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Introduction
In this contribution, we discuss one remaining issue on PDSCH resource mapping for PDSCH scheduled by DCI format 1_0 in terms of RE level granularity. 
[bookmark: OLE_LINK1]Discussions
2.1 PDSCH resource mapping with RE symbol level granularity
[bookmark: _Hlk22923417]In Rel-16 URLLC, a new higher layer parameter aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 had been introduced to configure aperiodic zero-power CSI-RS resource sets for DCI format 1_2. A general statement on the top of the subclause 5.1.4.2 of TS 38.214 [1], ‘The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList.’, is used to specify a PDSCH rate matching procedure with the aperiodic ZP CSI-RS resource sets for the PDSCH scheduled by DCI format 1_2. 
In the meantime, TS 38.214 only states that the REs corresponding to configured resources in aperiodic-ZP-CSI-RS-ResourceSetsToAddModList are available for PDSCH scheduled by DCI format 1_0 as below highlighted in yellow. However, it cannot be inferred from the current TS 38.214 whether the REs corresponding to configured resources in aperiodic-ZP-CSI-RS-ResourceSetsToAddModListForDCI-Format1-2-r16 are available for the PDSCH scheduled by DCI format 1_0. In addition, even taking the general statement into consideration, it is also not clear that, for a given PDSCH scheduled by DCI format 1_0, whether REs corresponding to configured resources in aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 are available for the PDSCH given the general statement only described the rate matching procedures for PDSCH scheduled by DCI format 1_1 apply to PDSCH scheduled by DCI format 1_2.
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5.1.4.2	PDSCH resource mapping with RE level granularity
The UE may be configured with a DCI field for triggering the aperiodic ZP CSI-RS. A list of ZP-CSI-RS-ResourceSet(s), provided by higher layer parameter aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config, is configured for aperiodic triggering. The maximum number of aperiodic ZP-CSI-RS-ResourceSet(s) configured per BWP is 3. The bit-length of DCI field ZP CSI-RS trigger depends on the number of aperiodic ZP-CSI-RS-ResourceSet(s)configured (up to 2 bits). Each non-zero codepoint of 'ZP CSI-RS' trigger in DCI format 1_1 triggers one aperiodic 'ZP-CSI-RS-ResourceSet' in the list aperiodic-ZP-CSI-RS-ResourceSetsToAddModList by indicating the aperiodic ZP CSI-RS resource set ID. The DCI codepoint '01' triggers the resource set with 'ZP-CSI-RS-ResourceSetId' set to '1', the DCI codepoint '10' triggers the resource set with 'ZP-CSI-RS-ResourceSetId' set to '2', and the DCI codepoint '11' triggers the resource set with 'ZP-CSI-RS-ResourceSetId' set to '3'. Codepoint '00' is reserved for not triggering aperiodic ZP CSI-RS. When receiving PDSCH scheduled by DCI format 1_0 or PDSCHs with SPS activated by DCI format 1_0, the REs corresponding to configured resources in aperiodic-ZP-CSI-RS-ResourceSetsToAddModList are available for PDSCH.



Observation: For a PDSCH scheduled by DCI format 1_0, TS 38.214 describes that the REs corresponding to configured resources in aperiodic-ZP-CSI-RS-ResourceSetsToAddModList are available for the PDSCH, while TS 38.214 does not describe whether REs corresponding to configured resources in aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 are available for the PDSCH.
Simply following the principle of Rel-15 rate matching behavior with aperiodic ZP CSI-RS that the UE does not rate match PDSCH around the overlapped aperiodic ZP CSI-RS resource by a DL DCI other than the one which scheduled this PDSCH, TS 38.214 should also describe that, for a PDSCH scheduled by the DCI format 1_0, the REs corresponding to configured resources in aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 are available for the PDSCH.
Proposal: Adopt the following TP in TS 38.214 to describe that, for PDSCH scheduled by DCI format 1_0 or PDSCHs with SPS activated by DCI format 1_0, the REs corresponding to configured resources in aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 are available for the PDSCH, just as the REs corresponding to configured resources in aperiodicZP-CSI-RS-ResourceSetsToAddModList are available for the PDSCH.
