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1 Introduction
In RAN2#116-e meeting, regarding the Propagation delay for TSN, the following agreements were achieved: 
Agreements

1. The gNB can enable/disable UE-side PDC via unicast and broadcast RRC signalling.  

2. A new RRC parameter can be introduced to explicitly enable/disable UE-side PDC

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

4. The timing synchronization in I-IoT should focus on the signaling between the UE and gNB, i.e. different from Multi-RTT based signalling flow which involving LMF and AMF
The following issues are still controversial and need further discussion:
	Issue 1
RAN2 should only focus on the specification impact from supporting UE-side propagation delay compensation. Meanwhile, for any issues for network pre-compensation related to network implementation, RAN3 can discuss if there are RAN3 impacts. 

Issue 2
Support of the proposal that the traditional TA-based PDC shall be supported. 

Issue 3
Enabling/disabling UE-side PDC is supported only for ReferenceTimeInfo by unicast delivery. 


On the other hand, in last RAN1#106 meeting, RAN1 had achieved some key agreements and sent them in the LS to RAN2 and RAN4[6], which is pasted in the section Annex. The following are the part of the agreements:
	Agreement
If enhanced TA-based PDC with reduced Te based on TRS is supported in Rel-17, one CSI-RS for tracking (TRS) configuration is configured for enhanced TA-based PDC.
· FFS whether/how to configure UL signal for enhanced TA-based PDC 

Agreement
If enhanced TA-based PDC with enhanced TA command indication granularity is supported in Rel-17, 
· The enhanced TA command indication granularity introduced for enhanced PDC is applied for PDC purpose, which doesn’t have impact on normal TA procedure, i.e. normal TA procedure will still follow the existing TA command indication granularity. 

Agreement
If RTT-based propagation delay compensation is supported, the Rx-Tx time difference is reported with granularity 2k*Tc, where k is an integer satisfying 0<=k<=5.   
· FFS the value of k
· FFS the reporting range of Rx-Tx time difference measurement for PDC 


And per the above conclusion, there will be no RAN2 impact of the TA procedure even in case of enhanced TA-based PDC with enhanced TA command indication granularity. Hence, this contribution will focus on the investigation of on the RTT-based PDC enhancement from the following aspects:
· Signaling-flow framework

· Signaling of Rx-Tx time different measurement
· RRC signaling for Rx-Tx time difference measurement report
· Rx-Tx time difference measurement (de)activation
· Measurement objective for Rx – Tx time difference measurement
· Event triggering for Rx-Tx time difference measurement report
2 Discussion

2.1 Overall of signaling-flow framework

As agreed in last RAN2#116 meeting, the timing synchronization in I-IoT should focus on the signaling between the UE and gNB, i.e. different from Multi-RTT based signalling flow which involving LMF and AMF. This means that positioning functions for IIOT PDC are only located in the related UE and gNB, without the involvement of LMF and AMF. Hence, the architecture, signalling flow/parameter and measurement procedure for IIOT RTT-based PDC need to be re-consideration, as shown in figure 1 and figure 2.
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Figure 1: UE Positioning Overall Architecture applicable to NG-RAN 

The example signalling-flow for UE-side PDC for RTT based method as follows:
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Figure 2: UE Positioning Overall Architecture applicable to NG-RAN 

1. The serving gNB determines the resources available for UL-SRS and configures the target device with the UL-SRS resource sets.

2. The serving gNB provides the UL-SRS configuration information to the UE directly.
3. In the case of semi-persistent or aperiodic SRS, the gNB can activate the UE SRS transmission to the UE. The target device begins the UL-SRS transmission according to the time domain behavior of UL-SRS resource configuration.
4. The target device performs the DL-PRS measurements from all gNBs based on the measurement information from gNB, e.g. PCI, GCI, and TRP IDs of the TRPs served by the gNB, Timing information of TRPs served by the gNB ,DL-PRS configuration of the TRPs served by the gNB, SSB information of the TRPs (the time/frequency occupancy of SSBs), Spatial direction information of the DL-PRS Resources of the TRPs served by the gNB and Geographical coordinates information of the DL-PRS Resources of the TRPs served by the gNB. 
5. The serving gNB configured measures the UE SRS transmissions from the target device.

6. The UE reports the DL-PRS measurements for Multi-RTT to the gNB; Or:
7. Each gNB reports the UE SRS measurements to the UE.

8. The gNB or UE determines the RTTs from the UE and gNB Rx-Tx time difference measurements for each gNB for which corresponding UL and DL measurements and calculates the position of the target device.

Generally, the current NAS signalling for positioning needs to be adapted into AS signalling for support of TSC PDC with super-low latency performance. 
Observation 1: RAN2 start to study the signalling framework/flow design of RTT based method, i.e., how to adapt the current NAS signalling for positioning to AS signalling for support of TSC PDC with super-low latency performance.
Proposal 1: it is proposed to capture the figure 2 and corresponding text description of steps in the running CR.

