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1	Introduction
RAN1 reached the below agreement in RAN1#107e:
	For Rel-17 
· Support RTT-based PDC method 
· Support PDC method based on legacy TA-based mechanism
· No RAN1/RAN4 specification impact expected


The details of the agreement can be found in the LS R1-2112834. This paper discusses signalling support for the above two methods, in addition to other supplemental signalling to be performed when both broadcast and unicast reference time delivery are transmitted from the network. 
Additionally, the relevant RAN2 agreements of interest are copied below: 
1. RAN2 assumes that gNB can perform pre-compensation. 
2. The gNB can enable/disable UE-side PDC via unicast- and brodcast RRC signalling.
3. When reference time information is received in both the DLInformationTransfer message and the SIB9, the UE applies the reference time info in the DLInformationTransfer message.  The UE will follow dedicated signaling if timing reference is received in both unicast and broadcast
[bookmark: _Ref178064866]2	Discussion
2.1 Support for legacy TA-based PDC method
When enabled by the gNB to perform the UE-side PDC, the UE performs the calculation of the total propagation delay based on the cumulative set of received TA commands applicable for the PCell, i.e., the PTAG in the MCG. 




As indicated in the clause 4.3.1 of the TS 38.211, uplink frame number i for transmission from the UE shall start  before the start of the corresponding downlink frame at the UE where  is given by TS 38.213. The update of the NTA can be found in the clause 4.2 of the TS 38.213. For a SCS of [image: ] kHz, the timing advance command for a TAG indicates the change of the uplink timing relative to the current uplink timing for the TAG in multiples of [image: ]in which where  Hz and .


[bookmark: _Toc92793197]When using legacy TA-based PDC method, the propagation delay is (NTA + NTA,offset)Tc/2 of PCell. 
Since the reference time information always refers to the PCell, the UE can only compute the propagation delay if the timeAlignmentTimer associated with the PTAG of the MCG is running. Otherwise, the used TA commands at the UE are not valid/up to date. If the timeAlignmentTimer associated with the PTAG of the MCG is not running, the network cannot transmit an RRC-unicast message (which contains referenceTimeInfo) to the UE. But it may still be useful to clarify it for RRC broadcasted reference time information in SIB9 for which the UE may not be in the connected mode. 
One may argue that it is network’s responsibility to ensure that this UE has a valid TA, because the network has explicitly configured the UE to perform the TA-based PDC in a broadcast message. But it is inevitable that there could be a mismatch between gNB and UE on whether timeAligntmentTimer has expired or not, due to the loss of the MAC CE or the false positive acknowledge of the MAC CE. A clarification is needed so that the UE does not compute an incorrect propagation delay. Thus, we propose 
[bookmark: _Toc92793198][bookmark: _Toc92720124]When using legacy TA-based PDC method, the UE computes the propagation delay only if the timeAlignmentTimer associated with the PTAG of the MCG is running. 
2.2 Support for RTT-based PDC method
[image: ]
1. UE transmits a reference signal (e.g., UL SRS) in an uplink frame i and records the transmission time as t1.
2. gNB receives uplink frame i and records the time of arrival of the first detected path as t3.
3. gNB transmits a reference signal (e.g., DL PRS or CSI-RS for tracking (TRS)) in a downlink frame j to the UE, and records transmission time as t2.
4. UE receives downlink frame j and records the time of arrival of the first detected path as t4.
5. The following calculations are performed in the UE and gNB, respectively: 
i) UE Rx-Tx, diff = t4 - t1
ii) gNB Rx-Tx, diff= t3 - t2. This quantity can be positive or negative depending on the whether gNB transmits the DL frame before or after receiving the UL frame.   
6. Propagation delay can be calculated as half of the round-trip time (RTT) where RTT= (gNB Rx – Tx time difference) + (UE Rx – Tx time difference).
There are two variants for RTT-based PDC methods. 
UE-based compensation: 
The essence is to let gNB transmit (gNBRx-Tx, diff) information to UE as a supplement to the exchange of frame i and frame j. This method requires a gNB to transmit this information in close time proximity with the frame i, frame j exchange but specification impact can be expected to be minimal. This could be beneficial in the case that there are many UEs in the cell that requires propagation delay compensation. Also, this UE-based compensation method is essentially like a more accurate TA-estimation/compensation and so aligns with the legacy TA-based method. 
One problem is that the measurement quality at the UE side is not known at the gNB, and it is not possible for the network to know that a particular sync target on the Uu interface is reached. If the sync target can be reached, the network can allocate less radio resources for reference signals; if the sync target cannot be reached, the network can allocate more radio resources. Recall that RAN2 has replied in the LS R2-2106560 that an error budget on the Uu interface is useful for gNB to know. The network may configure an A2 event for CSI-RS, but RAN2 still needs to introduce a measurement reporting mechanism for PRS. 

