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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN1#95 [1], the following candidate reference signals were agreed to study for DL and UL positioning, respectively.
	Agreement:
The following candidate reference signals were identified for DL positioning evaluation and are to be further studied
· NR CSI-RS (including TRS configuration)
· NR Synchronization Signals (SSBs)
· New DL positioning reference signals (DL PRS)

Agreement:
The following candidate reference signals were identified for UL positioning evaluation and are to be further studied
· NR PRACH
· NR SRS
· NR UL DMRS
· NR UL PTRS
· New UL positioning reference signals (UL PRS)



It was also agreed that in [1] that
	Agreement:
· The evaluation methodology does not define any baseline reference signals.
· The results from the evaluations can potentially be used to select a subset of the reference signals studied as part of the evaluations when considering design options



In our companion contribution [2][3][4], we present our simulation results with certain RS configurations. In this contribution, we propose RS design parameters used for the evaluation of DL and UL based solutions.

DL RS
The LTE PRS, the SS/PBCH block, CSI-RS and TRS have been proposed as potential candidates. For OTDOA and DAOD positioning evaluation [2], SS/PBCH block, CSI-RS and TRS are problematic:
· SS/PBCH block: The bandwidth is too small to support an accurate TDOA estimate, especially for FR1, e.g., 7.2MHz for 30kHz SCS. 
· CSI-RS resource (set): A single-symbol CSI-RS may not have sufficient energy to yield accurate TDOA estimate, while the pattern of a multi-symbol CSI-RS, a.k.a. CSI-RS resource set, is too flexible in its RE mapping. Thus, RAN1 would have to agree on possible RE mapping(s) for CSI-RS.
· TRS: The side lobe in the auto-correlation of TRS may be a problem in RSTD estimation [5], considering that the same comb structure across component CSI-RS resources without staggering. 
Thus, the LTE PRS appears as to be the best candidate for evaluation purpose at this stage. Note that this in no way construes how the “PRS” will be defined for DL RS: for instance, it could still be defined as a multi-symbol CSI-RS
As an effort to provide a common and fair ground to evaluate and compare performances of different DL-based positioning solutions, the configuration of RS is shown as follows:

	Configuration item
	DL timing measurement
(including OTDOA, E-CID, multi-RTT)
	DL angle measurement
(including DAOD, E-CID)

	FD pattern
	LTE-PRS
	Same configuration with OTDOA, for FR2, each beam has its own RS configured as left column.

	TD pattern
	LTE-PRS within a slot
Single slot per PRS occasion
4 occasions combining
Periodicity: 20 ms
	

	Power boosting
	7.8 dB
	



[bookmark: _GoBack]Proposal 1: For the evaluation of DL-based positioning solutions, the LTE PRS sequence design and resource mapping parameters is reused. The additional parameters are shown as follows
· Single slot per PRS occasion
· 4 occasions combining
· 20ms period
· 7.8dB power boosting. 

UL RS
The SRS, PRACH, DMRS/PTRS and a new UL positioning RS have been proposed as potential candidates. For UTDOA and UAOA positioning evaluation [3], [4], PRACH, DMRS/PTRS and a new UL positioning RS are problematic:
· PRACH: The bandwidth of PRACH is too small, and would lead to a low resolution for RTOA.
· DMRS/PTRS: DMRS and PT-RS are sporadic and associated with PUSCH transmission. It is not commonly acknowledged that a neighbor cell is required to receive PUSCH. In addition, multiplexing DMRS/PT-RS with PUSCH may limit the power boosting of the respective RS. 
· New UL positioning RS: We do not see any need to introduce new a UL positioning RS. SRS has sufficient flexibility and functionality to support UL based positioning techniques and is shown to perform well [4].
Thus, it is preferable to use SRS for evaluation purposes only.
As an effort to provide such a common and fair ground to evaluate and compare performances of different UL-based positioning solutions, the configuration of SRS is shown as follows.
	Configuration item
	UL timing measurement
(including UTDOA, E-CID, multi-RTT)
	UL angle measurement
(including UAOA, E-CID)

	Number of ports
	1
	Same configuration with UTDOA. For FR2, each beam has its associated SRS resource configured as left column.

	FD pattern
	Comb 4
	

	TD pattern
	4 symbols within a slot
Single slot per SRS occasion
4 occasions combining
Periodicity: 20ms
	

	Power boosting
	6 dB
	



Proposal 2: For the evaluation of UL-based positioning solutions, at least the following SRS sequence design and resource mapping parameters are used
· Single port
· Comb 4
· 4 symbols within a slot
· Single slot per SRS occasion
· 20ms period
· 6dB power boosting

Conclusion
In this contribution, we compared the candidate DL and UL RS for NR positioning evaluation, and provided our view on selection on the RS and the configuration thereof. Based on the discussion, we have the following proposal.
Proposal 1: For the evaluation of DL-based positioning solutions, the LTE PRS sequence design and resource mapping parameters is reused. The additional parameters are shown as follows
· Single slot per PRS occasion
· 4 occasions combining
· 20ms period
· 7.8dB power boosting. 
Proposal 2: For the evaluation of UL-based positioning solutions, at least the following SRS sequence design and resource mapping parameters are used
· Single port
· Comb 4
· 4 symbols within a slot
· Single slot per SRS occasion
· 20ms period
· 6dB power boosting
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