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This contribution discusses the following issues in support of time synchronization by using propagation delay compensation: 
· RRC configuration of CSI-RS for tracking for PDC purpose.
· Support of new SRS usage value for PDC purpose.  
· Support of positioning SRS in RTT-based PDC and the relevant RRC configuration.
Discussions
Configuration of CSI-RS for tracking in PDC
RAN1 #107e agreed in RRC discussion to add a new “pdc-info” field to existing NZP-CSI-RS-ResourceSet, where the presence of “enumerate {true}” for this field means the corresponding NZP-CSI-RS-ResourceSet should be used to measure UE-side RTT in the RTT-based PDC. However, this settlement may have some issues: 
· RAN1 agreed that UE is configured with only one TRS configuration; however, the above RRC signaling format itself does not prevent UE from being configured with more than one NZP-CSI-RS-ResourceSet with “pdc-info=true”. 
· RAN2 may certainly restrict the UE to be configured with just one NZP-CSI-RS-ResourceSet with “pdc-info=true” by adding such restriction in the way of RRC configuration (such as in RRC parameter field description), instead of instantiating such restriction by RRC signaling format. But this may introduce an implicit competition among different NZP-CSI-RS-ResourceSets (with trs-info=true), which may add additional complexities, for example, in case the network wants to switch the TRS for PDC – the network has to release the original NZP-CSI-RS-ResourceSets before setting up the new one with “pdc-info=true”, even though the original NZP-CSI-RS-ResourceSets could be in support of some functionalities other than PDC. 
· The RAN1’s agreement of configuring only one DL-RS between TRS and PRS but not the both is also not reflected in the current RRC framework for PDC. 
Observation-1: The RRC configuration agreed in RAN1 #107e for TRS in PDC does not fully match RAN1 agreements of supporting no more than one TRS configuration and configuring just one RS between TRS and PRS.  
So we suggest the RAN1 group to review the earlier agreement made in RRC discussion session for the configuration of TRS for PDC, and to consider the following configuration method which avoids the issues mentioned above. 
Proposal-1: RAN1 revisits the RAN1 #107e agreement of introducing new RRC field of “pdc-info” in NZP-CSI-RS-ResourceSet, taking into account another configuration solution where a PDC-specific configuration container (e.g., configured in ServingCellConfig) has one field referring to the DL-RS used for PDC, as a “CHOICE” between an existing  NZP-CSI-RS-ResourceSetID (corresponding to trs-info=true) and the PRS.  
Such PDC-specific configuration container could be beneficial or needed anyway from RAN2 perspective to hold RAN2-defined PDC configurations if any.   
New SRS usage value for PDC purpose
There was proposal in the last RAN1 meeting to introduce a new SRS usage value, i.e., usage-r17= enumerate {propagationdelaycompensation}, to identify the SRS that is specifically used for PDC purpose. This proposal has following issues in our view: 
· Similar to TRS for PDC, using a field of SRS to identify a specific usage of SRS under the restriction that only one SRS configuration can have such a usage may lead to implicit competition among different SRS configurations and causes additional complexities when network changes SRS for PDC purpose.  It should be noted that, for the existing SRS usage of “codebook” and “nonCodebook”, RAN1 specification does state that “Only one SRS resource set can be configured in srs-ResourceSetToAddModList with higher layer parameter usage in SRS-ResourceSet set to 'codebook' [and 'non-codebook']”, but this statement observes a RAN2 restriction in 38.331 saying “Reconfiguration between codebook based and non-codebook based transmission is not supported”.
· For the existing SRS usages, including {beamManagement, codebook, nonCodebook, antennaSwitching}, the current specification may have defined certain UE behaviors in a logic that the UE follows behavior X if SRS usage belongs to one subset of above four usages and behavior Y otherwise. Then adding one more SRS usage into this set needs RAN1 to firstly determine whether the corresponding UE behavior logic with this new add-on can maintain valid and if not, how to modify. Unfortunately this study can be MIMO-specific and out of scope of URLLC discussion, and it is also quite challenging to complete such study in the remaining Rel-17 time window. 
· It is not clear whether a setting of usage-r17= propagationdelaycompensation for a SRS would prevent the SRS from being configured with a legacy usage type. If it does not, maybe the field should not be named as “usage”. The past RAN1 discussion on RTT-based PDC does not prevent using a SRS of any specific type of usage.  
Proposal-2: Instead of introducing a Rel-17 PDC usage value in SRS configuration, RAN1 suggests RAN2 to define a PDC-specific configuration container (e.g., in ServingCellConfig) that has a field indicating the SRS configuration for PDC purpose, where the SRS configuration in the container can be a MIMO SRS resource set ID.  

Positioning SRS in RTT-based PDC
As far as gNB-side RTT measurement is concerned, the main difference between SRS for MIMO communication and SRS for positioning is that the positioning SRS can have pathloss reference and spatial relation relative to PRS, in addition to SSB.  This is because the PRS and positioning SRS are designed for the inter-cell RTT measurements in the positioning application. However, the PDC procedure only involves with intra-cell RTT measurements. So the SRS for MIMO communication should be sufficient to support gNB-side RTT measurement by using the SSB as pathloss reference RS and spatial relation RS, even when PRS is used for UE-side RTT measurement. 
In addition, given: 
· Positioning SRS in positioning takes Rel-16 PRS as pathloss reference and/or spatial relation RS;
· Positioning SRS in PDC takes Rel-17 PDC-PRS as pathloss reference and/or spatial relation RS; 
it can be challenging to use the same positioning SRS to support both positioning functionality and PDC functionality if either functionality lays a relation between SRS and PRS. The network may have to consume two separate SRS resources. In contrast, the same MIMO SRS can support both positioning and PDC.  
Positioning SRS also has limitations such as single antenna port, no time-domain repetition and etc. Therefore, we do not see a clear advantage to support positioning SRS for PDC.  
Proposal-3:   Do not support positioning SRS in PDC procedure. 
Conclusions
This contribution provides the following observations and proposals:
Observation-1: The RRC configuration agreed in RAN1 #107e for TRS in PDC does not fully match RAN1 agreements of supporting no more than one TRS configuration and configuring just one RS between TRS and PRS.  
Proposal-1: RAN1 revisits the RAN1 #107e agreement of introducing new RRC field of “pdc-info” in NZP-CSI-RS-ResourceSet, taking into account another configuration solution where a PDC-specific configuration container (e.g., configured in ServingCellConfig) has one field referring to the DL-RS used for PDC, as a “CHOICE” between an existing  NZP-CSI-RS-ResourceSetID (corresponding to trs-info=true) and the PRS.  
Proposal-2: Instead of introducing a Rel-17 PDC usage value in SRS configuration, RAN1 suggests RAN2 to define a PDC-specific configuration container (e.g., in ServingCellConfig) that has a field indicating the SRS configuration for PDC purpose, where the SRS configuration in the container can be a MIMO SRS resource set ID.  
Proposal-3:   Do not support positioning SRS in PDC procedure. 
With above observations and proposals, we are looking at a configuration container as following: 
	PDC-Info-container ::=   SEQUENCE {
    DL-RS                        CHOICE {
        nzp-CSI-RS-ResourceSetId        NZP-CSI-RS-ResourceSetId,
        PDC-PRS                         SEQUENCE {
            ……
        },
    }, 
    srs-ResourceSetId                   SRS-ResourceSetId,
}
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