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1. Introduction
In last RAN4#92bis meeting, some paper discussed the impact of positioning measurement on RRM requirements [1][2][3]. Six issues were summarized in chairman notes.
This document will discuss these issues and give our understanding and proposals.

2. Discussion
The issues noted in chairman notes [4] are listed as following, and our understanding and observations are gived.
Issue # 1: UE Rx-Tx measurement impact on UE RRM requirements (general)
· Option 1: No requirements needed (R4-1910977)
· Option 2: wait for RAN1 conclusions for UE Rx-Tx
· Possible way forward: discussion is needed.
As discussed in [2], the UE Rx – Tx time difference measurement is measured on serving cell. It can be measured on same radio resource with RSRP、RSRQ measurement on serving cell. The Rx timing can be measured on SSB, CSI-RS, or DMRS. The Tx timing is obtained from transmit timing advance of PUCCH, PUSCH, or SRS signal, with UE transmitter timing calibration parameters. No more additional radio resources are needed comparing with normal communication and no measurement gap is required. So the UE Rx – Tx difference measurement is not additional capability and should not impact on existing RRM requirements. But the requirements for measurement period, accuracy and reporting mapping will be defined in RRM specification.
Observation 1: The UE Rx – Tx time difference measurement is not additional capability and should not impact on existing RRM requirements. The requirements for measurement period, accuracy and reporting mapping will be defined in RRM specification.
Furthermore, the requirements for measurement period and accuracy of UE Rx – Tx time difference measurement should be defined based on the working bandwidth. The working bandwidth more wider, the accuracy should be more high, and the measurement period may be shorter.
Observation 2: The requirements for measurement period and accuracy of UE Rx – Tx time difference measurement should be defined based on the working bandwidth.

Issue # 2: UE RSTD measurement impact on UE RRM requirements – measurement gaps
· Possible agreement: No new measurement gap pattern needs to be defined for NR positioning (R4-1912366)
· Possible agreement: Define PRS measurement requirements for all PRS occasion periodicities (based on R4-1912366)
· Possible agreement: Discuss PRS measurements impact on measurement gap sharing (based on R4-1910977)
· Proposal 1 (R4-1910924): In the case that the centre frequency of PRS bandwidth and active BWP are the same, the measurement gaps may not be required for the UE to perform PRS measurement. Instead, the network may configure a small time period before PRS slots and configure another small time period after PRS slots such that UE may perform bandwidth adaptation within those configured time periods. The detailed specification is FFS.
· Possible way forward: discussion is needed on Proposal 1 from MediaTek.
We agree that no new measurement gap pattern needs to be defined for NR positioning. The PRS measurement requirements can be defined for all PRS occasion periodicities. But there are so many PRS occasion periodicities defined by RAN1, defining requirements for only part of PRS occasion periodicities may be feasible.
Observation 3: No new measurement gap pattern needs to be defined for NR positioning.
According to PRS frequency and configuration, the RSTD measurement will have two cases based on whether the measurement gap is needed. The definition of intra/inter frequency measurement and whether measurement gap is needed should be alignment with other RRM measurement, e.g. SS-RSRP, CSI-RS- RSRP, etc.
Observation 4: How to define intra/inter frequency measurement and whether measurement gap is needed should be alignment with other RRM measurement.

Issue # 3: UE RSTD measurement impact on UE RRM requirements – monitoring layers
· Possible agreement: Additional monitoring layer(s) are to be specified for RSTD (based on R4-1910977)
It should have no impact on existing RRM requirements for RSTD measurement that don’t need measurement gap. For RSTD measurement need measurement gap, it should share measurement gap with other RRM measurements, and then it will impact on existing RRM requirements. The measurement period of RSTD and other RRM measurement will be extended due to sharing measurement gap. We propose the only one RSTD measurement layer is defined for UE measurement. 
Observation 5: One additional RSTD measurement layer is defined for UE measurement.

