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Introduction
In RAN4#94-e-Bis meeting, gNB requirements for NR positioning were further discussed with WF captured in [1]. In this paper, we discuss some of the remaining issues regarding the optionality of gNB requirements, and applicability. 
gNB accuracy requirements
For gNB accuracy requirements, the following agreements and WF were captured in [1]:
Optionality of gNB accuracy requirements:
· FFS: whether gNB positioning measurement accuracy is optional or mandatory if gNB supports the positioning measurement.
· Candidate options:
· Option 1: 
· Mandatory for gNB to meet accuracy for supported positioning measurement 
· Option 2: 
· Optional for gNB to meet accuracy for supported positioning measurement 


On optionality of gNB accuracy requirements, it was suggested that accuracy requirements for a positioning measurement could be optional even for a gNB that supported that positioning measurement. We fail to understand the rationale behind this proposal. A gNB that cannot meet the accuracy requirements for a positioning measurement should simply declare itself incapable of supporting that positioning measurement. There is no point in defining measurement accuracy requirements in RAN4 if gNB would not meet them yet still would declare itself capable of supporting them. This, in our view, is irresponsible behavior that has little differentiation with not having any performance requirements at all. 
Some argued during email discussions that a combination of technologies and auxiliary measurements can help NW meet the final positioning requirements while accuracy requirements for each positioning method may not be individually met. In our view, using auxiliary measurements and technologies should only be the means for improving performance above the minimum requirements. And minimum requirements shall be met by gNB for each positioning measurement if it advertises supporting it. The same can be said for UE performance requirements. There is a minimum performance requirement that UE shall meet if the corresponding capability is set regardless of whether UE can employ alternative methods (e.g., Kalman filtering, gyro sensors) to improve performance. 
Also, tiering the support of gNB measurement accuracy requirement applicability in “no support”, “support without meeting accuracy requirements”, and “support with meeting accuracy requirements” is of no help. It is not clear how the NW performance can be guaranteed with option “support without meeting accuracy requirements”.
Proposal 1. gNB positioning measurement accuracy requirements are NOT optional if supported by a gNB. 
On scenarios for which the gNB accuracy requirements will be applicable, the following was captured in [1]:
Side conditions for gNB measurement accuracy
· FFS: Side conditions (e.g. SINR) for defining gNB positioning measurement accuracy
· Candidate options for deriving side conditions:
· Option 1: 
· Side conditions based on clause 7.2 of TS 36.111
· Option 2:  
· Select side conditions to meet accuracy for UE’s serving cell; SINR value is FFS
· Option 3:  
· Select side conditions to meet accuracy for UE’s serving as well as neighbor cells; SINR value is FFS
· Same side conditions shall be used for defining accuracy for different gNB positioning measurements. 



The side condition for gNB measurements should be defined based on reliable hear-ability of SRS which is the reference signal for gNB measurements. In TS 36.111, side conditions for RTOA measurements are defined as:

The UL RTOA accuracy requirements for a UE not configured with CA are defined in Table 7.2.1-1, assuming one receive antenna at LMU. The reference measurement channel is as specified in Annex A and the propagation conditions are specified in Annex B.
The requirements apply under the following conditions:
●	SRS Ês/Iot  >= -16.9 dB,
●	Measured SRS Ês/Noc = -8 dB;
●	All interference and noise: AWGN,
●	Minimum Io -125.1 dBm/15kHz,
●	Maximum Io -50.0 dBm/BWchannel,


These side conditions are applicable regardless of serving or neighbor cells. In NR, side conditions for gNB measurements should follow suit and be applicable to any TRP (gNB) that satisfies SRS Es/Iot, Es/Noc, … . In RAN4#94-e-Bis meeting, it was mentioned that the side conditions in TS 36.111 may not be suitable. We can agree the same side conditions may not be suitable and support option 3 which leaves the side condition as FFS. However, we have not seen any evidence or even attempt to study this further for NR. For DL-RSTD, RAN4 conducted a system level simulation campaign and at least for FR1, the same side conditions as in LTE were seen to be satisfactory. 
What we cannot agree to is that side conditions (and accuracy requirements in general) are only specified for serving cell. In our view, this handicaps multi-RTT positioning technique which is one of the leading candidates based on RAN1 study and agreements. 
Proposal 2. Select side conditions to meet accuracy for UE’s serving as well as neighbor cells; SINR value is FFS (side conditions in TS 36.111 can be used as a baseline).
Beam configuration for gNB measurement accuracy
· FFS: Antenna beam configuration assumption in gNB for defining gNB positioning measurement accuracy.
· Candidate options:
· Option 1: 
· Fixed antenna beams are assumed in gNB for deriving accuracy
· Option 2: 
· Accuracy does not depend on antenna beam configuration in gNB


For antenna configuration, the proponents of option 1 have argued that gains of dynamic beam adjustment should not be reflected in setting accuracy requirements. However, before agreeing to this option, RAN4 should clarify what “fixed antenna beam” really means. For instance, it is not clear to us whether the fixed antenna beam is going to be on the direction where gNB receives SRS with the proper spatial filtering (the so-called beam peak direction) or not. In general, performance requirements should not be limited to fixed antenna beams as this is quite restrictive and not representative of real-life conditions. However, the performance test setting can be discussed further to be limited to fixed antenna beam as it may facilitate the verification of requirements. 
Proposal 3. Performance requirements shall not limit the applicability to fixed antenna beams. Performance test setting can be further discussed to use fixed antenna beam.
PRS/SRS configurations for gNB measurement accuracy
· FFS: whether the gNB positioning measurement accuracy is defined for all or subset of the PRS/SRS configurations
· Candidate options:
· Option 1: 
· Accuracy is defined for all PRS/SRS configurations.
· Option 2: 
· Accuracy is defined for subset of PRS/SRS configurations. 


