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1 [bookmark: _GoBack]Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]In this contribution, we provide our views for the following issues,
· Adjacent beam reporting
· Signalling of gNB beam information
· RSRP vs path RSRP

2 Adjacent beam reporting
The discussion for adjacent beam reporting has been converged to the following two options,

	For UE-assisted DL-AOD positioning method, to enhance the signaling to the UE for the purpose of PRS resource(s) measurement and reporting, the LMF may indicate in the assistance data (AD), one or both the following: 
· option 1: subject to UE capability, for each PRS resource, a subset of PRS resources which indicates the beam information for the purpose of prioritization of DL-AOD measurement and reporting:
· a UE may include the requested PRS measurement for the subset of the PRS in the DL-AoD additional measurements if the requested PRS measurement of the associated PRS is reported 
· The requested PRS measurement can be DL PRS RSRP and/or path PRS RSRP. 
· Note: The subset associated with a PRS resource can be in a same or different PRS resource set than the PRS resource 
· option 2: subject to UE capability, for each PRS resource, the boresight direction information, and optionally an the expectedDLAoD for each TRP. 
· Note: Either case does not imply any restriction on UE measurement 
· FFS: prioritization of the PRS resources and resource subsets to be measured  



The intention of the feature is that, when UE measures a beam with largest (all-path) RSRP among all the beams, the RSRP measurement reporting for the corresponding adjacent beams maybe helpful to mitigate the situation when the NLOS path is dominating in power. In our view, under such condition, the beam with largest RSRP may not be the desirable one since LOS path is not dominating. Then the corresponding adjacent beam reporting may not really help.

In our view, option 2 is sufficient when UE needs to measure all the beams to find out the one with largest RSRP and the expansion of reported RSRP number. Suppor the two options for the progress.

Proposal 2-1: Agree the two options for adjacent beam reporting

3 Signalling of gNB beam information
There are two options for gNB to report the beam response with finer granularity,
	· 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.



Basically, if we treat the spatial direction as X-axis and the power level as Y-axis, it is based on same contents to be reported in terms of X-axis, or in terms of Y-axis. Option 2.1 is similar to be reported in terms of spatial direction, and option 2.2 is similar to be reported in terms of power level. 

Actually, the UE reporting for DL-AOD is similar to option 2.2.

Option 2.1 and option 2.2 would be different when relative power is defined. In our view, option 2.2 allows gNB not to disclose the detail of beam design when relative power is defined per angle. Also, UE reports a vector with differential RSRP values as the elements. This vector with differential RSRP values could be used to search the angle having similar vector as the relative beam response.

Therefore, option 2.2 should be at least supported. For the gNBs without the concern to disclose the beam design, option 2.1 is acceptable as well.

A concern for option 2.2 is that for each angle, there may be a need to list the order for all the beams in terms of power (EIRP), causing more overheads. Actually the list of order of the power level could be done per angle range, not per angle. Then the overheads are reduced significantly.


Proposal 3-1: For gNB beam information, at least the option 2.2 is supported

Proposal 3-2: For the gNB without the concern to disclose beam design, option 2.1 is also supported

Proposal 3-3: Have a note for the agreement that, both options don't influence the UE reporting

Proposal 3-4: Have a note for the agreement that, both options don't influence LMF to look up the angle

4 RSRP vs path RSRP
There are several FFS within the below agreement which are related to UE capability and the relation between RSRP measurement and first path RSRP measurement,
	Agreement:
The agreement from RAN1#106e on the number of DL PRS RSRP measurements per TRP is extended as follows:
· For UE-A DL-AOD, support reporting more than 8 up to 16 N DL PRS RSRP measurements per TRP, where N is UE capability and candidate values include {16,24}.
· For UE-A DL-AOD, support reporting more than 8 up to 16 M first path PRS RSRP measurements per TRP, where M is a UE capability 
· FFS: Values of M. Candidate values include {2,4,8,16,24}.
· FFS: Whether M is always equal to N
· Note: Multiple RSRPs corresponding to same or different Rx Beam index should be able to be reported for a given PRS resource for same or different timestamps. 
· Note: the maximum number of DL PRS RSRP associated with the same Rx beam index is up to the UE implementation




The specification may support the condition that UE reports first path RSRP measurement only. The benefit to report both the RSRP and first path RSRP is not clear. The differential RSRP between RSRP and first path RSRP could be used by UE to determine the soft value of LOS/NLOS indicator. When LOS/NLOS indicator is reported, the additional benefit to report both RSRP and first path RSRP needs more justification.

Proposal 4-1: Support UE to report first path RSRP measurement only and therefore, N could be 0 and M > N, where N is for RSRP measurement and M is for first path RSRP measurement


5 Conclusion
Proposal 2-1: Agree the two options for adjacent beam reporting

Proposal 3-1: For gNB beam information, at least the option 2.2 is supported

Proposal 3-2: For the gNB without the concern to disclose beam design, option 2.1 is also supported

Proposal 3-3: Have a note for the agreement that, both options don't influence the UE reporting

Proposal 3-4: Have a note for the agreement that, both options don't influence LMF to look up the angle

Proposal 4-1: Support UE to report first path RSRP measurement only and therefore, N could be 0 and M > N, where N is for RSRP measurement and M is for first path RSRP measurement
