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1 Introduction
So far, only a few RAN1-centric objectives are included in the work item for NR positioning enhancements [1]. The WID is supposed to be updated for a more appropriate RAN1/2/3/4 scoping in RAN#91 meeting.
In this contribution, we present our views on how to update the scope of WID, especially from RAN2 perspective. 
2 Discussion 
In the WID on NR positioning enhancement [1], the following has been included: 

	· Specify methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including [RAN1]
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions
· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.
Note: RAN1 will discuss the candidate solutions and provide updates for this objective, with status to be reviewed in RAN#91e.




Although only RAN1 has been placed in the above items in WID scope, RAN2 involvement for the above work is needed. It is supposed to be formally discussed and updated when RAN2-centric objectives are identified.  It is very clear that at least the “signaling and procedures” part need RAN2 work.

Given the outcome of RAN2#113e meeting [2], a couple of RAN2-centric objectives are identified and recommended to normative phase, which includes RRC_INACTIVE state positioning, and support of positioning integrity.  There are also significant RAN2 work needs to be done to support additional optimizations to improve positioning accuracy, reducing latency, improving network and/or device efficiency for DL and DL+UL positioning methods, e. g., on-demand PRS. Consider all of them together, we can see that the amount of work for RAN2 in the remaining timeframe of Rel-17 is overwhelming. Thus, it is necessary to consider ways to prioritize the key objectives and down-scope some of the less promising approaches.
Observation 1
RAN2 workload is heavy in the RAN1-led NR positioning enhancement WI. 

Here are discuss some of the recommendations form the outcome of the study and explain the views for those items in the normative work.  

For the intended work on latency reduction, TR 38.857 [3] has the following recommendation:

· The enhancements of signalling & procedures for reducing NR positioning latency, including DL and DL+UL positioning methods. The details of the solutions are left for further discussion in normative work, which may include the following aspects:

· the measurement gap

· the measurement request and reporting (e.g., via RRC signalling, MAC-CE and/or physical layer procedure, and/or priority rules)

· the measurement time

The above enchantments are recommended by RAN1, but the “measurement request and reporting” part do have a sizeable impact on RAN2. For most of the DL and DL+UL NR Positioning methods specified in Rel-16 (except UL E-CID), the LPP protocol is used to report UE measurements between UE and LMF. If the above bullet suggests to introduce an alternative Uu-based measurement reporting approach (e.g., in a combination of “RRC+ NRPPa” protocols), as parallel to LPP protocol, we think this is problematic. It is unclear how report measurements via Layer 3 RRC signaling can help to reduce the latency, as compared to other NAS-layer signaling. With Rel-16 LPP approach, RRC layers of gNB simply delivers an opaque LPP payload to LMF (via AMF). On the contrary, with the RRC approach, gNB is required to process the RRC messages in RRC layer, additional Layer 3 processing delay will be expected for this case. The only case which RRC signaling could make a difference is the case when Location server is co-located in RAN. However, as RAN2 and other WGs have discussed the support of local LMF in Rel-16 NR positioning and there is no conclusion to support this architecture during the study phase, it seems that there is no justification to use RRC signaling to report UE measurements. Similarly, there is no need to use DL RRC message to request UE to report location or report positioning measurements, either.

Observation 2
Reporting UE measurements via Uu RRC does not help to reduce latency unless local is supported.  

Although using L2 MAC CE or L1 PUCCH signaling to report UE measurements over Uu interface might provide some benefits of latency reduction, but it is questionable that the L1 or L2 signaling can provide enough room to contain UE location measurements, which need considerable size of bytes to represent. For RAN2 work in WI stage, it is better to focus on how to optimize the UL resource scheduling for positioning-related messages. For example, the configured grant can be provided to UE’s LPP messages in a specific logical channel and can be aligned with DL-PRS measurement, this can be used to reduce the UL latency.

Proposal 1

For latency reduction of UE measurement request & report, RAN WGs work on scheduling & priority rules, and down-scope work on signaling design of RRC and MAC CE.
TR 38.357 [3] also has the following recommendation for normative work:

· On-demand transmission and reception of DL PRS, which includes at least 

· UE-initiated request of on-demand DL PRS transmission
· LMF (network)-initiated request of on-demand DL PRS transmission
· Above enhancements are recommended for both DL and DL+UL positioning methods and both UE-based and UE-assisted positioning solutions.
Although both UE-initiated and LMF-initiated request of on-demand PRS are supported, we should note that in current specification, it would be natural for only let LMF control any changes in PRS configurations (turn-on/off beams, varying PRS parameters). Also, LMF-initiated on-demand PRS procedure will not have much RAN2 impact as it will be mainly done in NRPPa. In [4], RAN2 discussed two different interpretations of the UE-initiated on-demand PRS, where the feasibility of each option was evaluated. It is well understood by RAN2 companies that such UE-initiated on-demand PRS is achieved with minimal specification efforts in an ongoing LPP session, where UE is allowed to send its desired PRS configurations to the LMF for consideration, and consequently the LMF signaling and procedure to TRP(s) is mainly aligned with current specification. However, we should note that although RAN2’s evaluation may need the minimal specification effort, but it may not be necessarily the best procedure to achieve all the objectives that UE-initiated on-demand PRS may aim to fulfil, like reducing latency and/or improving accuracy, in addition to enhancing efficiency. If the UE is always required to trigger LMF first to obtain any desired PRS transmission except the default one, the overall latency performance of this positioning procedure will be even worse than R16 baseline and will be largely sacrificed to trade-off for the improvements of network efficiency.   

Observation3
LPP signalling as baseline for UE-initiated request of on-demand DL-PRS transmission brings minimal specification effort, although not necessarily the optimal procedure to achieve all objectives associated to UE-initiated on-demand PRS.  
In order to achieve all benefits of on-demand PRS feature, it is equally important to allow AS-layer (L3/L2/L1) signaling options for UE-initiated request of on-demand DL-PRS transmission. Thus, we propose the WID need clearly indicate this aspect. 

Proposal 2

In the scope for on-demand PRS for normative work for RAN1/RAN2, include both AS layer signaling and LPP/NAS signaling for UE-initiated request for on-demand PRS.
Finally, there are some enhancements that are considered beneficial and also recommended to be further studied in WI phase, and specified if needed. Examples are as below:
· 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
Given the tight timeline for R17 completion, we recommend deprioritizing any of the enhancement items that require heavily higher-layer specification workload in the WI phase. 
Proposal 3

Deprioritize any of the “to be further studied” recommendations which require heavily upper-layer specification in the WI phase.
3 Conclusion

Based on the discussion above, we have the following observations:
Observation 1
RAN2 workload is heavy in the RAN1-led NR positioning enhancement WI. 
Observation 2
Reporting UE measurements via Uu RRC does not help to reduce latency unless local is supported.  
Observation3
LPP signalling as baseline for UE-initiated request of on-demand DL-PRS transmission brings minimal specification effort, although not necessarily the optimal procedure to achieve all objectives associated to UE-initiated on-demand PRS.  
Based on those observations and related discussion, we have the following proposals:

Proposal 1

For latency reduction of UE measurement request & report, RAN WGs work on scheduling & priority rules and down-scope work on signaling design of RRC and MAC CE.

Proposal 2

In the scope for on-demand PRS for normative work for RAN1/RAN2, include both AS layer signaling and LPP/NAS signaling for UE-initiated request for on-demand PRS.

Proposal 3

Deprioritize any of the “to be further studied” recommendations which require heavily upper-layer specification in the WI phase.
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