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Introduction
In this paper, impact of NR positioning on existing NR RRM requirements are discussed in some respects. Specifically, collision with other NR signals/channels, measurement gaps, concurrent operation of a Location Positioning Protocol (LPP) session with handover (HO), and impact of TA update on UL SRS transmission are discussed.  
Collision with other NR signals
In LTE, PRS interaction with other reference signals or channels are summarized as:
· PRS shall not be mapped to resource elements allocated to the core part of PBCH, PSS, or SSS regardless of their antenna port (TS 36.211)
· A UE may assume that PRS are not present in RBs in which it shall decode PDSCH according to a detected PDCCH with CRC scrambled by SI-RNTI or P-RNTI with DCI format 1A or 1C intended for UE

In other words, PRS is effectively punctured at PRB level when colliding with PBCH, PSS, SSS, or PDSCH. In NR, collision of PRS with an SSB block can create a hole in the frequency domain and result in decreased processing gain and accuracy. While such scenario is allowed in LTE, it has never been deployed and its usefulness needs to be further justified. As also discussed in [1], avoiding FDM’ing of PRS with other reference signals or channels improves accuracy through more processing gain and allows power boosting of a smaller BW PRS in scenarios when PRS hear-ability is the bottleneck rather than its resolution. 
This issue is currently being discussed in RAN1. Hence, RAN4 should wait until further progress is made to understand whether it should consider collision of PRS with SMTC and if so, how to modify the existing requirements and/or define priority rules.
Proposal 1. RAN4 to wait until further progress is made in RAN1 on the matter of PRS collision in time domain with SSB symbols. 
Regardless of RAN1’s decision on the above topic, due to Rx beam sweeping constraints in FR2, UE cannot process PRS and RS configured for RLM, BFD, CBD, and L1-RSRP in the same symbol. This is similar to current restrictions in FR2.
Proposal 2. 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.  

Measurement gaps
In our view, the existing measurement gap periodicities {20, 40, 80, 160} ms provide sufficient flexibility to perform DL PRS measurements (RSTD/RSRP) in scenarios that warrant measurement gap. No new measurement gap pattern needs to be defined for NR positioning. 
Proposal 3. No new measurement gap pattern needs to be defined for NR positioning. 
In NR, the PRS occasion periodicity can be {4,8,16,32,64,5,10,20,40,80,160,320,640,1280,2560,5120,10240,20480} slots which then creates restrictions on PRS occasion periodicities that are applicable to PRS measurements that require gaps. For instance, in FR2 with 20ms measurement gap periodicity (i.e, 160 slots), PRS occasion periodicities of {4,8,16,32,64,5,10,20,40,80} are not applicable for PRS measurements that require gaps. 
Proposal 4. PRS occasion periodicities shorter than a measurement gap periodicity can only be used for PRS measurements that no require measurement gaps.
Concurrency with HO
An LPP session in which location servers sends assistance data to UE through NW and receives the measurement report can last many seconds during which, UE may need to handover to another cell. As in LTE, HO procedure takes precedence over PRS measurements as it guarantees the link quality. In NR, it is also proposed to not modify HO requirements while UE performs PRS measurements. The PRS measurement delay, on the other hand, should be extended to account for HO delay requirements.
Proposal 5. Existing HO requirements apply while UE performs PRS measurements. 
TA update 
As discussed in [2], the UE Rx-Tx time difference measurement requirements should be defined assuming no changes in uplink transmission timing during the measurement period as in LTE. However, UE shall still fulfill all the existing requirements on Tx timing including accuracy and application of TA command. Existing requirements, therefore, shall apply but if there are transmit timing changes, the UE Rx-Tx timing difference measurement requirements do not apply.
Proposal 6. Existing requirements on Tx timing including accuracy and application of TA apply even during an LPP session. 
Conclusions
Proposal 1. RAN4 to wait until further progress is made in RAN1 on the matter of PRS collision in time domain with SSB symbols. 
Proposal 2. 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.  
Proposal 3. No new measurement gap pattern needs to be defined for NR positioning. 
Proposal 4. PRS occasion periodicities shorter than a measurement gap periodicity can only be used for PRS measurements that no require measurement gaps.
Proposal 5. Existing HO requirements apply while UE performs PRS measurements. 
Proposal 6. Existing requirements on Tx timing including accuracy and application of TA apply even during an LPP session. 
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