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Introduction
At RAN4 #97-e, the discussion on gNB measurement accuracy requirements for the Rel-16 WID on NR positioning [1] was continued. One of the open issues was related to the scope of gNB measurement accuracy requirements as depicted in the WF [2]. 
For this aspect the following is stated in [2]: 
	Selection of option for gNB measurement accuracy requirements 
· Define measurement accuracy requirements for 
· SRS-RSRP 
· gNB Rx-Tx time difference
· FFS: UL RTOA 
· Further investigate whether the accuracy requirements for gNB Rx-Tx can be reused. If there are no technical issues to reuse gNB Rx-Tx time difference requirements, then the UL RTOA requirements will be defined.
· Further study the impact from non-guaranteed SRS transmission for different methods


This contribution discusses the above open issue shown to be FFS.
Discussion
RAN4 has agreed at RAN4 #94-e to introduce accuracy requirements for gNB Rx-Tx time difference and for SRS-RSRP. Companies were encouraged to study the feasibility of introducing accuracy requirements also for UL RTOA and/or AoA / ZoA measurements. At RAN4 #94bis-e, it was agreed not to introduce accuracy requirements for AoA/ZoA measurements and accuracy requirements for UL RTOA were left for further discussion at RAN4 #95-e. No consensus on introducing accuracy requirements for UL RTOA was achieved so far. 
The UL RTOA measurement type has been specified for the UL TDOA positioning method by RAN1. Although the measurement is defined in TS 38.215 in a similar way as the gNB Rx-Tx time difference, there is a difference in applying the measurement in the positioning method, as for UL TDOA no downlink measurement will be used in addition, i.e. no RTT is evaluated, but merely differential UL measurements. Thus, the RTOA measurement acquisition and processing will be different to that for gNB Rx-Tx time difference and is considered rather gNB implementation dependent. In addition, UL TDOA has the burden to require tight network synchronization between network nodes.
As pointed out during the email discussion during RAN4 #95-e [3], UL RTOA requires frequent transmission of SRS for positioning (SRS-P), as this method makes use of UL reference signals only, and thus will negatively impact UE energy consumption. 
UL TDOA for LTE is not commercially deployed, so apparently there is no interest in UL based positioning, at least for LTE. Therefore, there is no need to introduce minimum accuracy requirements for RTOA in Rel-16. 
For SRS in Rel-15, there was agreement in RAN1 [4], that this reference signal can be used for UL TDOA by Rel-15 UE transmitting to Rel-16 gNB, without accuracy requirements specified by RAN4. This agreement from RAN1 #99 is reflected below.
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
Further, we observe that SRS transmission as well as SRS-P transmission is not guaranteed neither in Rel-15 nor in Rel-16, as it has low priority versus other channels and therefore this will yield considerable increased gNB complexity for SRS-P detection, in particular for SRS-P transmissions from UE’s in neighbor cells, further yield increased latency and lower gNB measurement accuracy due to much higher path loss than for UE in serving cell and yield potential misdetection of SRS-P. Overall, UL TDOA requires higher gNB complexity than other positioning methods including multicell RTT.
Based on the discussion at RAN4 #97-e and the discussion above, we propose the following proceeding for UL RTOA accuracy requirements. 
UL RTOA accuracy requirements are introduced for high Ês/Iot side condition referring to measurement of UE in serving cell and being mandatory for gNB supporting UL RTOA measurement type. UL RTOA accuracy requirements are introduced also for low Ês/Iot side condition referring to measurement of UE in neighbor cell and are optional for gNB supporting UL RTOA measurement type. 
We are open to discuss refinements of  RTOA accuracy requirements for measurement of UE in neighbor cell for Rel-17 together with introducing accuracy improvements for UL AoA methods as included in the Rel-17 NR positioning enhancements WI approved at RAN #90e [5].
From the above, the following proposal is made:
	For gNB supporting UL RTOA, minimum accuracy requirements will be specified for high Ês/Iot side condition referring to UE in serving cell and are mandatory. Minimum accuracy requirements will be specified also for low Ês/Iot side condition referring to UE in neighbor cell and are optional. 
Conclusion
This contribution has discussed the scope of gNB measurement accuracy requirements for NR positioning, i.e. whether  to add accuracy requirements for UL RTOA. It is proposed to agree the following proposal:
For gNB supporting UL RTOA, minimum accuracy requirements will be specified for high Ês/Iot side condition referring to UE in serving cell and are mandatory. Minimum accuracy requirements will be specified also for low Ês/Iot side condition referring to UE in neighbor cell and are optional.
References
[1] RP-200218, "Revised WID: NR Positioning Support", source: Intel, Ericsson
[2] R4-2017159, "WF on gNB positioning measurement requirements", source: Ericsson
[3] R4-2009029, "Email discussion summary for [95e][217] NR_pos_RRM_Part_3", source: Moderator (Ericsson)
[4] R1-2000151, "Final Report of 3GPP TSG RAN WG1 #99 v1.0.0, source: MCC support", source: RAN1 #100-e
[5] [bookmark: _GoBack]RP-202900, "New WID on NR Positioning Enhancements", source: CATT, Intel, Ericsson
2


1


 


 


3GPP TSG


-


RAN WG4 Meeting #


98


-


e                     


 


R4


-


210


2692


 


Electronic Meeting, Jan. 25 


-


 


Feb. 5, 2021


 


 


Source:


 


Nokia, 


Nokia


 


Shanghai Bell


 


 


Title:


 


O


n


 


UL RTOA 


requirements for NR positioning 


 


Agenda item:


 


7


.


7


.


2.


3


.


