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1	Introduction
Carrier phase measurement is introduced in Rel-18 to achieve centimetre level positioning accuracy. As a new type of measurement, the corresponding latency and accuracy requirements should be defined in RAN4. Based on the conclusion reached in previous meetings [1]. This contribution will provide our considerations on the potential RRM impacts. 
2	Discussion
	Issue 2-1-1: Measurement period requirements for DL RSCP/DL RSCPD: 
Agreements:
· FFS: When DL RSCP/RSCPD is reported together with legacy positioning measurement, the same requirements should apply for DL RSCP/RSCPD and the associated legacy measurements.
· FFS whether to reuse the existing Rel-17 requirements based on RAN1 discussion on time window for CPP measurement.

	Agreement
To enable simultaneous measurements on same DL PRS by a target UE and a PRU, support the following enhancements:
· Enabling LMF to request the UEs, including target UE and PRU(s), to perform measurements on [indicated] DL PRS resources occurring within indicated time window(s).
· FFS: the details of the configuration of the indicated time window(s), e.g., the start time, duration, periodicity for the time window(s), as well as the relationship with the Scheduled Location time.
Agreement
To enable LMF to request the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s), each time window is defined with the following parameters:
· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of consecutive slots/symbols
· (Optional) The periodicity of the time window, which is defined similar to IE NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset in TS 37.355.FFS: the maximum number of the windows


Generally, RSCP/RSCPD measurement results are considered as a supplement to improve the estimated time of arrival. Therefore, RAN1 agreed to report DL RSCP/RSCPD together with the legacy Rx-Tx time difference/RSTD measurements. In this case, a single measurement period requirement including both RSCP/RSCPD measurement and the legacy Rx-Tx time difference/RSTD measurements should apply. Otherwise, the period requirement for RSCP/RSCPD only cannot be verified by test cases since UE still needs to complete both RSCP/RSCPD and the related legacy measurements and then report the measurement results together. 
Proposal 1: When RSCP/RSCPD is reported together with legacy positioning measurement, a single measurement period requirement to cover both RSCP/RSCPD measurements and legacy Rx-Tx time difference/RSTD measurements should apply.
To define measurement period requirement in proposal 1, UE measurement assumption should be clarified firstly. If CPP measurement and the related legacy positioning measurements could be performed simultaneously or parallelly, then the max value could be used. Otherwise, UE have to perform CPP and the legacy positioning measurement in sequential matter and the sum-based approach should be used. In addition, time margin between the two measurements should also be considered. 
Proposal 2: Further discuss the following options to define the measurement period requirement in proposal 1
· Option 1: max(TRSCP/RSCPD, TUERxTx/RSTD)
· Option 2: TRSCP/RSCPD + TUERxTx/RSTD + Tmargin
For CPP measurement, a new time window is introduced to enable simultaneous measurements on the same DL PRS resources by a target UE and a PRU so that the initial Tx phase could be eliminated. Naturally, the time window should be considered to define TRSCP/RSCPD. Unlike MG or PPW configuration, the periodicity parameter of CPP time window is optional and maximum number of windows will be further discussed in RAN1. Then RAN4 could update the measurement period after the time window design in RAN1 is completed.
Proposal 3: Wait for RAN1’s progress on the CPP time window to define the TRSCP/RSCPD. 
	Issue 2-1-5: Impact of collisions with other signals/channels in RRC_INACTIVE: 
Agreements:
· [bookmark: _Hlk142318397]FFS: The collision handling in RRC_INACTIVE state in Rel-17 can also be reused. 

	[bookmark: _Hlk97312717]If a PRS resource is outside the intitial DL BWP, a PRS resource instance collides with another DL signals/channels if any portion of the other DL signal/channel overlaps with the time interval starting X symbols before the PRS instance and ending X symbols after the PRS instance, taking into account nr-DL- PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD. Where X is defined in Table 5.6.1-1.
Table 5.6.1-1: Value of X number of symbols
	FR
	[image: ]
	NR Slot 
length (ms)
	X symbols

	
	
	
	

	FR1
	0
	1
	7

	
	1
	0.5
	14

	
	2
	0.25
	28

	FR2
	2
	0.25
	14

	
	3
	0.125
	28

	Note 1:	The FR1 value applies if one or both of the serving cell and the positioning frequency layer are in FR1. FR2 value applies both of the serving cell and the positioning frequency layer are in FR2.





In RRC_INACTIVE state, the existing collision is defined when the other DL signals/channels are overlapped with the time interval starting X symbols before the PRS instance and ending X symbols after the PRS instance. As mentioned before CPP measurements are limited within the time window, the collision should be updated accordingly.
Proposal 4: The collision between PRS for CPP measurement and other signals/channels should be updated by taking the CPP time window into account.
	The requirements in clauses 5.6.2, 5.6.3, 5.6.4 and 5.6.5 apply provided that all PRS resources within a PFL are within up to 2 separate windows within TPRS,i for each positioning frequency layer i as defined in clauses 5.6.2, 5.6.3, 5.6.4 and 5.6.5, where each window is up to 10ms.


