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1. Introduction
Based on the time budget of NR positioning WI, RAN4 work will start from RAN4 #92 meeting; however, there are still a bundle of open issues in RAN1, e.g. new PRS design, definitions for new measurement metrics and so on, and therefore we don’t think RAN4 can discuss the requirements for those positioning measurement before RAN1 has concrete conclusions.
Thus in this contribution, we have a generic discussion on RAN4 work scope for NR positioning based on up-to-date RAN1 conclusions [1].
2. Discussion 
In the WID of NR positioning support [2], the scope of RAN1 and RAN4 is duplicated as below,
	RAN1 centric objectives
Specify NR DL and UL reference signals to facilitate support of NR positioning techniques (DL-TDOA, DL-AoD, UL-TDOA, UL-AoA, multi-cell RTT and E-CID) [RAN1]
· Support E-CID downlink measurements based on at least RRM measurements defined in NR Rel. 15
· Identify whether and which Rel-15 NR reference signals can be used for different NR positioning techniques
· Define new DL positioning reference signals applicable at least for DL-TDOA, DL-AoD, RTT
· Define UL SRS with possible enhancements for positioning which is applicable at least for RTT, UL-TDOA, UL-AoA
Define UE measurements based on DL reference signals applicable for NR positioning. The following UE measurements are specified for serving, reference, and neighboring cells [RAN1]
· DL RSTD (reference signal time difference) measurements for NR positioning
· DL RSRP (reference signal received power) measurements for NR positioning
· UE RX-TX time difference measurements for NR positioning
Define gNB measurements based on UL reference signals applicable for NR positioning. The following gNB measurements are specified [RAN1]:
· UL RTOA (relative time of arrival) measurements for NR positioning
· UL Angle of Arrival (AoA) measurements (including Azimuth and Zenith Angles) for NR positioning
· UL RSRP (reference signal received power) measurements for NR positioning
· gNB RX-TX time difference measurements for NR positioning
If necessary, define physical-layer procedures to support UE/gNB measurements for NR positioning [RAN1]
RAN4 centric objectives
Define corresponding core requirements for NR positioning [RAN4]
· Discuss which requirements are specified 
RAN4 centric objectives
Define corresponding performance requirements and test cases for NR positioning [RAN4]
· Discuss which requirements are specified



In addition to RAN4 objectives, there are some RAN4 related conclusions from the last two RAN1 meetings in [1]. Based on all those conclusions, we need to consider some aspects:
UE measurement requirement and gNB measurement requirement 
In NR positioning, both UE and gNB are required to conduct positioning related measurement. In LTE, eNB also conduct some positioning related measurements, e.g. gNB Rx-Tx and AoA, however, there was no requirement for eNB measurement before even though RAN1 had the measurement metrics definition in TS36.214.. However, in NR positioning, multiple positioning methodologies are introduced and more measurement quantities are needed at gNB side; in that sense, we would like to double confirm in RAN4 whether we need positioning measurement requirement for gNB or not. 
Proposal 1: RAN4 shall discuss and decide whether RRM requirement for positioning measurement at gNB is needed or not.
RRM positioning requirement for IDLE/INACTIVE and/or RRC_CONNECTED
Based on the conclusions from RAN plenary and RAN1, all the mechanism designs for R16 NR positioning is for UE in RRC_CONNECTED mode only. Thus we suggest to focus RAN4 work on RRC_CONNECTED mode first unless new scope of positioning in IDLE/INACTIVE mode is introduced.
Proposal 2: RAN4 will only define RRM requirement for NR positioning in RRC_CONNECTED mode unless new scope of positioning in IDLE/INACTIVE mode is introduced. 
DL RS for RSTD measurement
In last RAN1 meeting, it was concluded that,
	Select one (or more) of the following options for the definition of the RSTDs
· Option 1: RSTD is defined as the time difference with respect to the subframe timings associated with the different TPs;
· Option 2: RSTD is defined as the time difference with respect to the timings associated with the DL PRS resource sets of different TPs
· Option 3: RSTD is defined as the time difference with respect to the timings associated with the DL PRS resources of different TPs
· Note: Definition of the RSTD applies at least to the RSTD measurements obtained from DL PRS. It does not preclude the RSTD obtained from other DL RS.


Since it does not preclude the RSTD obtained from other DL RS, the RSTD measurement could be based on PRS or SSB or CSI-RS. Similarly, in LTE, RSTD measurement can also be performed based on CRS, but RAN4 only defined the requirement for PRS based RSTD and the requirement shall apply regardless of whether CRS is used or not. So we propose to define the RSTD measurement requirement based on PRS only, even though other DL RS may also be configured for RSTD measurement.
Proposal 3: RAN4 will only define the RSTD measurement requirement based on DL PRS. 
UE Rx-Tx time difference measurement
RAN1 has not touched much on UE Rx-Tx time difference measurement, and it is unclear for RAN4 to decide the scope at this moment. We are not sure about many aspects on UE Rx-Tx time difference measurement: e.g.:
· is it only on NR PCell or it can also be extended for multiple cells due to multi-cell RTT?
· which RS will be used for UE Rx-Tx time difference measurement? E.g. DL PRS + UL SRS, or other DL/UL RS are also supported?