2.2 Signaling of Rx-Tx time different measurement
Regarding the transmission of the information of gNB Rx-Tx time different measurement report in Uu interface. The detailed information IE can reuse IE nr-UE-RxTxTimeDiff-r16 defined in LPP protocol (TS 37.355). This signalling can be seen as the implicit RRC signalling to enable UE-side PDC. For RTT based PDC, RAN2 to discuss and decide how the RX-TX time difference is reported by UE. Considering RRC signalling is more aligned with existing measurement framework, with more guarantee of privacy protection, RRC will be sufficient and suitable for the reporting of Rx-Tx time different measurement.
Proposal 2: It is proposed to introduce RRC signaling for Rx-Tx time difference measurement report.
Regarding the additional signalling for Rx-Tx time difference measurement (de)activation, this depends on the frequency of the PD actions. If the frequency is high, then the L1/MAC is suitable, conversely, RRC signalling is sufficient, as RAN2 has already agreed to use unicast RRC signalling to enable/disable PDC.
Proposal 3: The selection of RRC or L1/MAC signalling for Rx-Tx time difference measurement (de)activation depends on the frequency of the PD actions, which needs confirmed by RAN1.

In last RAN1#106 meeting, RAN1 had achieved some key agreements related to measurement signals:
	Agreement

For RTT-based PDC, only a single pair of CSI-RS for tracking (TRS)/PRS and SRS configuration, i.e. one CSI-RS for tracking (TRS)/PRS configuration for Rx – Tx time difference estimation at UE side and one SRS configuration for Rx – Tx time difference estimation at gNB side, is configured for PDC in Rel-17, if RTT-based PDC is supported.

Agreement

If RTT-based propagation delay compensation is supported and performed at the gNB side, the Rx-Tx measurement report provided from the UE to the gNB should include at least:  

· UE Rx-Tx time difference at a given granularity



Per RAN1 conclusion, in uplink, one SRS is agreed to be supported, and in downlink, one CSI-RS for tracking (TRS) and PRS will both be supported. This means the measurement objective for Rx – Tx time difference measurement includes one CSI-RS for tracking (TRS)/PRS configuration and one SRS configuration.

Proposal 4: The measurement objective for Rx – Tx time difference measurement configured by gNB via RRC includes one CSI-RS for tracking (TRS)/PRS configuration and one SRS configuration.
Regarding the measurement periodicities for Rx – Tx time difference measurement, some companies proposed that it will be important that the periodicities are at least in the same order of SIB9, which delivery rate can be from 80ms up to 5s. The same set of periodicities can be applied to both TA and RTT based PDC methods (i.e. not be limited to a specific PDC method). From our perspective, as regular RRM measurement periodicity, the network can management the value of measurement periodicity for Rx – Tx time difference measurement from OAM and optimized via some mobility management algorithm through the network running period and the range definition somehow needs the input from RAN1.  

Observation 2: the network can management the value of measurement periodicity for Rx – Tx time difference measurement from OAM and keeps optimisation via some mobility management algorithm through the network running period and the range definition somehow needs the input from RAN1.  

Regarding how to trigger UE to report RX-TX time difference is an open issue. Generally, the following three options are proposed:
· Option1: Periodical UE Rx-Tx time difference measurement/reporting. 

· Option2: gNB explicitly indicate UE to conduct RTT measurement/reporting using dedicated signaling. 

· Option3: event based trigger e.g. UE start RTT measurement/reporting when UE is far away from gNB. 
From our perspective, event type UE Rx-Tx time difference measurement and reporting could be introduced for RTT based PDC with high priority. Although the periodically UE Rx-Tx time difference measurement reporting lacks of efficient and timely effective and somehow increases the power consumption, it can be introduced as backup approach.

Proposal 5: event type UE Rx-Tx time difference measurement reporting could be introduced with high priority, while the periodically UE Rx-Tx time difference measurement reporting can be introduced as backup approach.
3 Conclusions

Observation 1: RAN2 start to study the signalling framework/flow design of RTT based method, i.e., how to adapt the current NAS signalling for positioning to AS signalling for support of TSC PDC with super-low latency performance.
Observation 2: the network can management the value of measurement periodicity for Rx – Tx time difference measurement from OAM and keeps optimisation via some mobility management algorithm through the network running period and the range definition somehow needs the input from RAN1.
Proposal 1: it is proposed to capture the figure 2 and corresponding text description of steps in the running CR.

Proposal 2: It is proposed to introduce RRC signaling for Rx-Tx time difference measurement report.
Proposal 3: The selection of RRC or L1/MAC signalling for Rx-Tx time difference measurement (de)activation depends on the frequency of the PD actions, which needs confirmed by RAN1.

Proposal 4: The measurement objective for Rx – Tx time difference measurement configured by gNB via RRC includes one CSI-RS for tracking (TRS)/PRS configuration and one SRS configuration.
Proposal 5: event type UE Rx-Tx time difference measurement reporting could be introduced with high priority, while the periodically UE Rx-Tx time difference measurement reporting can be introduced as backup approach.
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