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	Reason for change:
	First, the field description for bitmaps and patternType is missing and we propose to add the following description to the fields.
patternType 
PatternType denotes the type of rate match pattern for the UE to match around for PDSCH reception, which can be defined by either bitmaps or controlResourceSet. 
Bitmaps 
Bitmap indicates rate matching pattern by a pair of bitmaps resoruceBlocks and symbolInResoruceBlock to define the rate match pattern within one or two slots and a third bitmap preiodicityAndPattern to define the repetition pattern that it occurs
Second, the field description for controlResoruceSet is not accurate. According to 38.214, 

-
within a BWP, a frequency domain resource of a CORESET with controlResourceSetIdand time domain resource determined by the higher layer parameters monitoringSlotPeriodicityAndOffset and monitoringSymbolsWithinSlot of search-space-sets associated with the CORESET with a controlResourceSetId. This resource not available for PDSCH can be included in one or two groups of resource sets (higher layer parameters rateMatchPatternGroup1 and rateMatchPatternGroup2 ).

Hence, in frequency domain, the resource is determiend by the frequency domain resource of the CORESET with the correspodning CORESET ID. Time domain resource is determined by the parameters of the asscoaited search space of the CORESET.

Thirdly, periodicityAndPattern is defined for each pair of bitmaps of resourceBlocks and symbolsInResourceBlock. Not just indicating the pattern defiend with symbolsInResourceBlock

Next,, accoriding to 38.212, PDCCH use 0/1/2 bits to indicate the group of rate matchning to be applied for the UE.
[image: image1.png]- Rate matching indicator —0, 1, or 2 bits according to higher layer parameter rateMatchPatrern.




Hence, if a rate match pattern is included in either of the two groups, it can be dynamiclly indicated by PDCCH, otherwise it is not dynamic. 
Based on the above observations, the field mode does not seem to be useful because whether or not a rate match pattern is dynamic can be implicitly indicated by whether or not it is included in either of the two groups. 

Finally, in the RAN1 spec, the following has been specified on the cell-specific rate match pattern:
[image: image2.png]- ateMatchPatternToAddModList given by ServingCellConfigCommen configuring wp to 4 RateMatchPattern(s)

which may contain:

- within a serving cell, a pair of reserved resources in numerology i configured by higher layer parameter
subcarrierSpacing given by RateMaichPattern s indicated by an RB level bitmap (higher layer parameter
resourceBlocks) with RB granularity and a symbol level bitmap spanning one or two slots (higher layer
parameters gumbolslnResourceBlock) for which the reserved RBs apply. For cach pair of RB and symbol
level bitmaps, a UE may be configured with a time-domain pattern (higher layer parameter
pericdicitvAndPattern) corresponHing to a unit equal to a duration of the symbol level bitmap, and indicating
whether the pair is present in the unit or not. The periodicitudndPattern can be {1, 2, 4, 5, 8, 10, 20 or 40}
units long, but maximum 40ms. The pair configured as dynamic by higher layer can be included in one or
fwo groups of resource sets (higher layer parameters rateMatchPatternGroup] and
rateMatchPatternGroup2)




In the current release, the cell-specific rate match pattern has no applicability but the main idea of this field is to allow for forward compatibility. However, in the current ASN1, the fields rateMatchpatternGroup1 and Group 2 are not introduced. These two fields need to be added.

	
	

	Summary of change:
	1/ Field decription for bitmaps and patternType is added.
2/ Field decription for controlResourceSet is updated to clarify that it indicates both the frequency-domain and time-domain resources.
3/ Field description for periodicityAndPattern is changed.
4/ The field mode and its field description are revised
5/ Within ServingCellConfigCommmon and ServingCellConfigCommonSIB, the fields rateMatchPatternGroup1 and 2 are added.
5/ Editorial corrections.

Impact analysis

Impacted functionality:

RateMatchPattern
Inter-operability:

1.  If the network is implemented according to the CR and the UE is not, there will be no issue for the UE and there will be no inter-operability problem.
2.  If the UE is implemented according to the CR and the network is not, the re will be no issue for the UE and there is no inter-operability problems

	
	

	Consequences if not approved:
	various aspects of the IE RateMatchPattern will not be correct. 
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================================FIRST CHANGE=================================
–
RateMatchPattern
The IE RateMatchPattern is used to configure one rate matching pattern for PDSCH. Corresponds to L1 IE 'rate-match-PDSCH-resource-set', see 38.214, section FFS_Section.

