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	Reason for change:
	In section 5.1.4, there is a general description for PDSCH resource mapping
· 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.
[bookmark: _GoBack]However, it is not clear how the “configured or dynamically indicated resources” are determined and when these resources are not available for PDSCH. Hence some more details are provided in section 5.1.4.1 and section 5.1.4.2.
In section 5.1.4.1, there are some detailed description for PDSCH resource mapping for the following cases
1. PDSCH resource mapping with respect to the REs corresponding to the configured resources that are include in the higher layer configured parameter rateMatchPatternGroup1 or rateMatchPatternGroup2 for
· PDSCH scheduled by DCI format 1_1
· PDSCH scheduled by DCI format 1_0
· PDSCHs with SPS activated by DCI format 1_0
2. PDSCH resource mapping with respect to the REs corresponding to the configured resources that are not include in the higher layer configured parameter rateMatchPatternGroup1 or rateMatchPatternGroup2 for
· PDSCH scheduled by DCI format 1_1
Hence, some clarification are needed for the following cases
1. PDSCH resource mapping with respect to the REs corresponding to the configured resources that are include in the higher layer configured parameter rateMatchPatternGroup1 or rateMatchPatternGroup2 for
· PDSCHs with SPS activated by DCI format 1_1
2. PDSCH resource mapping with respect to the REs corresponding to the configured resources that are not include in the higher layer configured parameter rateMatchPatternGroup1 or rateMatchPatternGroup2 for
· PDSCH scheduled by DCI format 1_0
· PDSCHs with SPS activated by DCI format 1_0
· PDSCHs with SPS activated by DCI format 1_0

In addition, 
· The spec uses the terminology “RB and symbol level resource sets”. However, this is not accurate and would have a risk of misinterpretation, since “the resource sets configured by rateMatchPattern(s)” is formed by the set(s) of three bit-maps, including periodicityAndPattern. It should be clarified that the resource sets are the unions of resource sets configured by rateMatchPattern(s).
· For a given PDSCH, the rate match indicator field value should be applicable only to the scheduled PDSCH. For example, suppose there are two PDSCHs in one slot scheduled by two different DCI format 1_1, and they overlap with part of the union of REs configured by rateMatchPattern(s) in the slot that belong to a rateMatchPatternGroup1. Then, for each PDSCH, whether to perform rate-match based on the resource sets in rateMatchPatternGroup1 depends on the own scheduling DCI. This should be clear in the spec.
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	Summary of change:
	1. Clarify that the configured RB-symbol level resource-sets that are not included in either rateMatchPatternGroup1 or rateMatchPatternGroup2 are not available for PDSCH scheduled by DCI format 1_0, PDSCHs with SPS activated by DCI format 1_0, or PDSCHs with SPS activated by DCI format 1_1.
2. Clarify that the configured RB-symbol level resource-sets that are in either rateMatchPatternGroup1 or rateMatchPatternGroup2 are not available for the PDSCHs with SPS activated by DCI format 1_1 if a corresponding bit of the rate matching indicator field in DCI format 1_1 scheduling the PDSCH is equal to 1.
3. Clarify that the rate-matching is perfomed according to the rateMatchPattern(s), with each including three bit-maps (including periodictyAndPattern). 
4. Clarify that for a given PDSCH, the rate match indicator field value is valid only for the scheduled PDSCH

	
	

