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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The impact of NTA, offset on UE Rx-Tx measurement and the reported results has been analyzed in our previous contributions [1]. According to the latest WF on RRM requirements for positioning was approved at RAN4#94-ebis the following open issue related to NTA, offset was identified [2]:
NTA,Offset for Rx-Tx time difference reporting
· Further discuss:
· Need for UE signaling of NTA,Offset  
· If needed, details on UE signaling of NTA,Offset
In this paper we address the above open issue and analyze the impact of NTA, offset on the interpretation of the UE Rx-Tx measurement reported measurement results to LMF. 
2. Inclusion of NTA, offset in UE Rx-Tx measurement
The UE Rx-Tx time difference measurement is the difference between the UE reception time (TUE-RX) in subframe # i and and UE transmission time (TUE-TX) in subframe # j i.e. TUE-RX - TUE-TX ; where subframes and are closet is time according to TS 38.215, section 5.1.30. Timing relation between UL and DL is defined in TS 38.133 and according to section 7.1 of 38.133:  
· 
The uplink frame transmission takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell.

This means the UE Rx-Tx time difference measurement (TUE-RX - TUE-TX) incorporates a constant factor of NTA offset. 
3. Handling of NTA, offset in LMF
As shown in table 1, there are 4 possible NTA offset values in NR. In FR1 one of three possible NTA offset can be configured by gNB. For FR2 there is only one NTA offset. NTA offset of 25600 Tc, 39936 Tc and 13792 Tc correspond to about 6.1 km, 3.9 km and 2.1 km respectively. 
Table 1: [image: ]values in NR [TS 38.133]
	Frequency range and band of cell used for uplink transmission
	[image: ](Unit: TC)

	FR1 FDD band without LTE-NR coexistence case or FR1 TDD band without LTE-NR coexistence case 
	0

	FR1 FDD band with LTE-NR coexistence case
	25600

	FR1 TDD band with LTE-NR coexistence case
	39936

	FR2
	13792


LMF uses the received UE Rx-Tx measurement results solely or combines it with other types of measurements for estimating the UE position. In any case LMF needs to retrieve NTA offset value from the received UE Rx-Tx measurement results otherwise it will incorporate very large positioning error. 
It was pointed out during RAN4#94-ebis that the combined use of gNB Rx-Tx and UE Rx-Tx time difference measurements at the LMF will cancel out NTA offset and therefore LMF does not need to be aware of NTA offset used in the measurement. This is however true only if both gNB Rx-Tx and UE Rx-Tx time difference measurements are always used at the LMF and both measurements are done on the same TRPs. However, both gNB Rx-Tx and UE Rx-Tx time difference measurements are gNB and UE capabilities. Therefore it cannot be guaranteed that the TRP whose UE Rx-Tx time difference measurement is reported by the UE also supports gNB Rx-Tx measurement. Even if UE and gNB supports gNB Rx-Tx and UE Rx-Tx measurements, is also up to LMF whether to one or both gNB Rx-Tx and UE Rx-Tx measurements for UE positioning. To avoid implementaton limitation, it is therefore important that LMF has necessary information about NTA offset used in the UE Rx-Tx time difference measurement result. 
In FR1 since UE can be configured with one of three possible NTA offset values therefore LMF does not know which NTA offset was used in the UE’s serving cell when the UE performed the UE Rx-Tx time difference measurement.  Therefore, in order to interpret the received UE Rx-Tx measurement value, LMF needs to be aware of the NTA offset used by the UE for deriving the reported UE Rx-Tx measurement value. Therefore, the UE should also signal, the [image: ]used by the UE for deriving the reported value, to the positioning node via LPP. 
· Observation#1: In FR1, gNB configures one of the three possible values of[image: ]which impacts the UE Rx-Tx mapping. 
· Observation#2: [image: ]included in the UE Rx-Tx measurement needs to be eliminated at LMF to accurately estimate UE position. 
· Observation#3: gNB Rx-Tx and UE Rx-Tx measurements are gNB and UE capabilities. Therefore, not all gNB and UE may support gNB Rx-Tx and UE Rx-Tx measurements respectively. 
· Observation#4: It is up to LMF implementation whether to use gNB Rx-Tx and/or UE Rx-Tx measurements for UE positioning. 
· Observation#5: Based on observations # 3 and #4, LMF cannot always cancel out NTA offset by combining gNB Rx-Tx and UE Rx-Tx time difference measurement results.
· Observation #6: LMF needs to be aware of the NTA offset used by the UE for deriving the UE reported UE Rx-Tx measurement value.
· Proposal #1: At least in FR1 the UE signals the information about the NTA offset along with UE Rx-Tx measured value for enabling LMF to derive the reported value.
4. Summary
[bookmark: _Hlk23953093]In this paper we have analysed the impact of NTA offset on the UE Rx-Tx measurement in NR and implication in the LMF when determining the UE position. Following are the main observation and proposals:

· Observation#1: In FR1, gNB configures one of the three possible values of[image: ]which impacts the UE Rx-Tx mapping. 
· Observation#2: [image: ]included in the UE Rx-Tx measurement needs to be eliminated at LMF to accurately estimate UE position. 
· Observation#3: gNB Rx-Tx and UE Rx-Tx measurements are gNB and UE capabilities. Therefore, not all gNB and UE may support gNB Rx-Tx and UE Rx-Tx measurements respectively. 
· Observation#4: It is up to LMF implementation whether to use gNB Rx-Tx and/or UE Rx-Tx measurements for UE positioning. 
· Observation#5: Based on observations # 3 and #4, LMF cannot always cancel out NTA offset by combining gNB Rx-Tx and UE Rx-Tx time difference measurement results.
· Observation #6: LMF needs to be aware of the NTA offset used by the UE for deriving the UE reported UE Rx-Tx measurement value.
· Proposal #1: At least in FR1 the UE signals the information about the NTA offset along with UE Rx-Tx measured value for enabling LMF to derive the reported value.
Draft of the LS to RAN2 is provided in [3].
References
[1] R4-2004411, UE Rx-Tx Measurement Report Mapping in NR, Ericsson.
[2] R4-2005378, WF on NR Positioning UE measurements and reporting, Qualcomm.
[3] [bookmark: _GoBack]R4-2007996, LS on impact of NTA offset on UE Rx-Tx time difference measurement, LS to RAN2, Ericsson.
image1.wmf
c

offset

TA 

TA

)

(

T

N

N

´

+


oleObject1.bin

image2.wmf
offset

TA 

N


