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Introduction
During the RAN1#106-e meeting [1], the following agreements were reached to facilitate progress in order to support enhancements related to measurement instance timestamp reporting. 
	Agreement:
Consider the following options (both could be selected) until RAN1#106b-e
· Option 1: Support LMF to optionally indicate the measurement time window (MTW) for a UE for the measurement instances included in a measurement report. 
· Option 2: Support LMF to optionally indicate the measurement time window for a gNB for the measurement instances included in a measurement report.
· FFS: the details of the MTW configuration.
· Any requirements can be discussed by RAN4 after decision on the options is made.



This contribution focuses on the remaining issues related to the reporting of multiple measurement time instances within a single report.
Measurement Enhancements
Measurement Time Window
One of the features of the measurement time window (MTW) is to avoid possible mismatches in time instance reporting between UL, DL and both (UL+DL) measurements. The LMF can associate the measurement instance timestamps made within the configured time window to correct any timing errors such as drift, etc. This can be beneficial from both gNB and UE perspective and it is therefore recommended to support both Option 1 and Option 2, where the MTW can be indicated to the UE and gNB.

Proposal 1: Support Options 1 and 2 for indicating the measurement time window for the UE and gNB, respectively.

A key issue to address is the way in which the MTW is configured. Due to the periodical nature of e.g., DL-PRS occasions, it can be expected that the MTW may be configured in a such manner so as to align with the DL-PRS occasions, including periodicities, repetitions, etc. Furthermore, it can be envisioned that the MTWs of different lengths may be configured by the LMF, depending on the number measurement instances and total window length over which these measurement instances are to be reported. This would also be applicable to TRP configured MTWs

Proposal 2: The MTW configuration for a UE and gNB should at least include parameters such as time window length and periodicity, where applicable.
Timestamp of Measurement Instances
Due to the differing measurements between UL and DL-based positioning methods it is assumed that the UE and gNB measurement time windows are configured separately according to the measurement instance timestamps required by the LMF. Having said that, reporting of timestamps for measurement instances made outside the window should not be precluded, since the MTW is an optional configuration.

Proposal 3: It should be possible to support reporting of timestamps to the LMF outside the configured MTWs.
Measurement Instance Resource Mapping 
The following agreement was made during the Latency reduction AI. 8.5.4 during RAN1#105-e [2]:
	Agreement:
M-sample (1<=M<4) PRS processing corresponding to measurements performed within M instances of the DL PRS resource set on a PRS resource, subject to UE capability, is beneficial from a RAN1 perspective for latency reduction.
· One sample corresponds to one instance
· Send an LS to RAN4 informing that
· M-sample (1<=M<4) measurements corresponding to measurements performed within M (1<=M<4) instances of the DL PRS resource set on a PRS resource are beneficial for reduction of measurement latency from RAN1 point of view.
· RAN4 is requested to check the feasibility of measurements performed within M (1<=M<4) instances of the DL PRS resource set and identify the impact on requirements/side condition.
· RAN1 to further study at least the following aspects for allowing M-sample (1<=M<4) PRS processing
· Details of UE capability
· Signaling details, e.g., to indicate whether measurement is based on one or more samples
· Whether the PRS sample processing time is defined and the relation with (N, T).
· Note: This may have RAN4 dependency



An important clarification is to understand the relationship between a measurement instance and measurement sample. According to the above agreement, from a UE perspective each M-sample corresponds to measurements performed within M instances of DL PRS resource set. As a result, for a single measurement instance up to 4 measurement samples of DL PRS resource set can be processed. However, the first bullet of the above agreement further mentions that one sample corresponds to one instance, which may cause confusion with regard to the definition of sample instances and measurement instances.  

Proposal 4: RAN1 to clarify the definition between a measurement sample and measurement instance for timestamp reporting.    

In the case of UE timestamp reporting, the timestamp(s) should correspond to one or more measurement instances within a time window of transmitted DL-PRS. If a measurement time window has a single measurement instance, then the associated timestamp should correspond to the last received DL-PRS resource of that single measurement instance. In the case of multiple measurement instances, the set of measurement instance timestamps should be then reported in a single measurement report. This can further correspond to a measurement instances made within or outside an MTW (if configured).  

Proposal 5: The timestamp should correspond to the reception time of the last received PRS resource for a single measurement instance. 
Quality of Time-based measurement instances
In the case of timestamp quality metrics, the RTD timing quality (NR-TimingQuality IE-see Figure 1) of each measurement instance can be a straight-forward extension to indicate the quality of each timing-based (e.g. for RSTD and UE Rx-Tx time difference) measurement instance, where metre values are used to describe the uncertainty and resolution.
-- ASN1START

NR-TimingQuality-r16 ::= SEQUENCE {
	timingQualityValue-r16			INTEGER (0..31),
	timingQualityResolution-r16		ENUMERATED {mdot1, m1, m10, m30, ...},
	...
}
-- ASN1STOP
[bookmark: _Ref68622343]Figure 1: TimingQuality IE [3]
Proposal 6: The existing UE timing quality indication can be extended to indicate the quality of timing-based measurement instances including RSTD and UE Rx-Tx time difference measurements. 
Conclusion
The discussion proposals are summarized as follows:
Proposal 1: Support Options 1 and 2 for indicating the measurement time window for the UE and gNB, respectively.

Proposal 2: The MTW configuration for a UE and gNB should at least include parameters such as time window length and periodicity, where applicable.

Proposal 3: It should be possible to support reporting of timestamps outside the configured MTWs.

Proposal 4: RAN1 to clarify the definition between a measurement sample and measurement instance for timestamp reporting.

Proposal 5: The timestamp should correspond to the reception time of the last received PRS resource for a single measurement instance.

Proposal 6: The existing UE timing quality indication can be extended to indicate the quality of timing-based measurement instances including RSTD and UE Rx-Tx time difference measurements.
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