gNB-based compensation: 
The essence is to let UE transmit (UERx-Tx, diff) information to gNB as a supplement to the exchange of frame i and frame j. This method requires discussion of when/how to trigger UE to report this information in close time proximity with the frame i, frame j exchange. As indicated in the LS R2-2104720, this may have RAN3 specification impact. The reason is that if gNB-based compensation is adopted, then it is assumed that the propagation delay would be compensated by the gNB. However, the RAN3 impact is inevitable in both UE-based and gNB-based compensation, see Proposal 9. Further, the gNB-based compensation can be seen as beneficial in that it simplifies the UE implementation. 

The down-selection of the two methods has been discussed but without any consensus. We preferred UE-based compensation in previous meetings due to its simplicity to capture in the specification. After careful considerations related to the above points, we believe now that gNB-based compensation is preferable, since the gNB may not be aware of the UE measurement quality and subsequently not aware of whether an error budget has been reached or not. Additional specification work for the UE-based compensation would be needed in both RAN2 and RAN3. To better meet the synchronization target, we believe that the gNB-based compensation should be adopted. Thus, we propose that RAN2 agrees to: 
[bookmark: _Toc92793199]Support gNB-based compensation for RTT-based PDC method.

In both methods, there is a need to transmit the Rx-Tx time difference report. RTT-based PDC is leveraged on multi-RTT positioning method and RAN2 can use the measurement results definition defined there as a baseline (see TS 37.355 for UE report to LMF and TS 38.455 for gNB report to LMF). In both cases, the measurement is defined by ASN.1 code and can be easily encoded in an RRC message. Thus, RRC message can be used as a baseline, i.e., UL RRC message for gNB-based compensation, DL RRC message for UE-based compensation. As a matter of the fact, RAN1 has agreed that the Rx-Tx time difference is carried in an RRC message. 
[bookmark: _Toc92793196]The Rx-Tx time difference is carried in an RRC message. 
2.2.1 Support for multi-TRP transmission in the PCell
In the LS, RAN1 has indicated the below conclusion. If there are multiple TRPs in the PCell, then it is of vital importance that the reference signals for the propagation delay compensation and the DL reference signals for UE to derive the reference time are from the same TRP.  
	Conclusion
For RTT-based PDC, it is assumed that the transmission of DL TRS/PRS, UL SRS and reference time information are associated with a same TRP. 
· Note: No RAN1 specification impact is expected for this conclusion


The UE derives the reference time from the ending boundary of the system frame and the UE synchronizes to the ending boundary of the system frame using MIB. 
· If the referenceTimeInfo field is received in DLInformationTransfer message, the time field indicates the time at the ending boundary of the system frame indicated by referenceSFN.
· If the referenceTimeInfo field is received in SIB9, the time field indicates the time at the SFN boundary at or immediately after the ending boundary of the SI-window in which SIB9 is transmitted.

If the network is aware of which SSB index UE has used to derive the system frame boundary, then the network can configure the quasi co-location (QCL) source of reference signals for propagation delay compensation to that SSB index. However, it is our understanding that it is up-to UE implementation to derive the system frame boundary, i.e., the network is not aware of which SSB index the UE has used. For data communication purpose, it is only required that DL signal from different TRPs arrive at the UE within a cyclix prefix (CP) for coherent detection. However, CP duration is a couple of microseconds, which is an order of magnitude too large for the tight clock synchronization needs. Note that TRP is not explicitly described, but indirectly identified via the SSB index(es) associated with the TRP.
Another simpler approach is to specify that the UE shall derive the system frame boundary from a specific SSB index. It is up-to network implementation to ensure an SSB-index for reference time delivery is useable for UE. The network can configure correspondingly so that the reference signals are transmitted via the same TRP that the UE has used to acquire the system frame. The stage-3 details to capture these can be further discussed. As the starting point, we propose 
[bookmark: _Toc92793200]For RTT-based PDC, network indicates to the UE the same TRP for reference time estimation and propagation delay compensation, i.e., network indicates an SSB index for UE to track the system frame boundary.

