rx-Tx time difference of -15391 Ts to +15391 Ts, which is the same as for RSTD in LTE.
RAN1 has agreed to introduce a reporting granularity of Tc*2k for gNB Rx-Tx time difference measurement reporting. 
While k is a parameter controlling the reporting granularity, which may be based on configured PRS and SRS bandwidths in a cell, latency requirements for the positioning estimate, and other network implementation related aspects, we propose to leave this implementation dependent and to not define this in dependency of other parameters such as PRS or SRS bandwidth.
As raised by RAN1 in their LS to RAN4 in [4], we support the addition of k=-1 as minimum value for the reporting granularity in order to allow future enhancements in Rel-17. 
The parameter k will be signaled by higher layer. Due to the fact that the multi-RTT method does not require tight network synchronization, we support the definition of a uniform reporting granularity over the entire reporting range. 
This means that the reporting range depends on parameter k as given in Table 1. k = 6 corresponds to reporting granularity of Ts supported in LTE.
	k
	Reporting granularity [Tc]
	Range for reported value [reporting granularity]
	bit length

	-1
	0.5
	-15391*128 … +15391*128
	22

	0
	1
	-15391*64 … +15391*64
	21

	1
	2
	-15391*32 … +15391*32
	20

	2
	4
	-15391*16 … +15391*16
	19

	3
	8
	-15391*8 … +15391*8
	18

	4
	16
	-15391*4 … +15391*4
	17

	5
	32
	-15391*2 … +15391*2
	16

	6
	64
	-15391*1 … +15391*1
	15


Table 1: Dependency of gNB Rx-Tx time difference reporting range on parameter k.
The following proposals are thus made:
	Apply a uniform granularity for gNB Rx-Tx time difference reporting, equal to Tc*2k, where k is signalled by higher layer. 
	The minimum value for k = -1 and the maximum value is 6. 
 	The parameter k is configured by the network and implementation dependent. 
UL RTOA report mapping
RAN4 has discussed at RAN4 #94-e the report mapping for UL-RTOA without conclusion. Different options were considered, to either reuse the report mapping for gNB Rx-Tx time difference or that for UL-RTOA in LTE with a finer reporting granularity.
In our view, the savings in signalling bandwidth from using a reduced value range of 0…9600 Ts versus reusing the reporting range for gNB Rx-Tx time difference of -15391 Ts to +15391 Ts are marginal (just one bit assuming same reporting granularity). Therefore, it is proposed to reuse the report mapping for gNB Rx-Tx time difference, as depicted in section 2.2, for RTOA. 
The following proposal is made.
	For UL RTOA, the report mapping for gNB Rx-Tx time difference, as depicted in section 2.2, is reused.
Conclusion
This contribution has discussed open issues for gNB measurement report mapping for NR positioning. It is proposed to agree the following proposals:
1. Apply the reporting range for SS-RSRP of -156 dBm to -31 dBm to SRS-RSRP.
Apply the reporting range for gNB Rx-Tx time difference of -15391 Ts to +15391 Ts, which is the same as for RSTD in LTE. 
Apply a uniform granularity for gNB Rx-Tx time difference reporting, equal to Tc*2k, where k is signalled by higher layer. 
The minimum value for k = -1 and the maximum value is 6.  
The parameter k is configured by the network and implementation dependent. 
[bookmark: _GoBack]For UL RTOA, the report mapping for gNB Rx-Tx time difference, as depicted in section 2.2, is reused.
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Annex: Extract from 3GPP TS 38.215, V16.0.1
[bookmark: _Toc26473682][bookmark: _Toc29045132][bookmark: _Toc29901473][bookmark: _Toc29901520]5.2	NG-RAN measurement abilities
The structure of the table defining a NG-RAN measurement quantity is shown below.

	Column field
	Comment

	Definition
	Contains the definition of the measurement.



[bookmark: _Toc26473683][bookmark: _Toc29045133][bookmark: _Toc29901474][bookmark: _Toc29901521]5.2.1	SSS transmit power

	Definition
	SSS transmit power is determined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals within the secondary synchronization signal (SSS) bandwidth.

For downlink reference signal transmit power determination the secondary synchronization signal according TS 38.211 [4] can be used.

For frequency range 1, the reference point for the downlink reference signal power measurement shall be the transmit antenna connector.



[bookmark: _Toc29045134][bookmark: _Toc29901475][bookmark: _Toc29901522]5.2.2	UL Relative Time of Arrival (TUL-RTOA)

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



[bookmark: _Toc29045135][bookmark: _Toc29901476][bookmark: _Toc29901523]5.2.3	gNB Rx – Tx time difference

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



[bookmark: _Toc29045136][bookmark: _Toc29901477][bookmark: _Toc29901524]5.2.4	UL Angle of Arrival (UL AoA)

	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.



[bookmark: _Toc29045137][bookmark: _Toc29901478][bookmark: _Toc29901525]5.2.5	UL SRS reference signal received power (UL SRS-RSRP)

	Definition
	UL SRS reference signal received power (UL SRS-RSRP) is defined as linear average of the power contributions (in [W]) of the resource elements carrying sounding reference signals (SRS). UL SRS‑RSRP shall be measured over the configured resource elements within the considered measurement frequency bandwidth in the configured measurement time occasions.

For frequency range 1, the reference point for the UL SRS-RSRP shall be the antenna connector of the gNB. For frequency range 2, UL SRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the gNB, the reported UL SRS-RSRP value shall not be lower than the corresponding UL SRS-RSRP of any of the individual receiver branches.
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