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Introduction
In RAN4#103-e meeting, RAN4 discussed core maintenance issues for NR IIOT URLLC propagation delay compensation (PDC) enhancements. The latest agreements and open issues were captured in a WF [1]. In this paper, we continue discussing open issues under the following topics:
· Number of samples for UE Rx-Tx
· Collisions with measurement gaps or PPW
· Measurement requirements with DRX
Number of samples for UE Rx-Tx
One issue that was further discussed in RAN4#103-e is the number of samples specified in the measurement requirements for RTT-based PDC.
Issue 1-3: The number of samples assumed for deriving the accuracy requirements [1 or 4]?
Way forward: further discuss
· Option 1: samples assumed for deriving the accuracy requirements: 1
· Option 2: samples assumed for deriving the accuracy requirements: 4

For RTT-based PDC using PRS as the DL reference signal, RAN4 agreed to leverage Rel-16 requirements based on 4 samples [2]. RAN4 would not be able to leverage the existing requirements if a single sample is assumed. In our view, RAN4 should agree to use the same number of samples when TRS as the DL reference signal. The TRS configuration of 4 resources in 2 slots, agreed in the simulation assumptions for RTT-based PDC, should give comparable performance to PRS with a single repetition.
Furthermore, it was pointed out in RAN4#103-e that the definition of the PDC measurement period requirement should consider fading propagation conditions, in addition to AWGN [3]. As it was observed in Rel-16 NR positioning, performance does improve with additional samples, particularly for small RS BW and non-AWGN propagation conditions. We favor defining measurement accuracy requirements for RTT-based PDCH in AWGN but the measurement period requirement should be more inclusive.
Finally, we do not see a strong motivation to define requirements for single-sample PDC measurements.
Proposal 1: Rel-17 UE Rx-Tx measurement requirements for RTT-based PDC, using either PRS or TRS as the DL reference signal, are based on 4 samples.
Collisions with measurement gaps or PPW
The impact of collisions between PDC RS resources and measurement gaps was discussed in RAN4#103-e, with the following options being captured in the WF [1].
Issue 1-4: Is there a need to introduce scaling factor Kgap when the PDC resources occasions collide with MG?
Agreement in GTW May 18th: further discuss below options:
· Option 1: Introduce scaling factor Kgap when the PDC resources occasions collide with legacy MG only
· Option 3: No requirements defined for when PDC resources collide with gaps
· Clarification on the requirements applicable conditions need to included into specification for this option 

Measurement period requirements for L1-RSRP, RLM and BFD measurements include a scaling factor (P) that accounts for collisions with measurement gaps, including concurrent measurement gaps in Rel-17. In our view, a similar scaling factor can be added for RTT-based PDC measurements.
Proposal 2: Introduce a scaling factor Kgap, like the scaling factor P for L1-RSRP, RLM and BFD measurements, to account for collisions between PDC RS resources and measurement gaps, including concurrent measurement gaps.
For collisions between PDC RS resources and PRS processing windows (PPW), the measurement period for PDC can be extended (by an unspecified amount) when some of the PDC RS resources experience collisions. If all the PDC RS resources collide with PPW, no requirements would apply.
Proposal 3a: For UEs configured to perform PRS measurements with Type 1A/1B PPW, the measurement period for PDC can be longer if some of the PDC RS resources collide with PPW instances where PRS has higher priority than CSI-RS (PRS for PDC is considered to have the same priority as CSI-RS). No measurement period for PDC is defined in that case.
Proposal 3b: For UEs configured to perform PRS measurements with Type 1A/1B PPW, no measurement requirements for PDC apply if the PDC RS resources always collide with PPW instances where PRS has higher priority than CSI-RS (PRS for PDC is considered to have the same priority as CSI-RS).
Proposal 4a: For UEs configured to perform PRS measurements with Type 2 PPW, the measurement period for PDC can be longer if some of the PDC RS resources collide with PRS symbols where PRS has higher priority than CSI-RS (PRS for PDC is considered to have the same priority as CSI-RS). No measurement period for PDC is defined in that case.
Proposal 4b: For UEs configured to perform PRS measurements with Type 2 PPW, no measurement requirements for PDC apply if the PDC RS resources always collide with PRS symbols where PRS has higher priority than CSI-RS (PRS for PDC is considered to have the same priority as CSI-RS).
Measurement requirements with DRX
RAN4 has also discussed whether to have a differentiated measurement requirement when DRX is configured. The following options are being considered [1].
Issue 1-8: Is there a need to define DRX requirements for PDC measurement?
Way forward/Agreement: further discuss
· Option 1: Yes, define DRX requirements for PDC such that UE is assumed to take one sample per DRX cycle.
· Option 2: Other
Agreement in GTW may 18th: FFS whether define DRX requirements for PDC measurement 

We support defining a different requirement for PDC measurement period when DRX is configured. Configuration of SRS and PRS/TRS for PDC is done by serving gNB, with knowledge of UE DRX configuration. In addition, the UE is not expected to transmit periodic or semi-persistent SRS outside of the DRX active period.
Proposal 5: Define PDC requirements so that one sample per DRX cycle is assumed when DRX is configured.
· For the measurement period requirement with PRS,
· Define , where  is the DRX cycle length
· FFS: How to define  when DRX is configured
· For the measurement period requirement with TRS,
· Define , where  is the DRX cycle length
 


Conclusions
Proposal 1: Rel-17 UE Rx-Tx measurement requirements for RTT-based PDC, using either PRS or TRS as the DL reference signal, are based on 4 samples.
Proposal 2: Introduce a scaling factor Kgap, like the scaling factor P for L1-RSRP, RLM and BFD measurements, to account for collisions between PDC RS resources and measurement gaps, including concurrent measurement gaps.
Proposal 3a: For UEs configured to perform PRS measurements with Type 1A/1B PPW, the measurement period for PDC can be longer if some of the PDC RS resources collide with PPW instances where PRS has higher priority than CSI-RS (PRS for PDC is considered to have the same priority as CSI-RS). No measurement period for PDC is defined in that case.
Proposal 3b: For UEs configured to perform PRS measurements with Type 1A/1B PPW, no measurement requirements for PDC apply if the PDC RS resources always collide with PPW instances where PRS has higher priority than CSI-RS (PRS for PDC is considered to have the same priority as CSI-RS).
Proposal 4a: For UEs configured to perform PRS measurements with Type 2 PPW, the measurement period for PDC can be longer if some of the PDC RS resources collide with PRS symbols where PRS has higher priority than CSI-RS (PRS for PDC is considered to have the same priority as CSI-RS). No measurement period for PDC is defined in that case.
Proposal 4b: For UEs configured to perform PRS measurements with Type 2 PPW, no measurement requirements for PDC apply if the PDC RS resources always collide with PRS symbols where PRS has higher priority than CSI-RS (PRS for PDC is considered to have the same priority as CSI-RS).
Proposal 5: Define PDC requirements so that one sample per DRX cycle is assumed when DRX is configured.
· For the measurement period requirement with PRS,
· Define , where  is the DRX cycle length
· FFS: How to define  when DRX is configured
· For the measurement period requirement with TRS,
· Define , where  is the DRX cycle length
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