3GPP TSG-RAN WG4 Meeting #94-e 
R4-2001940
Electronic Meeting, February 24-March 06, 2020
Agenda Item:
8.8.2.1.4
Source: 
Ericsson
Title:
On UE Rx-Tx measurements
Document for:
Discussion
1 Introduction

UE Rx-Tx time difference measurements, based on Rel-16 PRS and Reö-16 SRS, can be configured for a serving cell only or can be configured for multiple cells to support multi-RTT positioning method. These measurements can be configured with or without PRS-RSRP measurements.
In [1], the following was agreed for UE Rx-Tx time different measurements.

UE Rx-Tx time difference measurement period:

· When UE Rx-Tx time difference measurement is configured to be measured along with PRS-RSRP using the same assistance data:

· then whether the measurement periods of UE Rx-Tx time difference measurement and PRS-RSRP are the same or not, is FFS.

· Otherwise: 
· In non-DRX the UE Rx-Tx time difference measurement period is FFS.

· When DRX is used then whether or not the UE Rx-Tx time difference measurement period depends on DRX cycle may depend on the positioning method; details are FFS.

· RAN4 needs to check RAN1/2 agreements if UE Rx-Tx time difference measurement can be configured to be measured along with RSTD using the same assistance data

Side conditions for UE Rx-Tx time difference:

· Serving cell:
· Side conditions (PRS Es/Iot) for UE Rx-Tx time difference in FR1 are FFS.

· Side conditions (PRS Es/Iot) for UE Rx-Tx time difference in FR2 are FFS.

· Neighbour cell:
· Side conditions (PRS Es/Iot) for UE Rx-Tx time difference and for RSTD measurement in FR1 are the same.

· Side conditions (PRS Es/Iot) for UE Rx-Tx time difference and for RSTD measurement in FR2 are the same.

UE Rx-Tx time difference measurement under cell change:

· If the cell change occurs on the serving cell where the SRS is configured then after the serving cell change:

· the UE shall restart the UE Rx-Tx time difference measurement;

· otherwise the UE shall continue the ongoing UE Rx-Tx time difference measurement.

In this contribution, we continue the discussion on open issues for UE Rx-Tx in NR Rel-16 positioning.
2 Discussion
2.1 UE Rx-Tx Side Conditions for Serving Cell
UE Rx-Tx side conditions for neighbor cells were agreed in [1], to be the same as for RSTD. The serving cell side conditions, however, remain still open. For the serving cell, a typical assumption is -3 dB for side conditions, which is proposed to reuse also for UE Rx-Tx.
· Proposal 1: Serving cell side condition for UE Rx-Tx: -3 dB.
2.2 UE Rx-Tx time difference measurement period

The UE Rx-Tx time difference measurement is performed based on PRS but also SRS, both of which are not continuously available unlike CRS in LTE. Furthermore, the PRS and SRS support very large range of periodicities. The PRS resource periodicity (TperPRS) comprises:
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The periodic SRS resource can be configured with one of the following SRS periodicity (TSRS):

TSRS ( {1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560} slots.

PRS and SRS can be configured with several combination of their respective periodicities.
Therefore, both the PRS configuration and SRS configuration impact the measurement period of the UE Rx-Tx time difference measurement, e.g., both PRS periodicity and SRS periodicity.
· Proposal 2: UE Rx-Tx measurement period depends on PRS periodicity and SRS periodicity and is based on max(PRS periodicity, SRS periodicity).
Furthermore, according to [1], PRS may not be available occasionally, e.g., in SSB symbols, which may also impact the measurement period of the UE Rx-Tx time difference measurement which is based on PRS in DL.
Even SRS may not be available in all its configured instances since SRS dropping may occur, which may further impact the measurement period of the UE Rx-Tx time difference measurement.