4


 


Document for:


 


Discussion


 


1


 


Intro


ductio


n


 


At RAN4 #9


7


-


e


, 


the discussion on gNB 


measurement


 


accuracy 


requirements 


for 


the Rel


-


16 WID on 


NR positioning


 


[1] 


w


as 


continued


. One of the 


open issues


 


was related to the scope of gNB measurement accuracy requirements 


as depicted 


in the 


WF


 


[2]


.


 


 


For this aspect the


 


f


ollowing 


is stated in [2]:


 


 


Selection of option for gNB measurement accuracy requirements 


 


•


 


Define measurement accuracy requirements for 


 


o


 


SRS


-


RSRP 


 


o


 


gNB Rx


-


Tx time difference


 


•


 


FFS: UL RTOA 


 


o


 


Further investigate whether the accuracy requirements for gNB Rx


-


Tx can be reused. If there are n


o 


technical issues to reuse gNB Rx


-


Tx time difference requirements, then the UL RTOA requirements will be 


defined.


 


•


 


Further study the impact from non


-


guaranteed SRS transmission for different methods


 


This contribution 


discusses 


the above 


open issue


 


shown to be FFS


.


 


2


 


Discussion


 


RAN4 has agreed


 


at RAN4 #94


-


e


 


to introduce accuracy requirements for gNB Rx


-


Tx time difference and for SRS


-


RSRP. Companies were encouraged to study the feasibility of introducing accuracy requirements also for UL RTOA 


and/or AoA / ZoA measurements.


 


At RAN4


 


#94bis


-


e, it was agreed not 


to introduce accuracy requirements for 


AoA/ZoA measurements


 


and 


accuracy requirements for UL RTOA 


were left for further 


discuss


ion at RAN4 #95


-


e


. 


No 


consensus on introducing accuracy requirements for UL RTOA was achieved


 


so far. 


 


The 


UL RTOA


 


measurement 


type 


has been specified


 


for the UL TDOA positioning method


 


by RAN1


. Although the 


measurement is defined in TS 38.215 in a similar way as the gNB Rx


-


Tx time difference


, there is a difference in 


applying the measurement in the positioning method, as for UL T


DOA no downlink measurement will be used in 


addition


, i.e. no RTT is evaluated, but merely differential UL measurements


. Thus, the 


RTOA 


measurement 


acquisition 


and processing will be different to that for gNB Rx


-


Tx time difference and is considered rather 


gNB implementation 


dependent. 


In addition, UL TDOA has the burden to require tight network synchronization between network nodes.


 


As pointed out during the email discussion during RAN4 #95


-


e [3], UL RTOA requires frequent transmission of SRS 


for positionin


g (SRS


-


P), as this method makes use of UL reference signals only, and thus will negatively impact UE 


energy consumption. 


 


UL TDOA for LTE is not commercially deployed, so apparently there is no interest in UL based positioning, at least for 


LTE. Therefore,


 


there is no need to introduce minimum accuracy requirements for RTOA in Rel


-


16. 


 




1     3GPP TSG - RAN WG4 Meeting # 98 - e                        R4 - 210 2692   Electronic Meeting, Jan. 25  -   Feb. 5, 2021     Source:   Nokia,  Nokia   Shanghai Bell     Title:   O n   UL RTOA  requirements for NR positioning    Agenda item:   7 . 7 . 2. 3 . 4   Document for:   Discussion   1   Intro ductio n   At RAN4 #9 7 - e ,  the discussion on gNB  measurement   accuracy  requirements  for  the Rel - 16 WID on  NR positioning   [1]  w as  continued . One of the  open issues   was related to the scope of gNB measurement accuracy requirements  as depicted  in the  WF   [2] .     For this aspect the   f ollowing  is stated in [2]:    

Selection of option for gNB measurement accuracy requirements    •   Define measurement accuracy requirements for    o   SRS - RSRP    o   gNB Rx - Tx time difference   •   FFS: UL RTOA    o   Further investigate whether the accuracy requirements for gNB Rx - Tx can be reused. If there are n o  technical issues to reuse gNB Rx - Tx time difference requirements, then the UL RTOA requirements will be  defined.   •   Further study the impact from non - guaranteed SRS transmission for different methods  

This contribution  discusses  the above  open issue   shown to be FFS .   2   Discussion   RAN4 has agreed   at RAN4 #94 - e   to introduce accuracy requirements for gNB Rx - Tx time difference and for SRS - RSRP. Companies were encouraged to study the feasibility of introducing accuracy requirements also for UL RTOA  and/or AoA / ZoA measurements.   At RAN4   #94bis - e, it was agreed not  to introduce accuracy requirements for  AoA/ZoA measurements   and  accuracy requirements for UL RTOA  were left for further  discuss ion at RAN4 #95 - e .  No  consensus on introducing accuracy requirements for UL RTOA was achieved   so far.    The  UL RTOA   measurement  type  has been specified   for the UL TDOA positioning method   by RAN1 . Although the  measurement is defined in TS 38.215 in a similar way as the gNB Rx - Tx time difference , there is a difference in  applying the measurement in the positioning method, as for UL T DOA no downlink measurement will be used in  addition , i.e. no RTT is evaluated, but merely differential UL measurements . Thus, the  RTOA  measurement  acquisition  and processing will be different to that for gNB Rx - Tx time difference and is considered rather  gNB implementation  dependent.  In addition, UL TDOA has the burden to require tight network synchronization between network nodes.   As pointed out during the email discussion during RAN4 #95 - e [3], UL RTOA requires frequent transmission of SRS  for positionin g (SRS - P), as this method makes use of UL reference signals only, and thus will negatively impact UE  energy consumption.    UL TDOA for LTE is not commercially deployed, so apparently there is no interest in UL based positioning, at least for  LTE. Therefore,   there is no need to introduce minimum accuracy requirements for RTOA in Rel - 16.   