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5.1.4.2	PDSCH resource mapping with RE level granularity
< Unchanged parts are omitted >
The UE may be configured with a DCI field for triggering the aperiodic ZP CSI-RS. A list of ZP-CSI-RS-ResourceSet(s), provided by higher layer parameter aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config, is configured for aperiodic triggering. The maximum number of aperiodic ZP-CSI-RS-ResourceSet(s) configured per BWP is 3. The bit-length of DCI field ZP CSI-RS trigger depends on the number of aperiodic ZP-CSI-RS-ResourceSet(s)configured (up to 2 bits). Each non-zero codepoint of 'ZP CSI-RS' trigger in DCI format 1_1 triggers one aperiodic 'ZP-CSI-RS-ResourceSet' in the list aperiodic-ZP-CSI-RS-ResourceSetsToAddModList by indicating the aperiodic ZP CSI-RS resource set ID. The DCI codepoint '01' triggers the resource set with 'ZP-CSI-RS-ResourceSetId' set to '1', the DCI codepoint '10' triggers the resource set with 'ZP-CSI-RS-ResourceSetId' set to '2', and the DCI codepoint '11' triggers the resource set with 'ZP-CSI-RS-ResourceSetId' set to '3'. Codepoint '00' is reserved for not triggering aperiodic ZP CSI-RS. When receiving PDSCH scheduled by DCI format 1_0 or PDSCHs with SPS activated by DCI format 1_0, the REs corresponding to configured resources in aperiodic-ZP-CSI-RS-ResourceSetsToAddModList or in aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 are available for PDSCH. 
< Unchanged parts are omitted >



Conclusion
In this contribution, we have discussed one remaining issue on PDSCH resource mapping for PDSCH scheduled by DCI format 1_0 and have the following observation and proposal:
Observation: For a PDSCH scheduled by DCI format 1_0, TS 38.214 describes that the REs corresponding to configured resources in aperiodic-ZP-CSI-RS-ResourceSetsToAddModList are available for the PDSCH, while TS 38.214 does not describe whether REs corresponding to configured resources in aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 are available for the PDSCH.
Proposal: Adopt the following TP in TS 38.214 to describe that, for PDSCH scheduled by DCI format 1_0 or PDSCHs with SPS activated by DCI format 1_0, the REs corresponding to configured resources in aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 are available for the PDSCH, just as the REs corresponding to configured resources in aperiodicZP-CSI-RS-ResourceSetsToAddModList are available for the PDSCH.
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5.1.4.2	PDSCH resource mapping with RE level granularity
< Unchanged parts are omitted >
The UE may be configured with a DCI field for triggering the aperiodic ZP CSI-RS. A list of ZP-CSI-RS-ResourceSet(s), provided by higher layer parameter aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config, is configured for aperiodic triggering. The maximum number of aperiodic ZP-CSI-RS-ResourceSet(s) configured per BWP is 3. The bit-length of DCI field ZP CSI-RS trigger depends on the number of aperiodic ZP-CSI-RS-ResourceSet(s)configured (up to 2 bits). Each non-zero codepoint of 'ZP CSI-RS' trigger in DCI format 1_1 triggers one aperiodic 'ZP-CSI-RS-ResourceSet' in the list aperiodic-ZP-CSI-RS-ResourceSetsToAddModList by indicating the aperiodic ZP CSI-RS resource set ID. The DCI codepoint '01' triggers the resource set with 'ZP-CSI-RS-ResourceSetId' set to '1', the DCI codepoint '10' triggers the resource set with 'ZP-CSI-RS-ResourceSetId' set to '2', and the DCI codepoint '11' triggers the resource set with 'ZP-CSI-RS-ResourceSetId' set to '3'. Codepoint '00' is reserved for not triggering aperiodic ZP CSI-RS. When receiving PDSCH scheduled by DCI format 1_0 or PDSCHs with SPS activated by DCI format 1_0, the REs corresponding to configured resources in aperiodic-ZP-CSI-RS-ResourceSetsToAddModList or in aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 are available for PDSCH. 
< Unchanged parts are omitted >
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