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In RAN1#106e, the agreements regarding  enhancements for DL-AoD positioning methods were made[1]. In this contribution, we discuss several design details related to DL-AoD positioning methods.
Enhancements for DL-AoD positioning mehods
Assistance information related to beam/antenna
The following agreement related to assistance information for beam/antenna information was made in RAN1#106e. 
	Agreement:
For the beam/antenna information to be optionally provided to the LMF by the gnodeB, decide to support one of the following options:
· Option 2.1: The gNB reports quantized version of the relative Power/Angle response per PRS resource per TRP	
· The relative power is defined with respect to the peak power of that resource
· FFS: How many relative power levels can be included (e.g., single -3 dB power-levels, multiple power-levels, etc). 
· Option 2.2: The gNB reports quantized version of the relative Power between PRS resources per angle per TRP.
· The relative power is defined with respect to the peak power in each angle
· For each angle, at least two PRS resources are reported.
· FFS: support of multiple levels of quantization
· FFS: how the report is constructed
· FFS: overhead reduction mechanisms, including reusing of associated-dl-PRS-ID as a way of signaling that 2 TRPs have the same beam information
· The gNB beam/antenna information can optionally be provided to the UE by the LMF 
· Note: Up to RAN2 & RAN3 the signaling/procedures on how the LMF receives this information from the gNBs
· Send an LS to RAN2 & RAN3 with this agreement


Option 2.1 offers details related to power levels of beams (main beam, sidelobe) for each PR resource while Option 2.2 offer relative power difference among PRS resources. The original intention of the discussion leading up to the above agreement was to define additional assistance information which is related to beam characteristics of a PRS resource such that the UE can generate RSRP reports with details (e.g., per sidelobe). Thus Option 2.1 is more aligned with the original intention. In addition, to reduce overhead in signaling, angle information at -3dB power level should be sufficient for additional information. Thus, we make the following proposals;
Proposal 1: Support Option 2.1, “The gNB reports quantized version of the relative Power/Angle response per PRS resource per TRP”
Proposal 2: Under Option 2.1, “The gNB reports quantized version of the relative Power/Angle response per PRS resource per TRP”, support to include information related to -3dB power level
Path PRS RSRP
The following agreement was made related to the definition of path PRS RSPR.
	Agreement:
For definition of the path PRS RSRP, consider the following options until RAN1#106b-e:
· Option 1: the measured path PRS RSRP correspond to the power of the channel impulse response, at a certain path delay, over which the DL PRS is received. 
· Option 2: the path PRS RSRP correspond to the accumulated power of the channel impulse response over which the DL PRS is received, over a time duration corresponding to the given path delay 
· FFS: whether/how is the window conveyed to the UE (i.e., fixed in specification or configured in measurement request or determined by the UE)
· FFS on relationship with the UE DL PRS measurement bandwidth.
· FFS: normalization of the path RSRP measurement with DL PRS RSRP (i.e. RSRP for all path as defined in Rel-16) could be included in the measurement definition. 
· FFS: Further details of the definition, e.g. definition of the certain path delay
· Up to RAN4 to define any test/requirement for the measurement.


In the presence of multiple paths, the UE may observe multiple time of arrivals (ToA) for the PRS resource. In such a case, the UE may accumulate RSRP for each ToA for a preconfigured duration so that uncertainty per path is small enough for the UE to declare the path. Once the RSRP corresponding to the earliest ToA is above the threshold which may be configured by the LMF, the UE can report the PRS RSRP of the first path. Thus the following proposal is made. Thus the following proposals are made : 
Proposal 3: Support Option 2 for the definition of the path RSRP, “the path PRS RSRP correspond to the accumulated power of the channel impulse response over which the DL PRS is received, over a time duration corresponding to the given path delay”
Configurations related to the window such as duration of the window may be conveyed to the UE through the measurement request. Since the duration of the window may depend on UE capability, it is desirable that the parameter of the window such as duration is configurable.
Proposal 4: The configurable parameter for the window, over which the path power is accumulated, is conveyed to the UE by LMF through the measurement request 
Additional assistance information
In the FL’s summary from RAN1#106e, discussions related to details of additional assistance information are captured. The following proposal concern boresight direcdtion for each PRS resource transferred from the LMF to the UE in the UE-assisted DL-AoD positioning method.
	Proposal 3.2:  
For UE-assisted DL-AOD positioning method, the LMF can include boresight direction information for each PRS resource in the assistance data.  


The LMF includes boresight direction for each PRS resource for UE-based positioning in the current specification [4]. Such information will be useful for the UE to align the Rx beam to maximize RSRP for UE-assisted positioning. Thus, we make the following proposal :
Proposal 5: For UE-assisted DL-AOD positioning method, the LMF can include boresight direction information for each PRS resource in the assistance data.  
Conclusion.
In this contribution, the following proposals are made.
Proposal 1: Support Option 2.1, “The gNB reports quantized version of the relative Power/Angle response per PRS resource per TRP”
Proposal 2: Under Option 2.1, “The gNB reports quantized version of the relative Power/Angle response per PRS resource per TRP”, support to include information related to -3dB power level
Proposal 3: Support Option 2 for the definition of the path RSRP, “the path PRS RSRP correspond to the accumulated power of the channel impulse response over which the DL PRS is received, over a time duration corresponding to the given path delay”
Proposal 4: The configurable parameter for the window, over which the path power is accumulated, is conveyed to the UE by LMF through the measurement request 
Proposal 5: For UE-assisted DL-AOD positioning method, the LMF can include boresight direction information for each PRS resource in the assistance data.  
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