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[bookmark: _Ref83278801]Introduction
RTT-based PDC is supported in R17 and below agreements were reached in last meeting.
Agreements 
1. Both RTT-based PDC and legacy TA-based PDC are supported.
2. Both RTT-based UE side PDC and RTT-based gNB side PDC are supported.  RRT-based gNB side PDC has to be a simple solution and converge by February meeting.  
3. A single pair of TRS/PRS and SRS is configured via RRC signaling for RTT-based PDC.
4. For RTT-based UE side PDC, gNB Rx-Tx time difference, e.g., gNBRx-Tx, shall be provided to UE via DLInformationTransfer signaling.
5. [bookmark: OLE_LINK40][bookmark: OLE_LINK41]No need to introduce additional activation for RTT measurement in UE side.
6. For RTT-based gNB side PDC, RRC measurement framework can be reused as baseline to provide UE Rx-Tx time difference report.
7. For RTT-based gNB side PDC, besides UE Rx-Tx time difference, no additional information needs to be reported to NW.
8. The signaling flow(s) of RTT-based PDC can be captured in stage-2 specification (taking the examples in [R2-2200991] or [R2-2201016] as baseline). The details can be further fine-tuned based on RAN2 agreements during stage-2 running CR review.
9. FFS an explicit indication to only activate UE side TA-based PDC is introduced in SIB or in unicast signalling and what is indicated
10. FFS For TA-based PDC, it’s no need to specify PD calculation related contents in RAN2.
11. Network configuration should guarantee that RTT-based PDC and TA-based PDC are not activated simultaneously for a UE.
12. RAN2 confirms to introduce separate R17 UE capabilities for RTT-based PDC and legacy TA-based PDC, as defined by RAN1 feature list.
This contribution will discuss three aspects of the PRS procedure which are not included in the open issues [1][2] but may impact RRC and MAC specifications of IIOT [3].
· Measurement gap and PRS for PDC;
· PRS Positioning Window (PPW) and the priority of PRS;
· Activation/deactivation of SRS for PDC and the related Rx-Tx time difference estimation
Discussion
The basic procedure and parameters of RTT-based PDC are inherited from the multi-RTT mechanism in positioning WID. And in TS 38.214 [4], it is stated that for PDC PRS reception, UE follows the procedure for PRS reception defined in Clause 5.1.6.5 which contains all PRS reception procedures for positioning.
	TS 38.214
· for reception of the one PRS configuration provided by RRC [12, TS 38.331] for RTT-based propagation delay compensation, the UE follows the procedure for PRS reception defined in Clause 5.1.6.5 using the configuration information provided by NR-DL-PRS-PDC-ResourceSet-r17 instead of NR-DL-PRS-ResourceSet.