	Consequences if not approved:
	There may be different understanding between UE and gNB on PDSCH resource mapping, resulting in PDSCH decoding failure.
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	Other comments:
	Isolated impact analysis:
This CR has isolated impact. This CR impacts the rate matching of the configured RB-level resources for PDSCH. If the UE is implemented in accordance to this CR and the gNB is not, or the gNB is implemented in accordance to this CR and the UE is not, there will be different understanding between UE and gNB on PDSCH resource mapping and PDSCH detection failure occurs.  It is expected both the gNB and UE have been implemented in accordance to the CR due to agreement in RAN1#96bis.
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[bookmark: _Toc27299882][bookmark: _Toc20317984][bookmark: _Toc11352094]5.1.4.1	PDSCH resource mapping with RB symbol level granularity
A UE may be configured with any of the following higher layer parameters indicating REs declared as not available for PDSCH:
-	rateMatchPatternToAddModList given by PDSCH-Config, by ServingCellConfig or by ServingCellConfigCommon and configuring up to 4 RateMatchPattern(s) per BWP and up to 4 RateMatchPattern(s) per serving-cell. A RateMatchPattern may contain:
-	within a BWP, when provided by PDSCH-Config or within a serving cell when provided by ServingCellConfig or ServingCellConfigCommon, a pair of reserved resources with numerology provided by higher layer parameter subcarrierSpacing given by RateMatchPattern when configured per serving cell or by numerology of associated BWP when configured per BWP .The pair of reserved resources are respectively indicated by an RB level bitmap (higher layer parameter resourceBlocks given by RateMatchPattern ) with 1RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters symbolsInResourceBlock given by RateMatchPattern ) for which the reserved RBs apply. A bit value equal to 1 in the RB and symbol level bitmaps indicates that the corresponding resource is not available for PDSCH. For each pair of RB and symbol level bitmaps, a UE may be configured with a time-domain pattern (higher layer parameter periodicityAndPattern given by RateMatchPattern ), where each bit of periodicityAndPattern corresponds to a unit equal to a duration of the symbol level bitmap, and a bit value equal to 1 indicates that the pair is present in the unit. The periodicityAndPattern can be {1, 2, 4, 5, 8, 10, 20 or 40} units long, but maximum of 40ms. The first symbol of periodicityAndPattern every 40ms/P periods is a first symbol in frame  mod 4 = 0, where P is the duration of periodicityAndPattern in units of ms. When periodicityAndPattern is not configured for a pair, for a symbol level bitmap spanning two slots, the bits of the first and second slots correspond respectively to even and odd slots of a radio frame, and for a symbol level bitmap spanning one slot, the bits of the slot correspond to every slot of a radio frame. The pair can be included in one or two groups of resource sets (higher layer parameters rateMatchPatternGroup1and rateMatchPatternGroup2). The rateMatchPatternToAddModList given by ServingCellConfig or ServingCellConfigCommon configuration in numerology µ applies only to PDSCH of the same numerology µ.
-	within a BWP, a frequency domain resource of a CORESET configured by ControlResourceSet with controlResourceSetId or ControlResourceSetZero and time domain resource determined by the higher layer parameters monitoringSlotPeriodicityAndOffset, duration and monitoringSymbolsWithinSlot of all search-space-sets configured by SearchSpace and time domain resource of search-space-set zero configured by searchSpaceZero associated with the CORESET as well as CORESET duration configured by ControlResourceSet with controlResourceSetId or ControlResourceSetZero. This resource not available for PDSCH can be included in one or two groups of resource sets (higher layer parameters rateMatchPatternGroup1 and rateMatchPatternGroup2).
A configured group rateMatchPatternGroup1 or rateMatchPatternGroup2 contains a list of RB and symbol level resource set indices of of rateMatchPattern(s) forming a union of resource-sets not available for a PDSCH dynamically if a corresponding bit of the Rate matching indicator field of the DCI format 1_1 scheduling the PDSCH is equal to 1. The REs corresponding to the union of configured RB-symbol level resource-sets that are not included in either of the two groups are not available for PDSCH scheduled by DCI format 1_0, PDSCH scheduled by DCI format 1_1 or PDSCHs with SPS. When receiving PDSCH scheduled by a DCI format 1_0 or PDSCHs with SPS activated by a DCI format 1_0, the REs corresponding to configured resources in rateMatchPatternGroup1 or rateMatchPatternGroup2 are not available for the scheduled PDSCH or PDSCHs with SPS. When receiving PDSCH with SPS activated by a DCI format 1_1, the REs corresponding to configured resources in rateMatchPatternGroup1 or rateMatchPatternGroup2 are not available for the PDSCHs with SPS if a corresponding bit of the rate matching indicator field in the DCI format 1_1 activating the PDSCH with SPS is equal to 1. 
[bookmark: _Hlk512443080]For a bitmap pair included in one or two groups of resource sets, the dynamic indication of availability for PDSCH applies to a set of slot(s) where the rateMatchPatternToAddModList is present among the slots of scheduled PDSCH.
[bookmark: _Hlk508024697][bookmark: _Hlk508033505]If a UE monitors PDCCH candidates of aggregation levels 8 and 16 with the same starting CCE index in non-interleaved CORESET spanning one OFDM symbol and if a detected PDCCH scheduling the PDSCH has aggregation level 8, the resources corresponding to the aggregation level 16 PDCCH candidate are not available for the PDSCH.
If a PDSCH scheduled by a PDCCH would overlap with resources in the CORESET containing the PDCCH, the resources corresponding to a union of the detected PDCCH that scheduled the PDSCH and associated PDCCH DM-RS are not available for the PDSCH. When precoderGranularity configured in a CORESET where the PDCCH was detected is equal to allContiguousRBs, the associated PDCCH DM-RS are DM-RS in all REGs of the CORESET. Otherwise, the associated DM-RS are the DM-RS in REGs of the PDCCH.
< Unchanged parts are omitted >
