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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In Rel-15 NR, resources are considered “not available” for PDSCH if they are “reserved resources” (5.1.4.1 or 5.1.4.2 of 38.214) or are the PRBs/OFDM symbols where SS/PBCH blocks are 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. This overlapping case could be avoided in one of two ways, where the concluded common understanding in Rel-15 is a first way: the DMRS are simply transmitted according to whatever is in the signaled resource assignment field, and the gNB shall avoid a resource assignment field that would cause a collision. The second way takes advantage of the fact that both the gNB and the UE are aware of the not available resources, and has gNB transmission and UE reception only on the available resources of the resource assignment field. The second way was not agreed after discussion in RAN1#97bis for rel-15, but was suggested on the floor as a possible TEI to be considered for rel-16.

Discussion
The advantages of having an actual PDSCH transmission jointly consider both the known reserved resources and the signaled resource assignment are:
(1) Fewer gNB scheduling restrictions
(2) More efficient rate-matching around reserved resources and SS/PBCH blocks
(3) Better forward/backward compatibility, including coexistence with LTE (and LTE MTC)
Examples of the inefficiency of how this is handled in Rel-15 were shown in R1-1907489 in Fig 2 and 3 (copied below). For resource allocation type 1, the resource allocation cannot span over the SSB and also occupy the white unused resources below the SSB, and for resource allocation type 0 there are white unused resources in RBGs partially covered by the SSB, e.g. 14 of 16 PRBs in each RBG for bigger BWPs. 

[image: ][image: ]
Inefficiency of Rel-15 operation with resource allocation type 1 (left) and type 0 (right) (from R1-1907489)

The proposal is not intended to impact cases where the UE assumes contiguous PRBs (i.e., “wideband” in section 5.1.2.3 of 38.214):

If  is determined as "wideband", the UE is not expected to be scheduled with non-contiguous PRBs and the UE may assume that the same precoding is applied to the allocated resource.


[bookmark: _Ref129681832]Proposal
A text proposal for 38.214 is provided below.
<begin text proposal>
[bookmark: _Toc11352093]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 SIB1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCHs 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 expects PDSCH only on the available resources of the PDSCH resource assignment.
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.
[bookmark: _GoBack]<end text proposal>

Conclusions
Consider this as a TEI for rel-16.
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