2.2.3 Signalling details to support gNB-based compensation
How to trigger the measurement:
UE Rx-Tx time difference report is supported in the LTE specs since the Rel-9, but it is only a periodic report. RAN1 has agreed to both PRS and CSI-RS for tracking as DL reference signals. For CSI-RS for tracking, it can be periodic, aperiodic, and semi-persistent. The gNB may choose to periodically refresh the clock or delivery only one time the clock to the UE. More importantly, in both cases there is the problem of close time proximity so that reference signal exchange and the reporting of the “Rx-Tx time” are logically linked and that the time between the reference signal exchange and the reporting cannot become too large. From these analyses, periodic report of UE Rx-Tx time difference as in LTE is not sufficient. 
One can rely on a reasonable gNB implementation that once the DL reference signals are configured, the intention is to acquire the UE Rx-Tx time difference measurements. Therefore, the baseline approach is that the UE reports the measurement whenever there is a CSI-RS for tracking or PRS transmission in the DL. In other words, whenever there is such a measurement, the UE should report. However, that may cause unnecessary overhead in cases when the Rx-Tx time difference does not change for some time. This overhead issue can be avoided if we allow an event-based report where the UE reports only when the difference between current measurement value and the previous reported measurement value is larger than a threshold, the UE reports the measurement value. If the UE does not report the measurement, then the gNB can assume a similar measurement outcome as in the previously received measurement report. 
[bookmark: _Toc92793201]Support event-triggered report of UE Rx-Tx time difference.
[bookmark: _Toc92793202]UE report Rx-Tx time difference if the difference between the current measurement value and the previous reported measurement value is larger than a configurable threshold.

Content of the measurement report:
The reporting range, the granularity of the report, and the achievable accuracy are up-to RAN4 to decide, as indicated in the RAN1 LS. The question is if any additional fields are needed. As a starting point, RAN2 can check the LTE positioning protocol (LPP) protocol, see Annex 5 which is the measurement report from UE to LMF. Many fields in the measurement reports are specific for the positioning purposes, in which the measurement reporting bypasses the gNB. For PDC, the measurement is configured and received by the gNB. The need of those fields is not clear yet. What seems necessary now is the DL RSRP result of the measurement.
[bookmark: _Toc92793203]The measurement report contains beside Rx-Tx time difference at least RSRP of the DL reference signals. 

2.3 RAN3 impacts
For TA-based PDC, RAN2 agrees that 
1. RAN2 assumes that gNB can perform pre-compensation. 
2. The gNB can enable/disable UE-side PDC via unicast- and brodcast RRC signalling.
Timing Advance command is utilized for uplink tx synchronization. It is further classified into two types,
1. In the beginning, at connection setup, an absolute timing advance command is communicated to a UE in the MAC PDU Random Access Response (RAR) or in the Absolute Timing Advance Command MAC Control Element (CE) of the MSGB.
2. After connection setup, a relative timing correction can be sent to a UE using Timing Advance Command MAC CE (e.g., UEs can move or due to multi-path because of changing environment).
For the relative timing correction, it may happen that some DL timing advance MAC CE may be mistakenly acknowledged, e.g., the gNB thought the MAC CE is received and applied by the UE while the UE has missed this MAC CE. In this case, the exact counting of the accumulated timing advance command at the UE and the gNB is mis-matched. However, the gNB can transmit a PDCCH order to trigger a random access to obtain the up-to-date absolute timing measurement. Shortly after that, the gNB can transmit a pre-compensated reference time to the UE. 
In the context of Enhance cell ID positioning for NR (NR E-CID), NR timing advance (TADV) has been introduced in NRPPa protocol between the positioning server and the NG-RAN node. The NR TADV measurement was also introduced in F1AP between the gNB-CU and the gNB-DU in the endorsed R3-215267. The NR TADV measurement is based on the PRACH, and the assumption would be that a PDCCH order is transmitted by the gNB-DU to obtain the up-to-date absolute timing advance measurement. 
To support gNB-based pre-compensation for the legacy TA-based method, there is a need to exchange the timing advance measurement between gNB CU and gNB DU on F1 interface. This timing advance measurement is similar to the NR TADV measurement, as discussed above. Some synergies from the NR TADV measurements can be drawn to introduce the support for TA-based PDC with gNB pre-compensation. 
[bookmark: _Toc92793204]Send an LS to RAN3: RAN3 to specify support of gNB-based pre-compensation for the legacy TA-based method based on the NR TADV measurement of PRACH. 

