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	Reason for change:
	In the field description of vrb-ToPRB-Interleaver, it says ‘When the field is absent, the UE performs non-interleaved VRB-to-PRB mapping’, but the description is incorrect for PDSCH transmissions scheduled with DCI format 1_0 in common search space.
------------------
vrb-ToPRB-Interleaver
Interleaving unit configurable between 2 and 4 PRBs (see TS 38.211 [16], clause 7.3.1.6). When the field is absent, the UE performs non-interleaved VRB-to-PRB mapping.
------------------

In spec 38211 clause 7.3.1.6, the following highlighted descriptions state that for PDSCH transmissions scheduled with DCI format 1_0 in common search space the bundle size is 2, not using the parameter vrb-ToPRB-Interleaver. 

---------------------
For interleaved VRB-to-PRB mapping, the mapping process is defined by:

-
Resource block bundles are defined as

-
for PDSCH transmissions scheduled with DCI format 1_0 with the CRC scrambled by SI-RNTI in Type0-PDCCH common search space in CORESET 0, the set of [image: image1.png]oD ini



 resource blocks in CORESET 0 are divided into [image: image2.png]


 resource-block bundles in increasing order of the resource-block number and bundle number where [image: image3.png]


 is the bundle size and [image: image4.png]oD ini



 is the size of CORESET 0.
-
resource block bundle [image: image5.png]Niundle —1
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 resource blocks otherwise,

-
all other resource block bundles consists of [image: image9.png]


 resource blocks.

-
for PDSCH transmissions scheduled with DCI format 1_0 in any common search space in bandwidth part [image: image10.png]


 with starting position [image: image11.png]Niws,



, other than Type0-PDCCH common search space in CORESET 0, the set of [image: image12.png]oD ini



 virtual resource blocks [image: image13.png]e 1]
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 is the size of CORESET 0 if CORESET 0 is configured for the cell and the size of initial downlink bandwidth part if CORESET 0 is not configured for the cell, are divided into [image: image15.png]Npmde



 virtual resource-block bundles in increasing order of the virtual resource-block number and virtual bundle number and the set of [image: image16.png]oD ini
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 physical resource-block bundles in increasing order of the physical resource-block number and physical bundle number, where [image: image19.png]) mod) /L]



, [image: image20.png]


 is the bundle size, and [image: image21.png]NCORESET



 is the lowest-numbered physical resource block in the control resource set where the corresponding DCI was received.

-
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 resource blocks otherwise,

-
all other resource block bundles consists of [image: image27.png]


 resource blocks.

-
for all other PDSCH transmissions, the set of [image: image28.png]N3z
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 resource blocks in bandwidth part 
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 with starting position [image: image30.png]
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 resource-block bundles in increasing order of the resource-block number and bundle number where 
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 is the bundle size for bandwidth part 
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 provided by the higher-layer parameter vrb-ToPRB-Interleaver and

-
resource block bundle 0 consists of [image: image34.wmf](
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That is for PDSCH transmissions scheduled with DCI1_0 in common search space, the UE performs interleaved or non-interleaved VRB-to-PRB mapping not depending on whether the parameter vrb-ToPRB-Interleaver is configured or not. Actually for this case, the network decides to perform interleaved or non-interleaved VRB-to-PRB mapping by the field ‘VRB-to-PRB mapping’ of DCI1_0, regardless of whether the parameter vrb-ToPRB-Interleaver is configured.
So we suggest to add the field description of vrb-ToPRB-Interleaver as below:

vrb-ToPRB-Interleaver
Interleaving unit configurable between 2 and 4 PRBs (see TS 38.211 [16], clause 7.3.1.6). When the field is absent, the UE performs non-interleaved VRB-to-PRB mapping. The field only applies to DCI format 1_1 and DCI format 1_0 in UE specific search space (see TS 38.211 [16], clause 7.3.1.6). 