Besides, Rel-17 introduced the above applicable condition to limit all PRS resources within up to 2 separate windows for power saving. Similarly, this condition should be updated by considering CPP time window.
Proposal 5: The applicable condition that “all PRS resources within a PFL are within up to 2 separate windows within TPRS,i for each positioning frequency layer” should be updated by taking the CPP time window into account.
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Issue 2-3-1: Report mapping for DL RSCP/RSCPD: 
Agreements:
· [bookmark: _Hlk142318453]Reporting range: 
· [0, 360) degrees for DL RSCP.
· FFS for DL RSCPD. 
· Granularity is FFS
· Option 1: Fixed value
· Option 2: Up to NW configuration and UE capability


As for the reporting range for DL RSCPD, we slightly prefer [-180, +180] degrees since difference of two RSCP values may be negative. But we are also open to other options. For granularity, option 2 is desirable for us. Generally, the CPP measurement is considered as a supplement of time-based positioning method as mentioned before. And the report granularity for RSTD and Rx-Tx time difference is up to NW configuration and UE capability in legacy Rel-16/Rel-17. Therefore, it is better to follow the same approach.
Proposal 6: The granularity for DL RSCP/RSCPD should be up to NW configuration and UE capability.
Finally, Table 1 provides simulation results for RSCPD measurement accuracies based on the assumption captured in [2]. And the following observations are derived. 
Observation 1: Compared with AWGN channel, noticeable accuracy degradation is observed for RSCPD measurement with two-tap channel mode. 
Observation 2: The RSCPD accuracies for 4-sample and 1-sample are comparable. 
[bookmark: _GoBack]Table 1: Simulation results for RSCPD measurement
	Channel
	SCS(kHz)
	RB num
	Repetition
	4 samples
Es/Iot = (-6, -13, -13)dB
	1 sample
Es/Iot = (-3, -6, -6)dB

	
	
	
	
	5%
	95%
	5%
	95%

	AWGN
	15
	24RB
	4
	-4.173
	3.871
	-4.206
	3.842

	
	
	52RB
	1
	-5.123
	4.663
	-4.743
	4.355

	
	
	104RB
	1
	-3.182
	3.239
	-3.286
	3.298

	
	30
	24RB
	4
	-4.115
	3.647
	-4.012
	3.922

	
	
	48RB
	1
	-4.626
	4.832
	-4.639
	4.516

	
	60, FR1
	24RB
	4
	-3.885
	3.962
	-4.04
	3.952

	
	60, FR2
	24RB
	4
	-3.827
	4.096
	-3.827
	4.096

	
	
	64RB
	1
	-4.304
	4.191
	-3.889
	4.109

	
	
	132RB
	1
	-3.048
	2.939
	-2.772
	2.744

	
	120
	32RB
	4
	-3.563
	3.718
	-3.531
	3.483

	
	
	64RB
	1
	-4.21
	3.947
	-4.198
	4.302

	Two-tap
	15
	24RB
	4
	-6.214
	6.703
	-6.83
	6.518

	
	
	52RB
	1
	-7.567
	6.48
	-7.882
	6.697

	
	
	104RB
	1
	-4.445
	4.47
	-4.959
	4.879

	
	30
	24RB
	4
	-6.237
	5.601
	-5.892
	5.362

	
	
	48RB
	1
	-6.412
	6.798
	-8.391
	8.037

	
	60, FR1
	24RB
	4
	-5.521
	5.701
	-5.776
	6.092

	
	60, FR2
	24RB
	4
	-5.787
	5.763
	-5.765
	5.841

	
	
	64RB
	1
	-6.138
	5.748
	-5.74
	5.998

	
	
	132RB
	1
	-3.742
	4.242
	-3.979
	4.081

	
	120
	32RB
	4
	-4.632
	4.987
	-4.879
	4.838

	
	
	64RB
	1
	-5.025
	5.645
	-5.633
	5.914



3	Conclusion
Based on latest progress in RAN1 and RAN4, this contribution gave our considerations on defining RRM requirements for carrier phase positioning and the following proposals:
Proposal 1: When RSCP/RSCPD is reported together with legacy positioning measurement, a single measurement period requirement to cover both RSCP/RSCPD measurements and legacy Rx-Tx time difference/RSTD measurements should apply.
Proposal 2: Further discuss the following options to define the measurement period requirement in proposal 1
· Option 1: max(TRSCP/RSCPD, TUERxTx/RSTD)
· Option 2: TRSCP/RSCPD + TUERxTx/RSTD + Tmargin
Proposal 3: Wait for RAN1’s progress on the CPP time window to define the TRSCP/RSCPD. 
Proposal 4: The collision between PRS for CPP measurement and other signals/channels should be updated by taking the CPP time window into account.
Proposal 5: The applicable condition that “all PRS resources within a PFL are within up to 2 separate windows within TPRS,i for each positioning frequency layer” should be updated by taking the CPP time window into account.
Proposal 6: The granularity for DL RSCP/RSCPD should be up to NW configuration and UE capability.
Observation 1: Compared with AWGN channel, noticeable accuracy degradation is observed for RSCPD measurement with two-tap channel mode. 
Observation 2: The RSCPD accuracies for 4-sample and 1-sample are comparable. 
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