For UE-based compensation in RTT-method, the gNB needs to transmit the gNB Rx-Tx time difference in an RRC message. For gNB-based compensation in RTT-method, the gNB receives the UE Rx-Tx time difference in an RRC message. However, the RRC message is received/generated at the gNB CU while the gNB Rx-Tx time difference is measured at the gNB-DU. Thus, it becomes clear that there is a need to specify support of delivery of gNB Rx-Tx time difference on F1 interface. 
[bookmark: _Ref92101190][bookmark: _Toc92793205]Send an LS to RAN3: RAN3 to specify the support of gNB Rx-Tx time difference delivery on the F1 interface.

2.4 Simultaneous unicast/broadcast delivery
UE-specific PDC (including both UE-based and gNB-based compensation for RTT method) introduces overhead (e.g., the reference signals and RRC messages to deliver the measurement report). It is beneficial, from the system point of view, to have as few UE-specific propagation delay compensations as possible. A broadcasted and pre-compensated reference time information is an efficient configuration. 
Suppose the tightest synchronization error/inaccuracy budget allocated to propagation delay for all UEs in the cell is ± X nanoseconds (ns). Corresponding to the budget of X ns, the distance covered by the radio wave is estimated as D = C*X (ignore non-line-of-sight effect), where C denotes the speed of light in meters per ns. 
· An uncompensated reference time information from the gNB means that those UEs, whose distance to the gNB is within [0, D], would have Uu interface synchronization error of [0, X] ns. Thus without pre-compensation, the subset of UEs located more than distance D away would require propagation delay compensation individually. 
· On the other hand, a smart gNB implementation would broadcast a pre-compensated reference time information with X ns (i.e., the indicated time in the SIB9 message is X ns before the actual internal gNB clock time). In this way, those UEs, whose distance to the gNB is within [0, 2*D], would have Uu interface synchronization error of [-X, X] ns. Thus, with pre-compensation of X ns to SIB9 message, only the subset of UEs located more than distance 2*D away would require propagation delay compensation individually. 
Thus, with pre-compensation to SIB9 message, the signalling overhead for per-UE propagation delay compensation is reduced since the UEs located with distance [0, 2*D] away from gNB no longer need UE-specific propagation delay compensation.
However, the broadcasted and pre-compensated reference time information can be read by all UEs in the cell. For those UEs that require per-UE propagation delay compensation (i.e., UEs at a distance > 2*D), it is thus unclear how to support the propagation delay compensation since the existing methods (i.e., TA-based and RTT-based) are designed under the assumption that the reference time is un-compensated. One network implementation is also to RRC-unicast the uncompensated reference time. Thus the UE may receive two different values of reference time information, a pre-compensated value in SIB9, and an un-compensated value in the UE-specific DLInformationTransfer message. This requires an understanding from the UE that the broadcast reference time should not be considered, and the UE shall apply the reference time information in the RRC unicast message, i.e., DLInformationTransfer.
In the last meeting, it is agreed that when both unicast and broadcast reference time are delivered, the UE shall follow the unicast delivery. 
1 When reference time information is received in both the DLInformationTransfer message and the SIB9, the UE applies the reference time info in the DLInformationTransfer message.  The UE will follow dedicated signaling if timing reference is received in both unicast and broadcast
There are further comments during online discussion that if the dedicated signalling is provided once, the network is obligated to provide further dedicated signalling for changes thereafter. This, however, defeats the purposes of reducing signalling overhead. The UE may move and its distance to the gNB could be within 2*D and so it can rely on a broadcast message again to reach the sync target. It has been mentioned to introduce a timer-based approach where the network indicates a validity time for the unicasted propagation delay. Such an approach would, in addition to cause somewhat unnecessary complexity on the spec, it also forces the network to update the unicasted value periodically hence increasing overhead. A simpler approach is to that the network de-configures the earlier provided unicasted value, or in other words that the network indicates that a previously received dedicated time information is invalid, i.e., the UE should start to read SIB9 to acquire reference time. 
[bookmark: _Toc92793206][bookmark: _Hlk92740017]The network can indicate to the UE that any previously received dedicated time information from the network is invalid, i.e., UE can acquire reference time information from SIB9.