· etc
Thus, we suggest holding on the discussion of UE Rx-Tx time difference measurement until RAN1 has more conclusion on it.
Proposal 4: RAN4 will hold on the discussion of UE Rx-Tx time difference measurement until RAN1 has more conclusion on it. 
3. Preliminary scope for RAN4 RRM
Based on the discussion above, the RAN4 preliminary scope for RAN4 RRM on NR positioning is as followings, and more contents might be added if other groups have more conclusions/progress.
1) UE DL PRS-RSTD measurement in RRC_CONNECTED
a. Core part (RAN4 #92 ~ #94):
i. Intra-frequency PRS-RSTD measurement requirement in FR1 
ii. Inter-frequency PRS-RSTD measurement requirement in FR1 
iii. Intra-frequency PRS-RSTD measurement requirement in FR2 
iv. Inter-frequency PRS-RSTD measurement requirement in FR2 
v. Cell phase synchronization requirement for RSTD measurement
b. Performance part (RAN4 #94 ~ #96):
i. Intra-frequency PRS-RSTD measurement accuracy requirement in FR1 
ii. Inter-frequency PRS-RSTD measurement accuracy requirement in FR1 
iii. Intra-frequency PRS-RSTD measurement accuracy requirement in FR2 
iv. Inter-frequency PRS-RSTD measurement accuracy requirement in FR2
v. Test cases for core part and performance part requirements  
2) UE DL PRS-RSRP measurement in RRC_CONNECTED
a. Core part (RAN4 #92 ~ #94):
i. Intra-frequency PRS-RSRP measurement requirement in FR1 
ii. Inter-frequency PRS-RSRP measurement requirement in FR1 
iii. Intra-frequency PRS-RSRP measurement requirement in FR2 
iv. Inter-frequency PRS-RSRP measurement requirement in FR2 
b. Performance part (RAN4 #94 ~ #96):
i. Intra-frequency PRS-RSRP measurement accuracy requirement in FR1 
ii. Inter-frequency PRS-RSRP measurement accuracy requirement in FR1 
iii. Intra-frequency PRS-RSRP measurement accuracy requirement in FR2 
iv. Inter-frequency PRS-RSRP measurement accuracy requirement in FR2 
v. Test cases for core part and performance part requirements  
3) UE Rx-Tx time difference measurement in RRC_CONNECTED
Note: hold on until RAN1 has more conclusion
4) Revision on existing RRM requirements due to the impact of introducing the above positioning measurements, e.g. measurement capability.
Proposal 5: agree on the RAN4 preliminary work scope as above.
4. Conclusion
Thus in this contribution, we have a generic discussion on RAN4 work scope for NR positioning based on up-to-date RAN1 conclusions.
Proposal 1: RAN4 shall discuss and decide whether RRM requirement for positioning measurement at gNB is needed or not.
Proposal 2: RAN4 will only define RRM requirement for NR positioning in RRC_CONNECTED mode unless new scope of positioning in IDLE/INACTIVE mode is introduced. 
Proposal 3: RAN4 will only define the RSTD measurement requirement based on DL PRS. 
Proposal 4: RAN4 will hold on the discussion of UE Rx-Tx time difference measurement until RAN1 has more conclusion on it. 
Proposal 5: agree on the RAN4 preliminary work scope as below.
1) UE DL PRS-RSTD measurement in RRC_CONNECTED
a. Core part (RAN4 #92 ~ #94):
i. Intra-frequency PRS-RSTD measurement requirement in FR1 
ii. Inter-frequency PRS-RSTD measurement requirement in FR1 
iii. Intra-frequency PRS-RSTD measurement requirement in FR2 
iv. Inter-frequency PRS-RSTD measurement requirement in FR2 
v. Cell phase synchronization requirement for RSTD measurement
b. Performance part (RAN4 #94 ~ #96):
i. Intra-frequency PRS-RSTD measurement accuracy requirement in FR1 
ii. Inter-frequency PRS-RSTD measurement accuracy requirement in FR1 
iii. Intra-frequency PRS-RSTD measurement accuracy requirement in FR2 
iv. Inter-frequency PRS-RSTD measurement accuracy requirement in FR2
v. Test cases for core part and performance part requirements  
2) UE DL PRS-RSRP measurement in RRC_CONNECTED
a. Core part (RAN4 #92 ~ #94):
i. Intra-frequency PRS-RSRP measurement requirement in FR1 
ii. Inter-frequency PRS-RSRP measurement requirement in FR1 
iii. Intra-frequency PRS-RSRP measurement requirement in FR2 
iv. Inter-frequency PRS-RSRP measurement requirement in FR2 
b. Performance part (RAN4 #94 ~ #96):
i. Intra-frequency PRS-RSRP measurement accuracy requirement in FR1 
ii. Inter-frequency PRS-RSRP measurement accuracy requirement in FR1 
iii. Intra-frequency PRS-RSRP measurement accuracy requirement in FR2 
iv. Inter-frequency PRS-RSRP measurement accuracy requirement in FR2 
v. [bookmark: _GoBack]Test cases for core part and performance part requirements  
3) UE Rx-Tx time difference measurement in RRC_CONNECTED
Note: hold on until RAN1 has more conclusion
4) Revision on existing RRM requirements due to the impact of introducing the above positioning measurements, e.g. measurement capability.
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