Issue # 4: UE RSTD measurement impact on UE RRM requirements – HO
· Possible agreement: Existing HO requirements apply while UE performs PRS measurements (R4-1912366)
· Possible agreement: PRS measurement requirements under HO are FFS (based on R4-1912366)
Yes, we agree that the handover has higher priority than RSTD measurement. The existing HO requirements apply while UE performs PRS measurements. The PRS measurement requirements under HO which are defined as the measurement period of RSTD will be extended by adding HO time and one additional measurement period, i.e. assuring the UE may complete RSTD measurement on new cells after handover.
Observation 6: Existing HO requirements apply while UE performs PRS measurements, and the measurement period of RSTD measurement will be extended.

Issue # 5: UE RSTD measurement impact on UE RRM requirements – TA
· Proposal 6 (R4-1912366): Existing requirements on Tx timing including accuracy and application of TA apply even during an LPP session
· if there are transmit timing changes, the UE Rx-Tx timing difference measurement requirements do not apply 
· Possible way forward: discussion is needed.
The timing related measurements for positioning should not impact the TA adjusting by UE based on TA adjusting signal or other reason assuring normal communication. The requirements for timing related measurements for positioning only verify UE performance of timing measurement, it should not include the timing change due to TA adjusting signal sent by network. We agree the proposal 6 of R4-1912366.
Observation 7: Existing requirements on Tx timing apply even during positioning measurement. The requirements for Rx – Tx timing difference measurement is not applied if the transmit timing change by TA adjust signal.

Issue # 6: UE RSTD measurement impact on UE RRM requirements – collision with other signals
· Proposal 1 (R4-1912366): RAN4 to wait until further progress is made in RAN1 on the matter of PRS collision in time domain with SSB symbols.
· Proposal 2 (R4-1912366): For FR2, when PRS is in the same OFDM symbol as RS for RLM/BFD/CBD/L1-RSRP measurement, UE is required to measure one of, but not both of, PRS and the other RS. RAN4 can further discuss whether priority rules should be defined.
· Possible way forward: discussion is needed.
We think PRS pattern design and whether the PRS allowed collision with other signals are tasks for RAN1. RAN4 should wait until RAN1 has further progress. Nevertheless, if RSTD measurement does not need measurement gap, i.e. the PRS bandwidth being within UE working bandwidth, same Rx beam, and have same SCS with SSB and other RS, the UE should perform the RSTD measurement and other RRM measurement in the same OFDM symbol. Certainly if these RSs come from different direction, the Rx beam will be different, RLM/BFD/CBD/L1-RSRP measurements should have higher priority and prioritize using Rx beam for these RRM measurement. In this case, the performance of RSTD measurement may be degraded. The requirements of RSTD measurement and test can be defined without other mobility measurement.
Observation 8: The requirements of RSTD measurement and test can be defined without other mobility measurement and it is not rejected that RSTD measurement and other mobility measurement are done at same time.

3. Conclusion
This paper discussed on impacts of NR positioning measurement to existing RRM requirements based on listed issues in chairman note of last meeting, and has following observations.
Observation 1: The UE Rx – Tx time difference measurement is not additional capability and should not impact on existing RRM requirements. The requirements for measurement period, accuracy and reporting mapping will be defined in RRM specification.
Observation 2: The requirements for measurement period and accuracy of UE Rx – Tx time difference measurement should be defined based on the working bandwidth.
Observation 3: No new measurement gap pattern needs to be defined for NR positioning.
Observation 4: How to define intra/inter frequency measurement and whether measurement gap is needed should be alignment with other RRM measurement.
Observation 5: One additional RSTD measurement layer is defined for UE measurement.
Observation 6: Existing HO requirements apply while UE performs PRS measurements, and the measurement period of RSTD measurement will be extended.
Observation 7: Existing requirements on Tx timing apply even during positioning measurement. The requirements for Rx – Tx timing difference measurement is not applied if the transmit timing change by TA adjust signal.
Observation 8: The requirements of RSTD measurement and test can be defined without other mobility measurement and it is not rejected that RSTD measurement and other mobility measurement are done at same time.
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