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1 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 on several aspects, including,
· RSTD measurement and reporting
· Quality metric
· Receive beam behaviour for AoD measurement

2 Remaining issues
2a Concern on the RSTD measurement and reporting
The following agreement related to RSTD reporting basically integrates two different point of views,
	Agreement:
UE can be configured to measure and report up to [M] DL PRS RSTD measurements with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and the M measurements being performed on the same pair of TRPs subject to UE capability
· All the RSTD measurements in a single report should have a single reference timing
· Note: Each RSTD measurement is between DL PRS Resources corresponding to different TRP IDs.
· M=[3]


The first point of view is, UE determines the first path by observing all the beams. Then there is only single RSTD (primary RSTD) measurement between a TRP pair. To report RSTD number more than one is to report for the multipath measurement. A multipath profile is also based on observing all the beams. This point of view is to assume that, there is only single channel profile which is related to the number of paths and the corresponding delays between a TRP and a certain UE. For each transmit beam from a TRP to a certain UE, the UE may observe partial of the channel profile. The observed path power under same path delay could be different from different beam.

The second point of view is, UE may determine the first path for each beam. Multiple RSTD measurement and reporting are based on the first path detection between different beam pair at same TRP pair. The multipath measurement can be additionally considered. This point of view is to assume that each transmit beam between a TRP and a certain UE has its own channel profile.

We support the first point of view. The reason is that the channel profile in terms of the number of paths and the corresponding delays should be related to the scattering environment, for example due to reflection. There is no strong evidence showing that the analog beamforming will change the delay.

For the second point of view, if the RSTD measurement on the beam level is considered, the receive beam should also be taken into account. However the second point of view only considers the transmit beam pair and ignores the receive beam.

The second point of view may induce huge reporting overhead and it could be redundant. We prefer to focus on the first point of view which is that the measurement is based on resource sets between TRPs. When the reporting number is greater than one, the network should treat that UE has capability for multipath measurement and reporting.

Observation 2a-1: There are two different point of views for RSTD measurement and reporting

Observation 2a-2: The first point of view is that there is only single channel profile between a TRP and a certain UE. For each transmit beam, the UE may observe partial of the channel profile

Observation 2a-3: For the first point of view, to report RSTD number more than one is to report for the multipath measurement

Observation 2a-4: The second point of view is that each transmit beam between a TRP and a certain UE has its own channel profile

Observation 2a-5: The second point of view for considering the beam level RSTD measurement ignores the receive beam

Proposal 2a-1: For the measurement based on resource sets between TRPs, when the reporting number is greater than one, the network should treat that the UE has capability for multipath measurement and reporting

2b Quality metric
In LTE, the LPP has defined the quality metric for RSTD measurement. In NR, the larger measurement bandwidth is achievable due to the larger SCS. It is also known that the measurement bandwidth determines the estimation resolution. Therefore, the quality metric needs to be adjusted accordingly.

One solution is to define a scaling factor, 1/k, to scale the Resolution so that for different SCS, different scaling factor applies. One issue is whether the non-linear steps should be considered.

The current values for Resolution in LPP is 5m (1*5m), 10m (2*5m), 20m (4*5m) and 30m (6*5m). Basically this is not constructed by purely uniform steps. Let’s scale with the multiples (coefficient) of 5m for analysis. We have the following table,
	1/k = 1
	1
	2
	4
	6

	1/k = 0.5
	0.5
	1
	2
	3

	1/k = 0.25
	0.25
	0.5
	1
	1.5

	1/k = 0.125
	0.125
	0.25
	0.5
	0.75



To collect all the coefficients by following the increasing value, we see that,
· 0.125, 0,25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6
So this is actually a set of non-linear steps when scaling factors apply. As such there is no need to further consider non-linear steps since the non-linear steps for Resolution have been introduced through the scaling factor.
 
Observation 2b-1: The current values for Resolution are not constructed by purely uniform steps

Observation 2b-2: To collect all the coefficients after scaling factors apply, the set of the coefficients basically follows the non-linear steps

Proposal 2b-1: There is no need to further consider non-linear steps since the non-linear steps for Resolution have been introduced through the scaling factor
2c Receive beam behaviour for AoD measurement
For AoD measurement, the UE may fix the receive beam to measure RSRP for different transmit beams from each TRP. The issue is how to deliver this UE behaviour between the network and the UE.

We consider the solution to ignore the QCL relation. In reality the UE may have the behaviour to adjust RX beam to measure different TX beam. To fix RX beam is equivalent to assume the measurement on same TX beam. If it is network expectation for UE to fix RX beam, the network can signal through a single bit to ask for the UE to ignore the QCL relation so that the UE may not adjust the RX beam for different PRS measurement.
The UE can further report whether the RSRP measurement is based on the fixed RX beam, as network expects.

Note that, to ignore doesn’t mean the QCL relation is overwritten. The structure that each PRS has the associated QCL source, for example a certain SSB index, is still kept.

Proposal 2c-1: For receive beam behaviour for AoD measurement, the network can signal a single bit to ask for the UE to ignore the QCL relation so that the UE may not adjust the RX beam for different PRS measurement. The UE can further report whether the RSRP measurement is based on the fixed RX beam, as network expects

3 Conclusion
Based on the above, we have,

Observation 2a-1: There are two different point of views for RSTD measurement and reporting

Observation 2a-2: The first point of view is that there is only single channel profile between a TRP and a certain UE. For each transmit beam, the UE may observe partial of the channel profile

Observation 2a-3: For the first point of view, to report RSTD number more than one is to report for the multipath measurement
Observation 2a-4: The second point of view is that each transmit beam between a TRP and a certain UE has its own channel profile

Observation 2a-5: The second point of view for considering the beam level RSTD measurement ignores the receive beam

Observation 2b-1: The current values for Resolution are not constructed by purely uniform steps

Observation 2b-2: To collect all the coefficients after scaling factors apply, the set of the coefficients basically follows the non-linear steps

Proposal 2a-1: For the measurement based on resource sets between TRPs, when the reporting number is greater than one, the network should treat that the UE has capability for multipath measurement and reporting

Proposal 2b-1: There is no need to further consider non-linear steps since the non-linear steps for Resolution have been introduced through the scaling factor

[bookmark: _GoBack]Proposal 2c-1: For receive beam behaviour for AoD measurement, the network can signal a single bit to ask for the UE to ignore the QCL relation so that the UE may not adjust the RX beam for different PRS measurement. The UE can further report whether the RSRP measurement is based on the fixed RX beam, as network expects
