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1 Introduction
At RAN1 #106-e meeting, the following agreements were reached with regards to this sub-agenda:
	Agreement:
· The following lists of on-demand DL-PRS parameters are discussed/prepared by RAN1 and provided as input to RAN2:
· List#1: List of parameters for UE-initiated on-demand DL PRS request
· List#2: List of parameters for LMF-initiated on-demand DL PRS request
· For the following lists of on-demand DL-PRS parameters, send an LS to RAN2 to check whether RAN2 would like RAN1 to send the list of parameters and request feedback as early as possible:
· List #3: List of parameters for UE-initiated on-demand DL PRS request associated with pre-configured set of on-demand DL PRS configurations
· List #4: List of parameters for LMF-initiated on-demand DL PRS request associated with pre-configured set of on-demand DL PRS configurations

R1-2108383	LS to RAN2 with update on RAN1 discussion for on-demand DL PRS

Agreement:
From RAN1 perspective, it is feasible to support transmission of SRS for positioning by UEs in RRC _INACTIVE state for UL and DL+UL positioning under certain validation criteria
· FFS: Type(s) of SRS for positioning (i.e., periodic, semi-persistent, aperiodic)
· FFS: Details of validation criteria which may also be discussed in RAN2
· Send LS to RAN2 informing them of this agreement

Agreement:
Open loop power control defined in Rel.16 for transmission of SRS for positioning by RRC_CONNECTED UEs is applicable for RRC_INACTIVE UEs.

Agreement:
Spatial relation defined in Rel.16 for transmission of SRS for positioning by RRC_CONNECTED UEs is applicable for RRC_INACTIVE UEs.
Conclusion:
It is up to RAN2 to define TA procedures for SRS for positioning transmission by RRC_INACTIVE UEs.

[bookmark: _Hlk80881717]R1-2108564	LS to RAN2 on SRS for Positioning Transmission by UEs in RRC_INACTIVE State	RAN1, Intel Corporation

Agreement:
At least the following list of on-demand DL PRS parameters is supported for UE-initiated and LMF-initiated on-demand DL PRS requests
1.	 DL PRS Periodicity
2.	 DL PRS resource bandwidth
3.	 DL PRS QCL information
Conclude on remaining parameters at RAN1#106-bis-e
[bookmark: _Hlk80976735]R1-2108508	[DRAFT] reply LS on determination of location estimates in local co-ordinates
Final LS agreed in R1-2108509



In this paper, we present our views (from RAN1 perspective) with regards to the following 2 topics:
· On Demand PRS
· RRC Inactive Positioning
2 On Demand PRS
The following progress was made with regards to the parameters that can be requested for on-demand PRS: 
	Agreement:
At least the following list of on-demand DL PRS parameters is supported for UE-initiated and LMF-initiated on-demand DL PRS requests
1.	 DL PRS Periodicity
2.	 DL PRS resource bandwidth
3.	 DL PRS QCL information



A lot more parameters had a lot of support be added in the parameter list, and we provide our justification into why these should be added:
Start/end time of DL PRS transmission & slot offsets
· We believe that both of these parameters should be added in the list. The arguments that were heard are:
· “gNB PRS transmission occasion is complicated, as it involves multiple gNBs at the same time, and it affects the overall interference management, other signal transmission (SSB, Paging, common CORESET, System information, and even CSI-RS/TRS) that are fundamental to communication”
· Answer: Exactly because PRS transmission occasion is complicated, having additional information would be useful. Several UEs will likely ask PRS to be received close to SSBs, or paging, or common CORESET,or TRS, since these are broadcast/groupcast signals that the UE would have to wake up to measure. If a gNB receives such requests from a large collection of UEs, it will help the decision process. Clearly, a gNB is not required to do any change if it considers it as not useful from network perspective. 
· “PRS transmission start/end should be up to network decision. Especially, DL PRS resource is not only for a specific UE but is for multiple UEs for multiple cells. It is difficult for gNB to satisfy each UE's request of start/end time”
· Answer: PRS transmission will always be up to network decision. If the network considers that it cannot satisfy a request it will not do any change. 

DL PRS resource repetition factor & Number of DL PRS Resource Symbols per DL PRS resource
· “The number of symbols (including comb size) should be a network deployment considering potential coverage of the PRS. How it can be varying based on a UE request? How could UE make a proper recommendation?”
· Answer: A UE determines if it is coverage/SNR limited and will request for larger repetition factor or larger number of symbols. It will always be within the network decision whether to change it. The UE knows better whether it is SNR-limited or it is Bandwidth-limited. As, a UE can request larger bandwidth, it should be able to inform the network that it believes that it is coverage limited. 

Number frequency layers
· “Why would UE request this rather than using its number of frequency layers capability?”
· Answer: The capability is just the maximum number of layers the UE is supporting. It doesn’t say anything whether the UE requires more layers than what it is configured in the available assistance data. Having multiple frequency layers can be useful to extract uncorrelated measurements across different bands. For example, it may be that the LOS in one band is obstructed as shown in the figure below, whereas in the other band it is not. A UE could determine, by observing the differences in the time of arrival across multiple frequency layers whether the LOS is obstructed or not. Whether a UE requires always multiple layers or not depends on the deployment, scenario, geographic area, and UE-centric decisions. 
[image: ]
Number of DL PRS resources per DL PRS resource set
· “Why would UE request this rather than using its number of resources per set capability?”
· Answer: The capability is just the maximum number of resources in a set that the UE is supporting. It doesn’t say anything whether the UE requires more resources/beams than what it is configured in the current assistance data. For example, in DL-AoD, a UE may determine that there are not enough beams configured for the UE to perform good DL-AoD estimation.