3. Conclusion
In the previous sections we made the following observations: 
Observation 1	The Rx-Tx time difference is carried in an RRC message.
Based on the discussion in the previous sections we propose the following:
Proposal 1	When using legacy TA-based PDC method, the propagation delay is (NTA + NTA,offset)Tc/2 of PCell.
Proposal 2	When using legacy TA-based PDC method, the UE computes the propagation delay only if the timeAlignmentTimer associated with the PTAG of the MCG is running.
Proposal 3	Support gNB-based compensation for RTT-based PDC method.
Proposal 4	For RTT-based PDC, network indicates to the UE the same TRP for reference time estimation and propagation delay compensation, i.e., network indicates an SSB index for UE to track the system frame boundary.
Proposal 5	Support event-triggered report of UE Rx-Tx time difference.
Proposal 6	UE report Rx-Tx time difference if the difference between the current measurement value and the previous reported measurement value is larger than a configurable threshold.
Proposal 7	The measurement report contains beside Rx-Tx time difference at least RSRP of the DL reference signals.
Proposal 8	Send an LS to RAN3: RAN3 to specify support of gNB-based pre-compensation for the legacy TA-based method based on the NR TADV measurement of PRACH.
Proposal 9	Send an LS to RAN3: RAN3 to specify the support of gNB Rx-Tx time difference delivery on the F1 interface.
Proposal 10	The network can indicate to the UE that any previously received dedicated time information from the network is invalid, i.e., UE can acquire reference time information from SIB9.
[bookmark: _In-sequence_SDU_delivery]
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5. Annex – LPP 
Specified in TS 37.355; information exchange between UE and Location Management Function (LMF).
[bookmark: _Toc37681233][bookmark: _Toc46486807][bookmark: _Toc52547152][bookmark: _Toc52547682][bookmark: _Toc52548212][bookmark: _Toc52548742][bookmark: _Toc83656606]6.5.12.3	NR Multi-RTT Location Information
[bookmark: _Toc37681234][bookmark: _Toc46486808][bookmark: _Toc52547153][bookmark: _Toc52547683][bookmark: _Toc52548213][bookmark: _Toc52548743][bookmark: _Toc83656607]–	NR-Multi-RTT-ProvideLocationInformation
The IE NR-Multi-RTT-ProvideLocationInformation is used by the target device to provide NR Multi-RTT location measurements to the location server. It may also be used to provide NR Multi-RTT positioning specific error reason.
-- ASN1START

NR-Multi-RTT-ProvideLocationInformation-r16 ::= SEQUENCE {
	nr-Multi-RTT-SignalMeasurementInformation-r16
											NR-Multi-RTT-SignalMeasurementInformation-r16
																					OPTIONAL,
	nr-Multi-RTT-Error-r16					NR-Multi-RTT-Error-r16					OPTIONAL,
	...
}

-- ASN1STOP

[bookmark: _Toc37681235][bookmark: _Toc46486809][bookmark: _Toc52547154][bookmark: _Toc52547684][bookmark: _Toc52548214][bookmark: _Toc52548744][bookmark: _Toc83656608]6.5.12.4	NR Multi-RTT Location Information Elements
[bookmark: _Toc37681236][bookmark: _Toc46486810][bookmark: _Toc52547155][bookmark: _Toc52547685][bookmark: _Toc52548215][bookmark: _Toc52548745][bookmark: _Toc83656609]–	NR-Multi-RTT-SignalMeasurementInformation
The IE NR-Multi-RTT-SignalMeasurementInformation is used by the target device to provide NR Multi-RTT measurements to the location server. The measurements are provided as a list of TRPs, where the first TRP in the list is used as reference TRP.
-- ASN1START

NR-Multi-RTT-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-Multi-RTT-MeasList-r16		NR-Multi-RTT-MeasList-r16,
[bookmark: _Hlk42710993]	nr-NTA-Offset-r16				ENUMERATED { nTA1, nTA2, nTA3, nTA4, ... }		OPTIONAL,
	...
}

NR-Multi-RTT-MeasList-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-Multi-RTT-MeasElement-r16

