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Discussion
This document proposes TP on rate matching Subclause 5.1.4 in TS38.214 on the following points.
- Our understanding is lte-CRS-ToMatchAround in ServingCellConfigCommon and ZP-CSI-RS-ResourceSet  in PDSCH-Config are not given in SIB1. Therefore, PDSCH scheduled by SI-RNTI, P-RNTI and RA-RNTI where received by IDLE mode and INACTIVE mode UEs, are not applicable by RE level rate matching. In RRC_CONNECTED, after the reception of dedicated RRC signalling, from the signalling perspective, to apply RE level for these channels are possible but it means the same rate matching is not applied between RRC_CONNECTED and RRC_IDLE/INACTIVE. Therefore, similar to RB-symbol level rate matching, RE level rate matching is only applied to PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCH with SPS. On the other hand, current spec allows the interpretation that RE level granularity is applied to all PDSCH scheduled by PDCCH. This is clarified.

TP on PDSCH resource mapping

[bookmark: _Toc517439458][bookmark: _Hlk500355486]5.1.4.2	PDSCH resource mapping with RE level granularity
To decode PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C--RNTI, CS-RNTI, or PDSCH with SPS according to a decoded PDCCH, a UE may be configured with any of higher layer parameters:
-	lte-CRS-ToMatchAround in ServingCellConfigCommon  configuring common RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell. The configuration contains v-Shift consisting of LTE-CRS-vshift(s), nrofCRS-Ports consisting of LTE-CRS antenna ports 1, 2 or 4 ports, carrierFreqDL representing the LTE carrier centre subcarrier location determined by offset from (reference) point A, carrierBandwidthDL representing the LTE carrier bandwidth, and may also configure mbsfn-SubframeConfigList representing MBSFN subframe configuration.
-	within a BWP, the UE can be configured with one or more ZP CSI-RS resource set configuration(s) (higher layer parameter zp-CSI-RS-ResourceToAddModList in ZP-CSI-RS-ResourceSet), with each ZP-CSI-RS resource set consisting of at most 16 ZP CSI-RS resources (higher layer parameter ZP-CSI-RS-Resource) in numerology of the BWP. The following parameters are configured via higher layer signaling for each ZP CSI-RS resource configuration:
-	zp-CSI-RS-ResourceId in ZP-CSI-RS-Resource  determines ZP CSI-RS resource configuration identity.
-	NrofPorts defines the number of CSI-RS ports, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	CDMType defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-	resourceMapping given by ZP-CSI-RS-Resource defines the OFDM symbol and subcarrier occupancy of the ZP-CSI-RS resource within a slot that are given in Subclause 7.4.1.5 of [4, TS 38.211]. 
-	periodicityAndOffset in ZP-CSI-RS-Resource defines the ZP-CSI-RS periodicity and slot offset for periodic/semi-persistent ZP-CSI-RS. 
-	The ZP-CSI-RS time domain behavior can be configured to periodic, semi-persistent or aperiodic by higher layer parameters within PDSCH-config. All the resources in a ZP CSI-RS resource set are configured with the same time domain behavior ('periodic', 'semi-persistent', 'aperiodic').
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 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-ResourceSetIds = 1, the DCI codepoint '10' triggers the resource set with ZP-CSI-RS-ResourceSetIds = 2, and the DCI codepoint '11' triggers the resource set with ZP-CSI-RS-ResourceSetIds = 3. Codepoint '00' is reserved for not triggering aperiodic ZP CSI-RS. 
When the UE is configured with multi-slot and single-slot PDSCH scheduling, the triggered aperiodic ZP CSI-RS is applied to all the slot(s) of the scheduled PDSCH by the PDCCH containing the trigger.
For a UE configured with a list of ZP-CSI-RS-ResourceSet(s), provided by higher layer parameter sp-ZP-CSI-RS-ResourceSetsToAddModList, is configured 
-	when the HARQ-ACK corresponding to the PDSCH carrying the activation command [10, TS 38.321] for ZP CSI-RS resource(s) transmitted in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on the PDSCH RE mapping corresponding to the activated ZP CSI-RS resource(s) shall be applied starting from slot .
-	when the HARQ-ACK corresponding to the PDSCH carrying the deactivation command [10, TS 38.321] for activated ZP CSI-RS resource(s) in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on cessation of the PDSCH RE mapping corresponding to the de-activated ZP CSI-RS resource(s) shall be applied starting from slot .
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