	
	

	Summary of change:
	Add the following field description of vrb-ToPRB-Interleaver:

Interleaving unit configurable between 2 and 4 PRBs (see TS 38.211 [16], clause 7.3.1.6). When the field is absent, the UE performs non-interleaved VRB-to-PRB mapping. The field only applies to DCI format 1_1 and DCI format 1_0 in UE specific search space (see TS 38.211 [16], clause 7.3.1.6).
Impact analysis

Impacted 5G architecture options: 

SA, MR-DC
Impacted functionality:
VRB-to-PRB mapping 
Inter-operability: 

If the UE is implemented according to this CR while the network is not, there is no inter-operability issue.
If the network is implemented according to this CR while the UE is not, there is no inter-operability issue.

	
	

	Consequences if not approved:
	If not approved, it is no clear whether the network can perform interleaved VRB-to-PRB mapping for PDSCH transmissions scheduled with DCI1_0 in common search space when the parameter vrb-ToPRB-Interleaver is not configured.
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START OF CHANGE
/* omit  */

–
PDSCH-Config
The PDSCH-Config IE is used to configure the UE specific PDSCH parameters.

PDSCH-Config information element

-- ASN1START

-- TAG-PDSCH-CONFIG-START

PDSCH-Config ::=                        SEQUENCE {

    dataScramblingIdentityPDSCH             INTEGER (0..1023)                                                   OPTIONAL,   -- Need S

    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                  RateMatchPatternGroup                                               OPTIONAL,   -- Need R

    rateMatchPatternGroup2                  RateMatchPatternGroup                                               OPTIONAL,   -- Need R

    rbg-Size                                ENUMERATED {config1, config2},

    mcs-Table                               ENUMERATED {qam256, qam64LowSE}                                     OPTIONAL,   -- Need S

    maxNrofCodeWordsScheduledByDCI          ENUMERATED {n1, n2}                                                 OPTIONAL,   -- Need R

    prb-BundlingType                        CHOICE {

        staticBundling                          SEQUENCE {

            bundleSize                              ENUMERATED { 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 N

    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

    ...

}

RateMatchPatternGroup ::=               SEQUENCE (SIZE (1..maxNrofRateMatchPatternsPerGroup)) OF CHOICE {

    cellLevel                               RateMatchPatternId,

    bwpLevel                                RateMatchPatternId

}

-- TAG-PDSCH-CONFIG-STOP

-- ASN1STOP

	PDSCH-Config field descriptions

	aperiodic-ZP-CSI-RS-ResourceSetsToAddModList
AddMod/Release lists for configuring aperiodically triggered zero-power CSI-RS resource sets. Each set contains a ZP-CSI-RS-ResourceSetId and the IDs of one or more ZP-CSI-RS-Resources (the actual resources are defined in the zp-CSI-RS-ResourceToAddModList). The network configures the UE with at most 3 aperiodic ZP-CSI-RS-ResourceSets and it uses only the ZP-CSI-RS-ResourceSetId 1 to 3. The network triggers a set by indicating its ZP-CSI-RS-ResourceSetId in the DCI payload. The DCI codepoint '01' triggers the resource set with ZP-CSI-RS-ResourceSetId 1, the DCI codepoint '10' triggers the resource set with ZP-CSI-RS-ResourceSetId 2, and the DCI codepoint '11' triggers the resource set with ZP-CSI-RS-ResourceSetId 3 (see TS 38.214 [19], clause 5.1.4.2)

	dataScramblingIdentityPDSCH
Identifier used to initialize data scrambling (c_init) for PDSCH. If the field is absent, the UE applies the physical cell ID. (see TS 38.211 [16], clause 7.3.1.1).

	dmrs-DownlinkForPDSCH-MappingTypeA
DMRS configuration for PDSCH transmissions using PDSCH mapping type A (chosen dynamically via PDSCH-TimeDomainResourceAllocation). Only the fields dmrs-Type, dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B.

	dmrs-DownlinkForPDSCH-MappingTypeB
DMRS configuration for PDSCH transmissions using PDSCH mapping type B (chosen dynamically via PDSCH-TimeDomainResourceAllocation). Only the fields dmrs-Type, dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B.

