Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG1 Meeting #97	Tdoc R1-1907111
Reno, USA, May 13th – 17th 2019

Agenda Item:	7.1.3
Source:	Ericsson
Title:	Clarification on PDSCH resource mapping around scheduling PDCCH
Document for:	Discussion, Decision

1	Introduction
[bookmark: _GoBack]In this contribution, we discuss PDSCH resource mapping behaviours around its scheduling PDCCH.
[bookmark: _Ref178064866]2	Discussion
In Section 5.1.4.1 of TS 38.214, the following PDSCH resource mapping behaviors are stated:

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.

Iin Section 5.1.4 of TS 38.214, the following is stated: 

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.

So this could lead to the interpretation that the above PDSCH resource mapping behaviors are only applicable to the PDSCH scheduled by PDCCH whose CRC is scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI.

However, it seems according to RAN1 agreements/conclusion, the applicable RNTIs were not mentioned and thus it seems that the above PDSCH resource mapping behaviors are applicable to all overlapping of PDSCH and its scheduling PDCCH.

Agreements: [RAN1#90]
· At least the following is supported
· When the scheduled PDSCH overlaps with the PDCCH scheduling the PDSCH, the UE shall assume that the scheduled PDSCH is rate-matched around the PDCCH scheduling the PDSCH
· Other forms of resource sharing between PDCCH and PDSCH are not precluded


Conclusion: [RAN1#92]
· There is ambiguity between AL8 and AL16 PDCCH candidates, and it happens only when non-interleaved CORESET which is 1 symbol long and AL8 and AL16 PDCCH candidates have the same starting CCE.
· To address the above ambuiguity:
· When non-interleaved CORESET which is 1 symbol long and AL8 and AL16 PDCCH candidates have the same starting CCE, when the UE successfully decodes a PDCCH with AL8 or AL16 satisfying the ambiguity condition, the UE performs rate-matching for PDSCH by assuming AL 16.
· Note: the actual spec text wording can be refined

Agreements: [RAN1#92bis]
· When UE is to rate-match a PDSCH around PDCCH scheduling the PDSCH, and PDCCH is received in the CORESET configured with WB RS, the UE shall rate-match around 
· The union of REs of the PDCCH scheduling the PDSCH and the WB RS REs for the configured CORESET

As a result, there could be two interpretations of PDSCH resource mapping behaviour around its scheduling PDCCH.
· Interpretation 1: PDSCH resource mapping behaviour around its scheduling PDCCH are applicable to the PDSCH scheduled by PDCCH whose CRC is scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI.
· Interpretation 2: PDSCH resource mapping behaviour around its scheduling PDCCH are applicable to the PDSCH scheduled by PDCCH irrespective of the type of RNTI used to scramble the PDCCH CRC.

It is important to clarify which interpretation is the common understanding in RAN1 so that there is no misalignment among implementions. If the common understanding is Interpretation 2, it is proposed to move the text on the PDSCH resource mapping behaviors from Section 5.1.4.1 up one level to Section 5.1.4, as given by the TP in the Appendix.

Furthermore, Section 5.1.4.1 of TS 38.214 describes “PDSCH resource mapping with RB symbol level granularity.” However, 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, which, in fact, requires rate matching around the wideband DM-RS without PDCCH modulation symbols on the RE level. Leaving this paragraph in Section 5.1.4.1 can cause unclear and different implementation behaviours in the PDSCH rate matching.


[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc7688224]RAN1 to clarify PDSCH resource mapping behaviours around its scheduling PDCCH.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN1 to clarify PDSCH resource mapping behaviours around its scheduling PDCCH.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]TS 38.214, NR; Physical layer procedures for data, V15.5.0.
Appendix
If the common understanding is Interpretation 2, it is proposed to move the text on the PDSCH resource mapping behaviours from Section 5.1.4.1 up one level to Section 5.1.4, as given by this TP.
----------------------- Start of TP --------------------------------
[bookmark: _Toc4508101]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.
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.
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.
[bookmark: _Toc4508102]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 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 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. 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 configured as dynamic by higher layer can be included in one or two groups of resource sets (higher layer parameters rateMatchPatternGroup1and rateMatchPatternGroup2). The rateMatchPatternToAddModList given by 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 forming a union of resource-sets not available for PDSCH dynamically if a corresponding bit of the Rate matching indicator field of 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_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 given by PDSCH-Config and rateMatchPatternToAddModList given by ServingCellConfigCommon is present among the slots of scheduled PDSCH.
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.
----------------------- End of TP --------------------------------
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