Number of TRPs
· “Why would UE request this rather than using it number of TRP capability? It is unclear how the UE to decide the number of TRPs to request, and how the network to response the request. “
· Answer: The capability is just the maximum number of TRPs that the UE is supporting. It doesn’t say anything whether the UE requires more TRPs than what it is configured in the current assistance data. The UE will determine that it doesn’t have enough good TRPs to perform triangulation (e.g. UE-Based TDOA), and ask from the network to switch on more TRPs. The network will make the final decision if this is possible. 

Beam directions
· “If it is about providing the beam direction information, we do not think it is needed, since for UE-A, we haven’t agree to introduce this, and for UE-B, the beam direction is anyway provided as if not, UE needs to check the UDM. If it is about providing the PRS in a specific beam direction, how would UE know the desired beam direction in the first place? To support this, UE needs to know the desired DL PRS direction for each TRP. It is unclear to us how the UE know the desired beam direction for each TRP. QCL assumption is sufficient (or one of QCL and beam is sufficient). We want to clarify what is the difference between DL PRS QCL information and beam directions.
· Answer: Yes this feature is mainly for UE-based positioning. The UE has a first estimate of where it is (e.g. based any other location method), and since it receives the locations of the TRPs, it makes a suggestion of what should be the DL-AoD of the TRP beams. It is not the same as QCL, since QCL is just a Reference Signal ID. If the UE doesn’t have any previous PRS configured, how would the UE be able to ask the network for specific directions? Or, if the UE doesn’t know the beam direction of the other reference signals (e.g. SSBs, DL PRS), it will have to first measure these, determine that they are good signals to be used for positioning and ask additional PRS using the same beams. However, the UE would not be able to request of different beams than those that are already configured. Having a generic beam direction request (i.e., DL-AoD in azimuth and zenith) would be a separate solution than the “QCL Information on demand request”. 
Proposal 1: Include at least the following for both UE-initiated and LMF-initiated on-demand DL PRS parameters: 
· Start/end time of DL PRS transmission
· PRS resource and PRS resource set slot offsets
· DL PRS resource repetition factor 
· Number of DL PRS Resource Symbols per DL PRS resource
· Number of DL PRS resources per DL PRS resource set
· Number of TRPs
· Beam Directions
3 RRC Inactive Positioning
3.1 Types of SRS to be used
	Agreement:
From RAN1 perspective, it is feasible to support transmission of SRS for positioning by UEs in RRC _INACTIVE state for UL and DL+UL positioning under certain validation criteria
· FFS: Type(s) of SRS for positioning (i.e., periodic, semi-persistent, aperiodic)
· FFS: Details of validation criteria which may also be discussed in RAN2
· Send LS to RAN2 informing them of this agreement



Both the periodic and Semi-persistent SRS are configured/activated using higher layer messages carried in PDSCH (either RRC or MAC-CE). The additional specification impact of having semi-persistent, in addition to periodic SRS is marginal. 
Proposal 2: Introduce both Periodic and Semi-persistent SRS for UEs in RRC Inactive. 
3.2 UE capability for NR positioning in RRC_INACTIVE state
Transmission of SRS in RRC inactive is a new feature and should be clearly be associated with a UE capability. It has very specific UE impacts, for example, for RTT positioning, a UE would need to keep the group delay calibration between the PRS and the SRS. Such feature is only specified in NR Rel-16 for PRS and SRS in RRC Connected state. Keeping the same (or even different) group delay calibration if the PRS and/or SRS are in RRC Inactive would be a new UE feature that needs additional implementation efforts. Also, in RAN4, new requirements may need to be defined for measurement accuracy, measurement period and reporting. For these requirements to be really testable, there should be the corresponding capability bits. 
Proposal 3: Introduce a UE capability for UEs transmitting SRS in RRC inactive state. 

With regards to DL PRS processing, similar to the SRS transmission, a UE may be capable of different number of PRS resources per slot, different maximum PRS resource configurations, different group delay calibration for RSTD measurement (related to RAN4 margins for RSTD measurements). 

Proposal 4: DL positioning capability should be defined in inactive state, e.g. including at least
· DL PRS processing capability in inactive state

If there is no UE capability for PRS processing or SRS transmission in RRC inactive, there will be NO way to test whether a feature is supported or not. A gNB doesn’t know whether the UE will be able to do PRS and/or SRS transmission; it will be a non-existent, non-deployable, and non-testable feature. 

Observation 1: No UE capability for PRS reception or SRS transmission in RRC inactive, will render the feature practically non-existent, non-deployable and non-testable. 
4 Conclusions
Overall, we make the following proposals:
 Proposal 1: Include at least the following on-demand DL PRS parameters: 
· Start/end time of DL PRS transmission
· PRS resource and PRS resource set slot offsets
· DL PRS resource repetition factor 
· Number of DL PRS Resource Symbols per DL PRS resource
· Number of DL PRS resources per DL PRS resource set
· Number of TRPs
· Beam Directions

Proposal 2: Introduce both Periodic and Semi-persistent SRS for UEs in RRC Inactive. 
Proposal 3: Introduce a UE capability for UEs transmitting SRS in RRC inactive state. 

Proposal 4: DL positioning capability should be defined in inactive state, e.g. including at least
· DL PRS processing capability in inactive state

Observation 1: No UE capability for PRS reception or SRS transmission in RRC inactive, will render the feature practically non-existent, non-deployable and non-testable. 
5 [bookmark: _Ref450583331]References
[1] RP-210903, "Revised WID on NR Positioning Enhancements".
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