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The Enhanced Positioning study item [1] was agreed in Dec 2019 at RAN86 and in RAN#103-e, the objectives as outlined in the SID was completed with various enhancements agreed to address the three main objectives: improve accuracy, improve latency and improve network/device efficiency. It is also apparent during the concluding phase of the SI, that the number of identified and approved enhancements would need further refinement in details and scope. 
In this contribution, we provide our views of the agreed enhancements, summary of the main issues and a few possible constructive recommendations on the possible WID.  

Agreed Enhancements 
In Section 11 of TR38.857, the RAN1 agreements achieved during the SI belong to two categories: enhancements that can be in the main objectives of the WI and enhancements that require further studies within the WI. Other enhancements not listed would be those that have been proposed but without consensus to be agreed as part of these two categories.  
The two categories and their respective agreements are the following:
· Enhancements that can be the main part of the WI
· NR positioning for UEs in RRC_INACTIVE state
· On-demand transmission and reception of DL PRS 
· The methods, measurements, signaling, and procedures for improving positioning accuracy in the presence of the UE Rx/Tx timing delays, and/or and gNB Rx/Tx timing delays
· The enhancements of the procedure, measurements, reporting, and signaling for improving the accuracy of UL AoA and DL AoD.
· The enhancements of signaling & procedures for reducing NR positioning latency related to, including DL and DL+UL positioning methods.
· Enhancement that can require an initial or additional study within the WI.
· Simultaneous transmission by the gNB and aggregated reception by the UE of intra-band one or more contiguous carriers in one or more contiguous PFLs
· Simultaneous transmission by the UE and aggregated reception by the gNB of the SRS for positioning in multiple contiguous intra-band carriers
· Enhancements of information reporting from UE and gNB for supporting multipath/NLOS mitigation
· Aperiodic reception of DL PRS from the TRPs of the serving gNB and aperiodic reception of DL PRS from the TRPs of the neighboring gNBs
· Semi-persistent reception of DL PRS from the TRPs of the serving gNB and Semi-persistent reception of DL PRS from the TRPs of the neighboring gNBs
· Enhancements of signaling & procedures for reducing NR positioning latency related to
· the request and response of positioning assistance data (e.g., via RRC signaling, MAC-CE and/or physical layer procedure)
· the reception of DL PRS (e.g., priority rules for the reception of DL PRS)
However, RAN2 will continue the discussion to finalize integrity text proposals based on email discussions, specifically on the Integrity KPIs, Concepts, Use Cases, and Integrity Error Sources. In RAN2, we have the following agreements:
Agreements:
1	 RAN2 to agree following additional sub-feared events:
3.	External feared events, e.g.
-	Spoofing
-	Jamming/interference
4.	UE faults
-	GNSS receiver measurement error
-	Hardware faults
2	 RAN2 to confirm the need to capture the table on feared events and corresponding assistance data in the TR; the actual handling of these events is FFS.

In the following section, we provide our views on the above enhancements. 

