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In this paper, the relation between “the resources of PDSCH DM-RS” and “the resources not available for PDSCH” is discussed. 
2. Discussion
In sub-clause 5.1.4 PDSCH resource mapping of TS 38.214, the relation between “the REs for PDSCH DM-RS” and “the REs not available for PDSCH” is stated in the yellow part below.
	5.1.4	PDSCH resource mapping
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, P-RNTI or TC-RNTI, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SystemInformationBlockType1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCH with SPS, the REs corresponding to the configured or dynamically indicated resources in Subclauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. A UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) not available for PDSCH.


Our understanding is “the REs for PDSCH DM-RS” and “the REs not available for PDSCH” cannot overlap. Therefore, the following interpretation is true.
Interpretation 1: According to the PDSCH DM-RS physical resource mapping defined in sub-clause 7.4.1.1.2 of TS 38.211, the PDSCH DM-RS REs cannot overlap with resources not available for PDSCH.
However, the description in the yellow part is ambiguous and may cause another incorrect interpretation as below.
Interpretation 2: According to the PDSCH DM-RS physical resource mapping defined in sub-clause 7.4.1.1.2 of TS 38.211, the PDSCH DM-RS REs may overlap with resources not available for PDSCH. When this happens, those PDSCH DM-RS REs overlapping with the REs not available for PDSCH are punctured at the gNB side. In this case, since the gNB has punctured the PDSCH DM-RS REs, the UE does not need to handle the case where PDSCH DM-RS REs are overlapping with any RE(s) not available for PDSCH. 
The yellow-part description is even more likely to lead to the incorrect interpretation especially because it is placed right after the PDSCH resource mapping at PRBs containing SS/PBCH block transmission. An invalid example about the PDSCH resource mapping is given in Figure 1. According to Interpretation 1, the PDSCH resource mapping in Figure 1 is not valid. 
If Interpretation 2 was true, then the PDSCH resource mapping in Figure 1 would become valid. Since the yellow-part description is placed right after the description about the PDSCH resource mapping at PRBs containing SS/PBCH block transmission, the readers may put them together and think the yellow-part description applies only to the scenario of PDSCH and SS/PBCH block co-located at the same PRBs. This additionally may lead readers to incorrectly think the PDSCH DM-RS is punctured at the SSB resource as shown in Figure 1.
Moreover, “A UE is not expected to handle the case where …” in the yellow-part description is not clear. The phrase “handle the case” is ambiguous.  
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	Figure 1. An invalid example of PDSCH resource mapping at PRBs containing SS/PBCH block. 


Therefore, we propose the following changes to the yellow-part description 
· move the yellow-part description to a new paragraph (since it is a general rule applicable to all scenarios);
· clarify that Interpretation 1 is correct;
· rephrase the description as a UE is not expected to decode a PDSCH when the associated PDSCH DM-RS REs (defined according to sub-clause 7.4.1.1.2 of TS 38.211) are overlapping with REs not available for PDSCH.  
Proposal 1: Make it precise in TS 38.214 that PDSCH DM-RS REs mapped according to sub-clause 7.4.1.1.2 of TS 38.211 cannot overlap with any RE(s) not available for PDSCH. In particular, the PDSCH resource mapping shown in Figure 1 is invalid.
Proposal 2: The following changes are made in TS 38.214.
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----- Start -----
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, P-RNTI or TC-RNTI, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SystemInformationBlockType1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCH with SPS, the REs corresponding to the configured or dynamically indicated resources in Subclauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. A UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) not available for PDSCH.
A UE is not expected to decode a PDSCH when the associated PDSCH DM-RS REs mapped according to sub-clause 7.4.1.1.2 of [4, TS 38.211] are overlapping, even partially, with any RE(s) not available for PDSCH.
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