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Introduction
RAN4 continued discussing core maintenance issues for NR IIOT URLLC propagation delay compensation (PDC) enhancements in RAN4#104-bis-e meeting. The latest agreements and open issues were captured in a WF [1]. In this paper, we discuss remaining issues under the following topics:
· Collisions with measurement gaps
· Measurement requirements with DRX
Collisions with measurement gaps
The impact of collisions between PDC RS resources and measurement gaps was further discussed in RAN4#104-bis-e. The agreed way forward is reproduced below [1].
Issue 1-2: how to account for overlap between PDC RS and Measurement Gaps
Way forward: 
· Further discuss how to account for overlap between PDC RS and Measurement Gaps:
· Option 1: Introduce a scaling factor Kgap, to account for overlap between PDC RS and Measurement gaps.
· Option 2: Allow for additional delay if there is any overlap between PDC RSs and Measurement gaps

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 1: Introduce a scaling factor, 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.
Measurement requirements with DRX
RAN4 also discussed how to define measurement requirement when DRX is configured. The following agreements and way forward were captured in [1].
Issue 1-3: How to develop requirements when DRX is in use
Agreement:
RAN4 will develop PDC measurement delay requirements for UE Rx-Tx time difference based on the assumption that UE perform 1 sample per DRX cycle.
Agreement: 
PDC accuracy requirements for UE Rx-Tx time difference apply without DRX as well as for any DRX configuration specified in TS 38.331.
Way forward:
FFS on whether max or LCM on (T_RS, T_DRx) should be used to reflect the above agreement in the requirement 


First, we note that the first agreement above may be clarified by saying “at most 1 sample per DRX cycle.” Strictly speaking, if the RS periodicity were larger than the DRX cycle length then it would not be possible for the UE collect one sample on every DRX cycle. We expect this point to be reflected in the measurement period formula, so the clarification is mainly for the benefit of the discussion in RAN4.
In RAN4#104-bis-e, a CR was approved containing partially-defined measurement period requirements for PDC [2].



One pending issue is the choice of the function  in the above formulas. It is understood that when DRX is not configured, . The main question is the choice of  when DRX is configured.
Two choices have been proposed during the discussion:  and . Both options yield the same result if  is a multiple of  or vice-versa. However, it cannot be guaranteed that the network will configure  and  so that one is a multiple of the other. For example, if  and then . This is problematic for two reasons: 1) the allowed delay between samples is not a multiple of the RS periodicity, and 2) it would force the UE to collect RS samples at arbitrary points during the DRX cycle.
The network should configure the PDC RSs so that the UE can measure PRS/TRS and transmit PRS during the DRX active period. In particular, the UE is not expected to transmit periodic or semi-persistent SRS outside of the DRX active period. Without SRS transmission RTT-based PDC is not possible. Configuration of SRS and PRS/TRS for PDC is done by serving gNB, with knowledge of UE DRX configuration so it should not be a problem to coordinate the PDC and DRX configurations. 
Using  in the definition of the measurement period requirement avoid the issues above.
Proposal 2: In the PDC measurement period formulas set  as follows:
·  when DRX is not configured,
·   when DRX is configured.


Conclusions
Proposal 1: Introduce a scaling factor, 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 2: In the PDC measurement period formulas set  as follows:
·  when DRX is not configured,
·  when DRX is configured.
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