	maxNrofCodeWordsScheduledByDCI
Maximum number of code words that a single DCI may schedule. This changes the number of MCS/RV/NDI bits in the DCI message from 1 to 2.

	mcs-Table
Indicates which MCS table the UE shall use for PDSCH. (see TS 38.214 [19], clause 5.1.3.1). If the field is absent the UE applies the value 64QAM.

	pdsch-AggregationFactor
Number of repetitions for data (see TS 38.214 [19], clause 5.1.2.1). When the field is absent the UE applies the value 1.

	pdsch-TimeDomainAllocationList
List of time-domain configurations for timing of DL assignment to DL data (see table 5.1.2.1.1-1 in TS 38.214 [19]).

	prb-BundlingType
Indicates the PRB bundle type and bundle size(s) (see TS 38.214 [19], clause 5.1.2.3). If dynamic is chosen, the actual bundleSizeSet1 or bundleSizeSet2 to use is indicated via DCI. Constraints on bundleSize(Set) setting depending on vrb-ToPRB-Interleaver and rbg-Size settings are described in TS 38.214 [19], clause 5.1.2.3. If a bundleSize(Set) value is absent, the UE applies the value n2. 

	p-ZP-CSI-RS-ResourceSet

A set of periodically occurring ZP-CSI-RS-Resources (the actual resources are defined in the zp-CSI-RS-ResourceToAddModList). The network uses the ZP-CSI-RS-ResourceSetId=0 for this set.

	rateMatchPatternGroup1
The IDs of a first group of RateMatchPatterns defined in PDSCH-Config->rateMatchPatternToAddModList (BWP level) or in ServingCellConfig ->rateMatchPatternToAddModList (cell level). These patterns can be activated dynamically by DCI (see TS 38.214 [19], clause 5.1.4.1).

	rateMatchPatternGroup2
The IDs of a second group of RateMatchPatterns defined in PDSCH-Config->rateMatchPatternToAddModList (BWP level) or in ServingCellConfig ->rateMatchPatternToAddModList (cell level). These patterns can be activated dynamically by DCI (see TS 38.214 [19], clause 5.1.4.1).

	rateMatchPatternToAddModList
Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the rate match patterns (see TS 38.214 [19], clause 5.1.4.1).

	rbg-Size
Selection between config 1 and config 2 for RBG size for PDSCH. The UE ignores this field if resourceAllocation is set to resourceAllocationType1 (see TS 38.214 [19], clause 5.1.2.2.1).

	resourceAllocation
Configuration of resource allocation type 0 and resource allocation type 1 for non-fallback DCI (see TS 38.214 [19], clause 5.1.2.2).

	sp-ZP-CSI-RS-ResourceSetsToAddModList
AddMod/Release lists for configuring semi-persistent zero-power CSI-RS resource sets. Each set contains a ZP-CSI-RS-ResourceSetId and the IDs of one or more ZP-CSI-RS-Resources (the actual resources are defined in the zp-CSI-RS-ResourceToAddModList) (see TS 38.214 [19], clause 5.1.4.2).

	tci-StatesToAddModList
A list of Transmission Configuration Indicator (TCI) states indicating a transmission configuration which includes QCL-relationships between the DL RSs in one RS set and the PDSCH DMRS ports (see TS 38.214 [19], clause 5.1.5).

	vrb-ToPRB-Interleaver
Interleaving unit configurable between 2 and 4 PRBs (see TS 38.211 [16], clause 7.3.1.6). When the field is absent, the UE performs non-interleaved VRB-to-PRB mapping. The field only applies to DCI format 1_1 and DCI format 1_0 in UE specific search space (see TS 38.211 [16], clause 7.3.1.6).

	zp-CSI-RS-ResourceToAddModList
A list of Zero-Power (ZP) CSI-RS resources used for PDSCH rate-matching. Each resource in this list may be referred to from only one type of resource set, i.e., aperiodic, semi-persistent or periodic (see TS 38.214 [19]).


/* omit  */
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