Positioning and synchronization maintenance in TSN networks are different features which are associated with different/independent capabilities. For example, a sensor in a TSN network may require high accuracy synchronization while being non-moving, at a fixed and determined location, thus without any need for positioning. Therefore and also considering the potentially small form factor of such IIOT UEs, it is important to check that the specifications do not mandate unnecessary features, hence complexity. As a result, to confirm the necessary RRC configurations and possible MAC specification impacts, we need to check if the PRS mechanism for positioning should be applied “as is” to PRS for PDC.
· Measurement gap and PRS for PDC
In positioning, pre-configured measurement gap can be configured to UE and activated/deactivated based on the interaction between gNB and UE which impacts both RRC and MAC specifications. The pre-configured measurement gap is introduced to reduce the delay of time difference estimation. In positioning, both UERx-Tx and gNBRx –Tx are reported to LMF. LMF needs to guarantee the pair of UERx-Tx and gNBRx –Tx in certain time range and then get accurate estimation.
In PDC, UERx-Tx and gNBRx –Tx are exchanged between gNB and UE only, and the complex mechanism of pre-configured measurement gap is not needed. Then we don’t need to consider the pre-configured measurement gap in the running RRC and MAC CRs of IIOT and then positioning WID doesn’t need to consider PRS for PDC when capturing the pre-configured measurement gap in the running CRs of positioning. For example, in the running MAC CR for positioning [5], the trigger of “Positioning Measurement Gap Activation/Deactivation Request” is FFS (Clause 5.Y). If the pre-configured measurement gap can be applied to PRS for PDC, we need to consider PDC as a potential trigger condition. But in our view, it is not justified at all function-wise and so the associated complexity can be saved for the IIOT UE.
Proposal 1: Confirm that pre-configured measurement gap does not need to be supported for the PRS used for PDC.
· PRS Positioning Window (PPW) and the priority of PRS
In positioning, a PPW can be configured where the PRS can have higher priority than DL channels and signals. This has impacts on MAC specification in several clauses including “5.18.y PPW Activation/Deactivation Command”, “5.X Handling of PRS Processing Window”, and “6.1.3.z PPW Activation/Deactivation Command MAC CE” [5]. PPW is a R17 enhancement in positioning to acquire on-demand PRS. In positioning, gNB configures multiple sets of PRS resource sets, and LMF sends part of them to UE when positioning service arrives. The on-demand PRS can increase the efficiency of PRS transmission and decrease gNB’s power consumption. In PDC, the single PRS resource set is controlled and used by a single gNB, so the on-demand PRS is simply not needed. It results that for PDC, the support and configuration of a PPW is not needed, and its impact on the reception of DL-SCH/PDCCH does not need to be considered in MAC. This allows reducing both the specification and the UE implementation complexity.
Proposal 2: Confirm that PPW does not need to be supported for the PRS used for PDC.
· Activation/deactivation of SRS for PDC and the related Rx-Tx time difference estimation
According to running RRC CR [3] and TS38.214 [4], three types of SRS (aperiodic, semi-persistent, and periodic) can be applied to SRS for PDC. Referring to RAN1 requirement on RRC parameters [6], the SRS for PDC in configured as SRS-ResourceSet. So the SP SRS for PDC can be activated/deactivated by SP SRS Activation/Deactivation MAC CE.
	usage-pdc-r17
	New
	usage-pdc-r17
	Indicates that the SRS resource set configured with higher layer parameter usage-pdc-r17 is used for propagation delay compensation. The field can be present in only one SRS-ResourceSet. If the field is absent or released the UE applies the value false. 
	Enumerate {true}
	NA
	in SRS-ResourceSet


In RTT-based PDC, UERx-Tx and gNBRx –Tx should be estimated together to calculate DL propagation delay for compensation (PDL = (UERx-Tx +gNBRx –Tx)/2). Moreover, the specification mandates that the gNBRx –Tx estimation in gNB is performed based on the SRS for PDC [7]:
	TS38.215
5.2.3	gNB Rx – Tx time difference
	Definition
	The gNB Rx – Tx time difference is defined as TgNB-RX – TgNB-TX

Where:
TgNB-RX is the Transmission and Reception Point (TRP) [18] received timing of uplink subframe #i containing SRS associated with UE, defined by the first detected path in time.
TgNB-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE.

Multiple SRS resources can be used to determine the start of one subframe containing SRS.

The reference point for TgNB-RX shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.
The reference point for TgNB-TX shall be:
-	for type 1-C base station TS 38.104 [9]: the Tx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Tx antenna (i.e. the centre location of the radiating region of the Tx antenna),
-	for type 1-H base station TS 38.104 [9]: the Tx Transceiver Array Boundary connector.





So when SRS for PDC is not activated, UE does not expect to receive the gNBRx –Tx estimation from gNB, and does not need to receive PRS and estimate UERx –Tx even if PRS for PDC is configured. Since we agreed “No need to introduce additional activation for RTT measurement in UE side”, the triggering of PRS reception and associated UERx –Tx estimation can be left to UE implementation.
Proposal 3: Confirm that when SRS for PDC is not activated, UE may not receive PRS for PDC and estimate gNBRx –Tx. The triggering of PRS reception and associated UERx –Tx estimation can be left to UE implementation.
[bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK88][bookmark: OLE_LINK89]Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: _GoBack]According to the analysis in section 2, we reached below proposals.
Proposal 1: Confirm that pre-configured measurement gap does not need to be supported for the PRS used for PDC.
Proposal 2: Confirm that PPW does not need to be supported for the PRS used for PDC.
Proposal 3: Confirm that when SRS for PDC is not activated, UE may not receive PRS for PDC and estimate gNBRx –Tx. The triggering of PRS reception and associated UERx –Tx estimation can be left to UE implementation.
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