Discussion on the SI Recommendation 
From the start, the SI focus has been on enhancements and solutions necessary to support the high accuracy (horizontal and vertical), low latency, network efficiency and device efficiency for commercial uses cases, specifically (I)IoT use cases. The outcome of the SI is reflecting these as well. 
In our view, these above agreed enhancements can be generally be viewed as belonging to the three main objectives as shown below. 
1. Support of high accuracy
a. Enhancements of information reporting from UE and gNB for supporting multipath/NLOS mitigation. (RAN1)
b. Simultaneous transmission by the gNB/UE and aggregated reception by the UE/gNB of multiple contiguous intra-band. (RAN1)
c. The enhancements of the procedure, measurements, reporting, and signaling for improving the accuracy of UL AoA and DL AoD. (RAN1)
d. The methods, measurements, signaling, and procedures for improving positioning accuracy in the presence of the UE Rx/Tx timing delays, and/or and gNB Rx/Tx timing delays. (RAN4, RAN1)
2. Support of low latency
a. On-demand transmission and reception of DL PRS, including the following further studies: (RAN1)
i. Aperiodic reception of DL PRS from the TRPs of the serving gNB and aperiodic reception of DL PRS from the TRPs of the neighboring gNBs
ii. Semi-persistent reception of DL PRS from the TRPs of the serving gNB and Semi-persistent reception of DL PRS from the TRPs of the neighboring gNBs
b. The enhancements of signaling & procedures for reducing NR positioning latency on the measurement gap configurations, measurement request and reporting, and measurement time, including the following further studies: (RAN2, RAN1)
i. the request and response of positioning assistance data (e.g., via RRC signaling, MAC-CE and/or physical layer procedure)
ii. the reception of DL PRS (e.g., priority rules for the reception of DL PRS)
3. Support of energy efficiency 
a. [bookmark: _Ref129681832]NR positioning for UEs in RRC_INACTIVE state (RAN2, RAN1)
On the proposed enhancements to improve the positioning accuracy, we have the following observations and views:
· For 1a, most companies see it as beneficial as a main solution to mitigate the degrading effects of NLOS on the position estimates. The concerns were due to the lack of details on the specifications details of the different approaches proposed in terms of measurements, reporting, configurations and the LOS/NLOS indicator signalling such as whether it takes the form of binary indicator or soft indicator. Due to the lack of time, detail discussions were not sufficient in the Study Item to converge and conclude. 
· For 1b, its benefits in improving positioning accuracy needs to be considered together with the associated RF aspects and with better RF impairment modelling. 
· For 1c, there was quite unanimous support from companies on the need to improve the angular measurements of DL AoD and UL AoA through enhanced angular measurements and to address the degradation of the NLOS on the angular measurements.
· For 1d, the objective to enhance the procedures to mitigate the degradation of the positioning accuracy in timing-based methods due to gNB and UE timing errors. Network time synchronization errors have a direct impact on the positioning accuracy of DL-TDOA and UL-TDOA. Similarly, the group delays in the Tx and Rx RF trains of the UE and TRPs also impact directly on the positioning accuracy of multi-RTT. However, in our view it is not clear that RAN1 is the right WG to discuss these proposals e.g. support calibration/reference UE, network measurement to calibrate synchronization offset, eliminate the Rx group delay in UE Rx-Tx time difference measurements etc.
On the proposed enhancements to improve the positioning latency, both enhancements 2a and 2b are beneficial and should be part of the WI. For 2a, the potential latency improvement from on-demand DL PRS is clear with no concern from companies during the SI. The triggering aspects of this on-demand PRS such as triggering from neighboring cells, use of other RS (e.g. CSI-RS) can be considered as items that need further discussions and studies during the WI.


Potential WI Scope 
With our views expressed in the previous section, we propose for the approval of the WI with RAN1 objectives while at the same time the current SI is extended by another quarter for RAN2 to complete its work on the solutions necessary to support integrity and reliability of assistance data and position information. Upon the SI completion in RAN2, the WI objectives can be updated accordingly.
For RAN1, we think the scope of the WI would benefit from the following recommendations: 
· Merge the proposed enhancements that belong in the same aspect. For example, 2a(i) and 2a(ii) are listed as items for further studies and discussions under the overall agreement to support on-demand PRS in 2a.
· Similarly, 2b(i) and 2b(ii) are merged into 2b as items for further studies and discussions. 
· Further scoping for 1d is needed in order to better understand if other WGs need to be the responsible group for this enhancement. That may result in much reduced scope for RAN1 if most of the proposed enhancements can and should be considered first in other WGs. 
With the above intention, we would propose the following draft WID objectives:
1. Support of high accuracy
a. Enhancements of information reporting from UE and gNB for supporting multipath/NLOS mitigation. (RAN1)
b. Simultaneous transmission by the gNB/UE and aggregated reception by the UE/gNB of multiple contiguous intra-band carriers. (RAN1)
c. The enhancements of the procedure, measurements, reporting, and signaling for improving the accuracy of UL AoA and DL AoD. (RAN1)
d. [The methods, measurements, signaling, and procedures for improving positioning accuracy in the presence of the UE Rx/Tx timing delays, and/or and gNB Rx/Tx timing delays. (RAN4, RAN1)]
2. Support of low latency
a. On-demand transmission and reception of DL PRS, including the following further studies: (RAN1)
i. Aperiodic reception of DL PRS from the TRPs of the serving gNB and aperiodic reception of DL PRS from the TRPs of the neighboring gNBs
ii. Semi-persistent reception of DL PRS from the TRPs of the serving gNB and Semi-persistent reception of DL PRS from the TRPs of the neighboring gNBs
b. The enhancements of signaling & procedures for reducing NR positioning latency on the measurement gap configurations, measurement request and reporting, and measurement time, including the following further studies: (RAN2, RAN1)
i. the request and response of positioning assistance data (e.g., via RRC signaling, MAC-CE and/or physical layer procedure)
ii. the reception of DL PRS (e.g., priority rules for the reception of DL PRS)
3. Support of energy efficiency 
a. NR positioning for UEs in RRC_INACTIVE state (RAN2, RAN1)
 


Conclusions
In this contribution, we provide our views of the agreed enhancements, summary of the main issues and a few possible constructive recommendations on the possible WID.  A possible WID scope is therefore proposed as follow: 
· RAN1 scope as listed in tem 1, 2, and 3 of Section 4.
· Extending the SI in RAN2 by another quarter. Upon that completion, the WID is then updated to reflect RAN2 recommendation and objectives.
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