On the issue of PRS/SRS configurations, our understanding is that PRS configurations should not play a role in gNB measurement accuracy requirements because PRS only determines the Tx point in time from gNB. Therefore, all PRS configurations should be included in defining gNB measurement accuracy requirements.
Proposal 4. gNB measurement accuracy requirements shall apply to all PRS configurations.
On SRS configurations, it is possible that some SRS configurations (e.g,. lower SRS BW) may not have satisfactory performance. However, this is not yet demonstrated by RAN4 and our view is that this topic can further be discussed once simulation results for different SRS configurations are submitted after finalizing the side conditions. Until then, our view is that at least tiered accuracy requirements (i.e., different accuracy requirements for different SRS BW) should be defined considering all SRS configurations.
Proposal 5. RAN4 to consider defining accuracy requirements in a tiered model (i.e., different accuracy requirements for different SRS BW). 
Impact of TA change
Applicability of gNB Rx-Tx accuracy under TA change
· FFS: rule on applicability of gNB Rx-Tx accuracy under TA change 
· Candidate options:
· Option 1: 
· gNB Rx-Tx accuracy applies provided that the UE transmit timing does not changes due to gNB sending TA during the measurement period. 
· Option 2: 
· Same rule related to TA change should apply for UE Rx-Tx time difference and gNB Rx-Tx time difference.
· Other options are not precluded.


An issue that needs to be carefully considered in NR is the Timing advance (TA) consistency across the SRS transmissions. Consider the case that the UE reports several UE Rx-Tx timing difference measurement reports each associated with its respective timestamps during which two or more SRS slots are transmitted, and in between them, a TA MAC CE command is received from serving gNB, as shown in the figure below. If the neighboring TRPs attempt to average the channel energy responses across the successive SRS receptions, there will be an error due to the different timing advance between successive SRS transmissions. It is also noted that non-serving TRPs do not have a knowledge of TA value that was issued to UE.
[image: ]
Figure 1 TA update during gNB Rx-Tx time difference measurements

Options 1 and 2 in the WF are not in conflict with each other and we can support both. In our view, gNB Rx-Tx accuracy requirement applies provided that the UE transmit timing does not change due to TA update during the measurement period and same rule can also be applied to the UE Rx-Tx time difference. 
Some companies are arguing that lack of TA update knowledge in neighbor gNB means that accuracy requirements cannot be defined for anything but the serving gNB. We disagree with this notion. In our companion paper, we have proposed that PRS and SRS occasions should have proximity in time [2]:
The measurement requirements for UE Rx-Tx timing difference is applicable only if the configured parameters SRS-Slot-offset and SRS-Periodicity for SRS resource for positioning are such that any SRS transmission is within [-25, 25] msec of at least one DL PRS resource of each of the TRPs in the assistance data. 


The above proposal, combined with defining UE/gNB Rx-Tx accuracy requirements based on one-occasion (one-shot) without cross-combining over multiple occasions means that if a TA change occurs outside of the proximity window defined above [-25, 25]ms, then it does not have an impact on either UE or gNB Rx-Tx time difference measurement since UE transmit timing does not change in the “measurement period” corresponding to a PRS-SRS pair. However, if a TA change occurs within this “measurement period” then accuracy requirements are not applicable.
Proposal 6. gNB Rx-Tx accuracy applies provided that the UE transmit timing does not changes due to gNB sending TA during the measurement period defined based on proximity window of SRS and PRS occasions. 

Conclusions
Proposal 1. gNB positioning measurement accuracy requirements are NOT optional if supported by a gNB. 
Proposal 2. Select side conditions to meet accuracy for UE’s serving as well as neighbor cells; SINR value is FFS (side conditions in TS 36.111 can be used as a baseline).
Proposal 3. Performance requirements shall not limit the applicability to fixed antenna beams. Performance test setting can be further discussed to use fixed antenna beam.
Proposal 4. gNB measurement accuracy requirements shall apply to all PRS configurations.
Proposal 5. RAN4 to consider defining accuracy requirements in a tiered model (i.e., different accuracy requirements for different SRS BW). 
Proposal 6. gNB Rx-Tx accuracy applies provided that the UE transmit timing does not changes due to gNB sending TA during the measurement period defined based on proximity window of SRS and PRS occasions. 
References
[1] R4-2005380
[2] R4-200xxxx – UE Rx-Tx



8

4

image1.png
Slot X+N

Slot X

XL T9NS

TAMAC
CcE

x4 3an