NR-Multi-RTT-MeasElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16								OPTIONAL,
	nr-CellGlobalID-r16				NCGI-r15										OPTIONAL,
	nr-ARFCN-r16					ARFCN-ValueNR-r15								OPTIONAL,
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16						OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16 					OPTIONAL,
	nr-UE-RxTxTimeDiff-r16			CHOICE {
			k0-r16						INTEGER (0..1970049),
			k1-r16						INTEGER (0..985025),
			k2-r16						INTEGER (0..492513),
			k3-r16						INTEGER (0..246257),
			k4-r16						INTEGER (0..123129),
			k5-r16						INTEGER (0..61565),
			...
	},	
	nr-AdditionalPathList-r16		NR-AdditionalPathList-r16						OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-TimingQuality-r16			NR-TimingQuality-r16,
	nr-DL-PRS-RSRP-Result-r16		INTEGER (0..126)								OPTIONAL,
	nr-Multi-RTT-AdditionalMeasurements-r16
									NR-Multi-RTT-AdditionalMeasurements-r16			OPTIONAL,
	...
}

NR-Multi-RTT-AdditionalMeasurements-r16 ::= SEQUENCE (SIZE (1..3)) OF
									NR-Multi-RTT-AdditionalMeasurementElement-r16

NR-Multi-RTT-AdditionalMeasurementElement-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceID-r16			NR-DL-PRS-ResourceID-r16					OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16			NR-DL-PRS-ResourceSetID-r16 				OPTIONAL,
	nr-DL-PRS-RSRP-ResultDiff-r16		INTEGER (0..61)								OPTIONAL,
	nr-UE-RxTxTimeDiffAdditional-r16	CHOICE {
			k0-r16							INTEGER (0..8191),
			k1-r16							INTEGER (0..4095),
			k2-r16							INTEGER (0..2047),
			k3-r16							INTEGER (0..1023),
			k4-r16							INTEGER (0..511),
			k5-r16							INTEGER (0..255),
			...
	},
	nr-TimingQuality-r16				NR-TimingQuality-r16,
	nr-AdditionalPathList-r16			NR-AdditionalPathList-r16					OPTIONAL,
	nr-TimeStamp-r16					NR-TimeStamp-r16,
	...
}

-- ASN1STOP

	NR-Multi-RTT-SignalMeasurementInformation field descriptions

	nr-NTA-Offset
This field provides the NTAoffset used by the target device as specified in TS 38.133 [46], Table 7.1.2-2. Enumerated values nTA1, nTA2, nTA3, and nTA4 correspond to NTAoffset of 25600 Tc, 0 Tc, 39936 Tc, and 13792 Tc, respectively.

	dl-PRS-ID
This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.
Each TRP should only be associated with one such ID.

	nr-PhysCellID
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

	nr-CellGlobalID
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS 38.331 [35].

	nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID.

	nr-UE-RxTxTimeDiff
This field specifies the UE Rx–Tx time difference measurement, as defined in TS 38.215 [36]. 

	nr-AdditionalPathList
This field specifies one or more additional detected path timing values for the TRP or resource, relative to the path timing used for determining the nr-UE-RxTxTimeDiff value. If this field was requested but is not included, it means the UE did not detect any additional path timing values.

	nr-TimeStamp
This field specifies the time instance for which the measurement is performed.

	nr-TimingQuality
This field specifies the target device′s best estimate of the quality of the measurement.

	nr-DL-PRS-RSRP-Result
This field specifies the NR DL-PRS reference signal received power (DL PRS-RSRP) measurement, as defined in TS 38.215 [36]. The mapping of the quantity is defined as in TS 38.133 [46].

	nr-DL-PRS-RSRP-ResultDiff
This field provides the additional DL-PRS RSRP measurement result relative to nr-DL-PRS-RSRP-Result. The DL-PRS RSRP value of this measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-RSRP-Result. The mapping of this field is defined as in TS 38.133 [46].

	nr-UE-RxTxTimeDiffAdditional
This field provides the additional UE Rx-Tx Difference measurement result relative to nr-UE-RxTxTimeDiff. The UE Rx-Tx Difference value of this measurement is obtained by adding the value of this field to the value of the nr-UE-RxTxTimeDiff field. The mapping of the field is defined in TS 38.133 [46].
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