The measurement period may need to be extended proportionally to max(T_PRS,T_SRS)*N, where T_PRS and T_SRS are the PRS periodicity and SRS periodicity, respectively, and N is the number of time intervals of length max(T_PRS,T_SRS) where at least one of PRS and SRS is dropped.
· Proposal 3: UE Rx-Tx measurement period is extended, but not more than a certain maximum, to compensate for the number of PRS occasions not available at the UE over a certain time period due to their overlap with SSB symbols, at least when the number of the non-available PRS occasions is large (e.g., >X% of the needed samples) and the SSB symbols location is known to the UE.
· Similarly, the impact of dropped SRS on the measurement period needs to be accounted for.
· Proposal 4: When the measurement period is extended, the increase in the measurement period depends at least on the periodicity of the PRS/SRS resource which has non-available occasions and the number of such non-available PRS/SRS occasions, but may further depend on the measurement gap configuration, DRX, etc.
· The extension is proportional to max(T_PRS,T_SRS)*N, where T_PRS and T_SRS are the PRS periodicity and SRS periodicity, respectively, and N is the number of time intervals of length max(T_PRS,T_SRS) where at least one of PRS and SRS is dropped.

· Proposal 5: If the number of PRS/SRS occasions not available at the UE exceeds an acceptable limit, the measurement can be dropped, i.e., no further extension of the measurement period is allowed.
2.3 UE Rx-Tx time difference measurement under cell change
In [1], it was agreed:

· If the cell change occurs on the serving cell where the SRS is configured then after the serving cell change:

· the UE shall restart the UE Rx-Tx time difference measurement;

· otherwise the UE shall continue the ongoing UE Rx-Tx time difference measurement.

However, it has not been discussed yet which requirements shall apply upon the serving cell change, when the UE continues the on-going UE Rx-Tx time difference measurement. Difference types of serving cell changes need to be considered.

· Proposal 6: When the on-going UE Rx-Tx measurement continues under a serving cell change, the UE Rx-Tx time difference measurement period is extended, and the extension depends on the number of serving cell changes and on the corresponding interruption time.

· Proposal 7: Applicable accuracy requirements for UE Rx-Tx measurements under cell change:

· For intra-frequency serving cell change, intra-frequency accuracy applies;

· For inter-frequency serving cell change, 

· When the measured inter-frequency becomes a serving carrier frequency: inter-frequency accuracy applies, 

· When the measured inter-frequency remains inter-frequency: inter-frequency accuracy applies, 

· When the measured intra-frequency becomes inter-frequency: inter-frequency accuracy applies. 
3 Summary

The following have been proposed in this contribution:
· Proposal 1: Serving cell side condition for UE Rx-Tx: -3 dB.
· Proposal 2: UE Rx-Tx measurement period depends on PRS periodicity and SRS periodicity and is based on max(PRS periodicity, SRS periodicity).
· Proposal 3: UE Rx-Tx measurement period is extended, but not more than a certain maximum, to compensate for the number of PRS occasions not available at the UE over a certain time period due to their overlap with SSB symbols, at least when the number of the non-available PRS occasions is large (e.g., >X% of the needed samples) and the SSB symbols location is known to the UE.
· Similarly, the impact of dropped SRS on the measurement period needs to be accounted for.
· Proposal 4: When the measurement period is extended, the increase in the measurement period depends at least on the periodicity of the PRS/SRS resource which has non-available occasions and the number of such non-available PRS/SRS occasions, but may further depend on the measurement gap configuration, DRX, etc.
· The extension is proportional to max(T_PRS,T_SRS)*N, where T_PRS and T_SRS are the PRS periodicity and SRS periodicity, respectively, and N is the number of time intervals of length max(T_PRS,T_SRS) where at least one of PRS and SRS is dropped.

· Proposal 5: If the number of PRS/SRS occasions not available at the UE exceeds an acceptable limit, the measurement can be dropped, i.e., no further extension of the measurement period is allowed.
· Proposal 6: When the on-going UE Rx-Tx measurement continues under a serving cell change, the UE Rx-Tx time difference measurement period is extended, and the extension depends on the number of serving cell changes and on the corresponding interruption time.

· Proposal 7: Applicable accuracy requirements for UE Rx-Tx measurements under cell change:

· For intra-frequency serving cell change, intra-frequency accuracy applies;

· For inter-frequency serving cell change, 

· When the measured inter-frequency becomes a serving carrier frequency: inter-frequency accuracy applies, 

· When the measured inter-frequency remains inter-frequency: inter-frequency accuracy applies, 

· When the measured intra-frequency becomes inter-frequency: inter-frequency accuracy applies. 
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