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Introduction
In regard of endorsed TS 38.214 [1] and 38.331 [2], this contribution proposes to update support of PRB bundling.
Discussion
Based on TS 38.214 [1] and 38.331 [2], we observed following issues for PRB bundling: 
· For PDSCH scheduled by DCI format 1_0 scrambled by C-RNTI or CS-RNTI, duplicated statements are provided with different condition (with higher layer parameter ‘static’ and without condition). 
· Different high layer parameter in TS 38.214 [1] and 38.331
· ‘static’ and ‘dynamic’ / ‘staticBundling’ and ‘dynamicBundling’
· Omitted higher layer parameter 2 PRB for ‘staticBundling’.
· Support of same precoding for DL slot aggregation.
· This is agreed in RAN1#88 as shown below: 
	· Support DMRS bundling in time domain
· At least time domain bundling with slot aggregation of DL-only slots is supported
· DMRS pattern within the first slot is not impacted by the time domain DMRS bundling
· FFS: Consider further overhead reduction of DMRS in case of bundling in time domain.


Based on the above observations, we propose text proposals on TS 38.214 [1] and 38.331 [2] as provided in Section 3.
Text proposals
TS 38.214
[bookmark: _Toc510988169]5.1.2.3	Physical resource block (PRB) bundling


A UE may assume that precoding granularity is  consecutive resource blocks in the frequency domain.  can be equal to one of the values among {2, 4, wideband}.


If  is determined as one of the values among {2, 4}, Precoding Resource Block Group (PRGs) partition the bandwidth part i with [image: ] consecutive PRBs. Actual number of consecutive PRBs in each PRG could be one to or more. When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that  is equal to 2 PRBs.

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






When  is determined as one of the values among {2, 4}, the first PRG size is given by and the last PRG size given by  if , and the last PRG size is if .
The UE may assume the same precoding is applied for any downlink contiguous allocation of PRBs in a PRG partitioned above.
For PDSCH carrying SIB1 scheduled by PDCCH with CRC scrambled by SI-RNTI, PRG is partitioned from the lowest numbered resource block of the CORESET signalled in PBCH.

When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, [image: ]for each carrier bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType given by PDSCH-Config. When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that [image: ] is equal to 2 PRBs. In case UE is scheduled by DCI 1_0, the higher layer parameter prb-BundlingType is set to 'static', and when receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI, the value of  is fixed as 2 PRBs.

[bookmark: _Hlk508535469]If a UE is scheduled a PDSCH with DCI format 1_0 scrambled with C-RNTI and CS-RNTI, then the UE shall assume that  is equal to 2 PRBs.



If the higher layer parameter prb-BundlingType is set to 'dynamicBundling', the higher layer parameters bundleSizeSet1 and bundleSizeSet2 configure two sets of  values, the first set includes one or two  values among {2, 4, wideband}, and the second set includes one  value. The UE is not expected to be configured with (2, 4) in the first set.
If the PRB bundling size indicator signalled in DCI format 1_1 as defined in Subclause 7.3.1.2.2 of [2, TS 38.212]


-	is set to '0', the UE shall use the  value from the second set of  values when receiving PDSCH scheduled by the same DCI.


-	is set to '1' and one value is configured for the first set of  values, the UE shall use this  value when receiving PDSCH scheduled by the same DCI



-	is set to '1' and two values are configured for the first set of  values as n2-wideband' (corresponding to two  values 2 and wideband) or n4-wideband' (corresponding to two  values 4 and wideband), the UE shall use the value when receiving PDSCH scheduled by the same DCI as follows:



-	If the scheduled PRBs are contiguous and the size of the scheduled PRBs is larger than ,  is the same as the scheduled bandwidth, otherwise  is set to the remaining configured value of 2 or 4, respectively.

If the higher layer parameter prb-BundlingType is set to 'staticBundling', the  value is configured with the single value indicated by the higher layer parameter bundleSize. 

