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Discussion 
1 Introduction
In the last RAN3 meeting the general structure of the NRPPa messaging was agreed [1]. Furthermore, RAN2 have made progress with respect to positioning measurements that need to be reported from gNB to LMF, with running stage-2 and stage-3 CRs submitted to this meeting in [2] and [3].
In this contribution we build on the progress made in RAN3 and RAN3 to define positioning measurement initiation and reporting procedures in NRPPa.
2 Discussion
According to the current RAN2 stage-2 [2], a number of positioning methods shall be supported and the required information to be exchanged between UE, gNB, and LMF needs to be defined. Below we analyze that information with emphases on positioning measurements, where relevant information is highlighted in yellow. 
2.1 E-CID

In E-CID, LMF requests the E-CID related measurements, which are reported by gNB. The following measurements can be reported by the gNB: 

· SS Reference signal received power (SS-RSRP)

· SS Reference Signal Received Quality (SS-RSRQ)

· CSI Reference signal received power (CSI-RSRP)

· CSI Reference Signal Received Quality (CSI-RSRQ)

· NR Cell Global Identifier /Physical Cell ID

· Cell Portion ID

2.2 Multi-RTT
In multi-RTT, the gNB needs to provide assistance information about all TRPs under the control of the gNB to LMF and to report measurements. From the gNB perspective, the relevant NRPPa procedures are:

1. LMF requests assistance information

2. gNB provides assistance information

3. LMF requests measurements

4. gNB provides measurements

Assistance information include:
· PCI, GCI, and TRP IDs of the TRPs served by the gNB

· Timing information of TRPs served by the gNB

· DL PRS configuration of the TRPs served by the gNB

· SSB information of the TRPs (the time/frequency occupancy of SSBs)

· Spatial direction information of the DL-PRS Resources of the TRPS served by the gNB

· Geographical coordinates of the TRPs served by the gNB (include a transmission reference location for each DL-PRS Resource ID, reference location for the transmitting antenna of the reference TRP, relative locations for transmitting antennas of other TRPs)

Furthermore, once the gNB has determined the SRS configuration for the UE, it needs to provide it to the LMF.
When requesting multi-RTT measurements from a gNB, the LMF should be able to provide the following UL SRS information:

· List of requested UL-SRS resource set characteristics, including:

· resource type (periodic, semi-persistent, aperiodic)

· pathloss reference signal:

· SSB: PCI, time/frequency occupancy

· DL-PRS: ID, DL-PRS Resource Set ID, DL-PRS Resource ID

· list of requested UL-PRS resource characteristics:

· spatial relation info

· SSB: PCI, time/frequency occupancy

· DL-PRS: ID, DL-PRS Resource Set ID, DL-PRS Resource ID

· CSI-RS (for serving cell)

· SRS

· Time duration for which the UL-PRS is requested

Furthermore, when the LMF requests multi-RTT measurements from the gNB, it provides the following information:

· PCI, GCI, and TRP ID of the TRP for the UE to transfer UL SRS

· UE-SRS configuration

· UL timing information together with timing uncertainty of candidate TRPs (search window)

· Start time, duration and report characteristics for the measurements

The multi-RTT measurement results sent from the gNB to the LMF include:

· gNB Rx-Tx time difference measurement

· UL SRS-RSRP

· UL Angle of Arrival (azimuth and elevation)

· Time stamp of the measurement

· Quality for each measurement

2.3 DL AoD
As far as gNB is concerned, to support DL AoA it only needs to provide assistance information about all the TRPs it controls to the LMF. Incidentally, this is the same assistance information as defined above for Multi-RTT.

2.4 DL TDOA

Similar to DL AoA, for DL TDOA gNB needs to provide the same assistance information that is mentioned above. Therefore, from NRPPa perspective, there is nothing specific to add.
2.5 UL TDOA

For UL TDOA, similar to multi-RTT, gNB needs to determine SRS configuration for the UE and provide it to the LMF.

