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Introduction
UE Rx-Tx measurement accuracy requirements were further discussed in RAN4#97-e and agreements and open issues were captured in a WF [1]. In this paper, we discuss the following remaining questions outlined therein:
· Applicability of accuracy requirements in case of NTA_offset change
· Applicability of accuracy requirements under TA adjustment
· Applicable propagation channel for accuracy requirements
· Definition of accuracy requirements
Applicability of accuracy requirements in case of NTA_offset change
This issue has been discussed in the last two RAN4 meetings with little progress. The WF from RAN4#97-e lists the following options [1]:
· Option 1: RAN4 not to capture applicability of UE Rx-Tx time difference accuracy requirements under NTA_offset change during the measurement period 
· Option 2: Clarify in section 10.1.25.2 in TS 38.133: “UE Rx-Tx time difference accuracy requirements shall not apply if NTA_offset defined in Table 7.1.2-2 in 38.133 changes during the UE Rx-Tx measurement period.”

We previously expressed our preference for option 1 because in our view most common situations where NTA_offset could change are already covered by prior RAN4 agreements [2]. Proponents of option 2 have not identified specific scenarios where NTA_offset could change and where measurement accuracy requirements are not already inapplicable. Nevertheless, we do not see downside to clarifying further and we can compromise to option 2.
Proposal 1: Clarify in section 10.1.25.2 in TS 38.133: “UE Rx-Tx time difference accuracy requirements shall not apply if NTA_offset defined in Table 7.1.2-2 in 38.133 changes during the UE Rx-Tx measurement period.”


Applicability of accuracy requirements under TA adjustment
Regarding this question, the following options were listed in the WF [1]:
· Option 1. UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment or based on network-configured TA
 
There is already a prior agreement in RAN4 [3] related to this question: “UE Rx-Tx time difference accuracy requirements do not apply under TA change during the measurement period.” In our view this agreement applies to TA command from the network. Measurement accuracy requirements should be applicable under autonomous timing adjustments.
Proposal 2a: UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to network-configured TA command.
Proposal 2b: UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
Applicable propagation channel for accuracy requirements
With respect to the question of which propagation channels should be considered for defining accuracy requirements, the following options were outlined in the WF [1]:
· Option 1 : No need to define the applicability with propagation channels for accuracy requirement. (e.g. TDL-C channel model with 300 ns delay spread shall be considered also)
· Option 2: Need the applicability with propagation channels for accuracy requirement (e.g. Exclude number from simulations for TDL-C channel model with 300 ns delay spread in FR1 for defining the RSTD accuracy requirements.)

As stated in a previous contribution [6], if UE Rx-Tx simulation results for FR1 with propagation channel TDL-C (300ns delay spread) are not excluded when defining accuracy requirements, then those results will end up dominating the requirements by a large margin compared to all other simulated channels. See figures below showing simulation results submitted by two different companies [4, 5]. The relatively poor accuracy with TDL-C can be attributed to large delay spread and relatively weak LOS path. Defining measurement accuracy requirements that are strongly dominated by channel impairments could mask or largely negate performance gains associated with increasing PRS BW, unless more sophisticated processing is performed to mitigate multipath effects. Our view is that RAN4 measurement accuracy requirements should prioritize measurement quality as a function of PRS resource parameters (BW, etc.) over performance limitations due to multipath fading. We support option 2.
Proposal 3: Need the applicability with propagation channels for accuracy requirement (e.g. exclude number from simulations for TDL-C channel model with 300 ns delay spread in FR1 for defining the RSTD accuracy requirements.)
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Figure 1: FR1 simulated UE Rx-Tx accuracy with comb size = num symbols = 4, num repetitions = 1, Es/Iot = -13 dB [4]
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Figure 2: FR1 simulated UE Rx-Tx accuracy with comb size = num symbols = 4, num repetitions = 1, Es/Iot = -13 dB [5]
Additionally, it can be seen from the figures that there are significant differences in simulated measurement accuracy between LOS (AWGN) and NLOS channels (TDL-A, TDL-B), even excluding TDL-C. It would be preferrable to define measurement accuracy requirements exclusively for AWGN.
Proposal 4: RAN4 to consider defining PRS-RSTD and UE Rx-Tx measurement accuracy requirements only for AWGN.
Definition of accuracy requirements
[bookmark: _Hlk61613876]Proposal 5: UE Rx-Tx time difference accuracy requirements to be defined for number of PRS symbols per slot equal to PRS comb size.
Proposal 6: UE Rx-Tx time difference accuracy requirements to be defined for the parameters specified in the table below.
	Total measurement accuracy (Tc)
	PRS BW (MHz)
	SCS (kHz)
	Repetitions (total intra/inter slot)
	PRS Es/Iot (dB)

	± [X]
	≥ [W]
	[S]
	≥ [R]
	≥ [Y]



Conclusions
Proposal 1: Clarify in section 10.1.25.2 in TS 38.133: “UE Rx-Tx time difference accuracy requirements shall not apply if NTA_offset defined in Table 7.1.2-2 in 38.133 changes during the UE Rx-Tx measurement period.”
Proposal 2a: UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to network-configured TA command.
Proposal 2b: UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
Proposal 3: Need the applicability with propagation channels for accuracy requirement (e.g. Exclude number from simulations for TDL-C channel model with 300 ns delay spread in FR1 for defining the RSTD accuracy requirements.)
Proposal 4: RAN4 to consider defining PRS-RSTD and UE Rx-Tx measurement accuracy requirements only for AWGN.
Proposal 5: UE Rx-Tx time difference accuracy requirements to be defined for number of PRS symbols per slot equal to PRS comb size.
Proposal 6: UE Rx-Tx time difference accuracy requirements to be defined for the parameters specified in the table below.
	Total measurement accuracy (Tc)
	PRS BW (MHz)
	SCS (kHz)
	Repetitions (total intra/inter slot)
	PRS Es/Iot (dB)

	± [X]
	≥ [W]
	[S]
	≥ [R]
	≥ [Y]
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