When a UE is configured with RBG = 2 for bandwidth part i according to Section 5.1.2.2.1, or when a UE is configured with interleaving unit of 2 for VRB to PRB mapping provided by the higher layer parameter vrb-ToPRB-Interleaver given by PDSCH-Config for bandwidth part i, the UE is not expected to be configured with = 4.
A UE may assume that precoding granularity is aggregationFactorDL consecutive slots in the time domain when the UE is configured with aggregationFactorDL > 1. 
TS 38.331
PDSCH-Config ::= 						SEQUENCE {
	dataScramblingIdentityPDSCH				INTEGER (0..1007)														OPTIONAL,
	dmrs-DownlinkForPDSCH-MappingTypeA		SetupRelease { DMRS-DownlinkConfig }									OPTIONAL,	-- Need M
	dmrs-DownlinkForPDSCH-MappingTypeB		SetupRelease { DMRS-DownlinkConfig } 									OPTIONAL,	-- Need M

	tci-StatesToAddModList					SEQUENCE (SIZE(1..maxNrofTCI-States)) OF TCI-State						OPTIONAL,	-- Need N
	tci-StatesToReleaseList					SEQUENCE (SIZE(1..maxNrofTCI-States)) OF TCI-StateId					OPTIONAL,	-- Need N
	vrb-ToPRB-Interleaver					ENUMERATED {n2, n4}														OPTIONAL, 	-- Need S
	resourceAllocation						ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch},
	pdsch-TimeDomainAllocationList			SetupRelease { PDSCH-TimeDomainResourceAllocationList }					OPTIONAL,	-- Need M
	pdsch-AggregationFactor					ENUMERATED { n2, n4, n8 }												OPTIONAL,	-- Need S
	rateMatchPatternToAddModList			SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern		OPTIONAL, 	-- Need N
	rateMatchPatternToReleaseList			SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId		OPTIONAL, 	-- Need N
	rateMatchPatternGroup1					SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId		OPTIONAL, 	-- Need R
	rateMatchPatternGroup2					SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId		OPTIONAL, 	-- Need R

	rbg-Size								ENUMERATED {config1, config2},
	mcs-Table								ENUMERATED {qam64, qam256},
	maxNrofCodeWordsScheduledByDCI			ENUMERATED {n1, n2}														OPTIONAL, 	-- Need R

	prb-BundlingType						CHOICE {
		staticBundling							SEQUENCE {
[bookmark: _Hlk508823680]			bundleSize								ENUMERATED { n2, n4, wideband }										OPTIONAL		-- Need S
		},
		dynamicBundling 						SEQUENCE {
			bundleSizeSet1							ENUMERATED { n4, wideband, n2-wideband, n4-wideband }			OPTIONAL,	-- Need S
			bundleSizeSet2							ENUMERATED { n4, wideband }										OPTIONAL		-- Need S
		}
	},
	zp-CSI-RS-ResourceToAddModList					SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-Resources)) OF ZP-CSI-RS-Resource		  OPTIONAL, -- Need N
	zp-CSI-RS-ResourceToReleaseList					SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-Resources)) OF ZP-CSI-RS-ResourceId		  OPTIONAL, -- Need M
	aperiodic-ZP-CSI-RS-ResourceSetsToAddModList 	SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSet	  OPTIONAL, -- Need N
	aperiodic-ZP-CSI-RS-ResourceSetsToReleaseList	SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSetId OPTIONAL,
																																		-- Need N
	sp-ZP-CSI-RS-ResourceSetsToAddModList	SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSet			  OPTIONAL,	-- Need N
	sp-ZP-CSI-RS-ResourceSetsToReleaseList	SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSetId		  OPTIONAL,	-- Need N
	p-ZP-CSI-RS-ResourceSet					SetupRelease { ZP-CSI-RS-ResourceSet }												  OPTIONAL,	-- Need M
	...
}

-- TAG-PDSCH-CONFIG-STOP
-- ASN1STOP
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