Furthermore, the gNB needs to provide the same UL SRS information as the one defined for multi-RTT and when the LMF requests UL TDOA measurements from a gNB it provides the same information as the one defined for multi-RTT.
From NRPPa perspective, the only information which hasn’t been mentioned already that needs to be defined for UL TDOA is the measurement results, which include:

· UL RTOA

· UL SRS-RSRP

· Time stamp of the measurement

· Quality for each measurement

2.6 UL AoA

It appears that from NRPPa perspective all the information that needs to be transferred between gNB and LMF has already been defined for previous positioning methods (see above).
2.7 NRPPa measurements

In summary, the following measurements can be requested by LMF from gNB:

· SS Reference signal received power (SS-RSRP)

· SS Reference Signal Received Quality (SS-RSRQ)

· CSI Reference signal received power (CSI-RSRP)

· CSI Reference Signal Received Quality (CSI-RSRQ)

· gNB Rx-Tx time difference measurement

· UL SRS-RSRP

· UL Angle of Arrival (azimuth and elevation)

· UL RTOA

· UL SRS-RSRP

As RAN3 have agreed to use common messages for all positioning methods, we believe there is no need to group measurement related IEs by methods, but rather define a common messaging framework allowing LMF to request and gNB to report all relevant measurements and combinations thereof. 

Observation 1: RAN3 agreed to define a common NRPPa messaging framework for all positioning methods and measurements. 

Proposal 1: in line with the agreement to define common messages for all positioning methods, we propose to define measurement IEs allowing LMF to request and gNB to report all relevant measurements (see above) and combinations thereof.

Furthermore, in accordance with stage-2 [2], when reporting measurement results to LMF, gNB shall also provide the following information:
· Cell Portion ID

· NR Cell Global Identifier /Physical Cell ID

· TRP id (FFS)

· Time stamp of the measurement

Note – as the issue of TRP configuration and selection (e.g. whether a TRP for a UE is selected by LMF or gNB is still FFS, in the present paper we do not address that issue as we considered it separately). 
Therefore, we further propose to add the following IEs (in addition to measurements themselves) to NRPPa MEASUREMENT REQUEST, MEASUREMENT RESPONSE, and MEASUREMENT REPORT messages: cell portion id, cell id, and time stamp.
Proposal 2: to add the following IEs (in addition to measurements themselves) to NRPPa MEASUREMENT REQUEST, MEASUREMENT RESPONSE, and MEASUREMENT REPORT messages: cell portion id, cell id, and time stamp.
As we further explain in the contribution [5] on positioning support in the split gNB architecture, it would be beneficial to reference positioning measurements IEs defined in NRRPa from other specs, i.e. F1-AP. Therefore, we propose to define these IEs in such a way so that to make it easy to use them in containers in other specifications.

Proposal 3: we propose to define positioning measurement IEs in such a way so that to make it easy to use them in containers in other specifications, e.g. F1-AP.

A TP for BL CR reflecting the above proposals is provided in [4].
2.8 Other issues

While the present contribution focuses on positioning measurement initiation and reporting in NRRPa, we would like to list other open issues that need to be addressed, specifically:
1. TRP selection (LMF vs. gNB) – RAN3 decision

2. TRP configuration – RAN2 and RAN3 decision

These are beyond the scope of the present paper. 
3 Conclusion

In the present contribution we make the following observations:

Observation 1: RAN3 agreed to define a common NRPPa messaging framework for all positioning methods and measurements. 

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: in line with the agreement to define common messages for all positioning methods, we propose to define measurement IEs allowing LMF to request and gNB to report all relevant measurements (see above) and combinations thereof.

Proposal 2: to add the following IEs (in addition to measurements themselves) to NRPPa MEASUREMENT REQUEST, MEASUREMENT RESPONSE, and MEASUREMENT REPORT messages: cell portion id, cell id, and time stamp.
Proposal 3: we propose to define positioning measurement IEs in such a way so that to make it easy to use them in containers in other specifications, e.g. F1-AP.
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