RateMatchPattern information element

-- ASN1START

-- TAG-RATEMATCHPATTERN-START

RateMatchPattern ::= 



SEQUENCE {


rateMatchPatternId




RateMatchPatternId,


patternType






CHOICE {



bitmaps







SEQUENCE {




resourceBlocks





BIT STRING (SIZE (275)),




symbolsInResourceBlock



CHOICE {





oneSlot







BIT STRING (SIZE (14)),





twoSlots






BIT STRING (SIZE (28))




},




periodicityAndPattern



CHOICE {





n2








BIT STRING (SIZE (2)), 





n4








BIT STRING (SIZE (4)), 





n5








BIT STRING (SIZE (5)), 





n8








BIT STRING (SIZE (8)), 





n10








BIT STRING (SIZE (10)), 





n20








BIT STRING (SIZE (20)), 





n40








BIT STRING (SIZE (40))




}

























OPTIONAL, 
-- Need S




...



},



controlResourceSet




ControlResourceSetId


},


subcarrierSpacing




SubcarrierSpacing














OPTIONAL,
-- Cond CellLevel


mode







ENUMERATED { dynamic, semiStatic },


...

}

-- TAG-RATEMATCHPATTERN-STOP

-- ASN1STOP

	RateMatchPattern field descriptions

	bitmaps

This structure indicates rate matching pattern by a pair of bitmaps resourceBlocks and symbolsInResourceBlock to define the rate match pattern within one or two slots, and a third bitmap periodicityAndPattern to define the repetition pattern with which the pattern defined by the above bitmap pair occurs.

	controlResourceSet
This ControlResourceSet is used as a PDSCH rate matching pattern, i.e., PDSCH reception rate matches around it. In frequency domain, the resource is determined by the frequency domain resource of the CORESET with the corresponding CORESET ID. Time domain resource is determined by the parameters of the associated search space of the CORESET.

	patternType

patternType denotes the type of rate match pattern for the UE to match around for PDSCH reception, which can be defined by either bitmaps or controlResourceSet. 

	mode
This field does not carry configuration in this release. 

	periodicityAndPattern
A time domain repetition pattern, at which the pattern defined by symbolsInResourceBlock and resourceBlocks recurs. This slot pattern repeats itself continuously. Absence of this field indicates the value n1, i.e., the symbolsInResourceBlock recurs every 14 symbols. Corresponds to L1 parameter 'rate-match-PDSCH-bitmap3' (see 38.214, section 5.1.4.1)

	resourceBlocks
A resource block level bitmap in the frequency domain. A bit in the bitmap set to 1 indicates that the UE shall apply rate matching in the corresponding resource block in accordance with the symbolsInResourceBlock bitmap. If used as cell-level rate matching pattern, the bitmap identifies “common resource blocks (CRB)”. If used as BWP-level rate matching pattern, the bitmap identifies “physical resource blocks” inside the BWP. The first/ leftmost bit corresponds to resource block 0, and so on. Corresponds to L1 parameter 'rate-match-PDSCH-bitmap1' (see 38.214, section 5.1.4.1) 

	subcarrierSpacing
The SubcarrierSpacing for this resource pattern. If the field is absent, the UE applies the SCS of the associcated BWP. The value kHz15 corresponds to µ=0, kHz30 to µ=1, and so on. Only the values 15 or 30 kHz  (<6GHz), 60 or 120 kHz (>6GHz) are applicable. Corresponds to L1 parameter 'resource-pattern-scs' (see 38.214, section 5.1.4.1)

	symbolsInResourceBlock
A symbol level bitmap in time domain. It indicates with a bit set to true that the UE shall rate match around the corresponding symbol.. The first/left-most bit in the bitmap corresponds to the first symbol in the slot, and so on. This pattern recurs (in time domain) with the configured periodicityAndOffset. Corresponds to L1 parameter 'rate-match-PDSCH-bitmap2' (see 38.214, section 5.1.4.1)


	Conditional Presence
	Explanation

	CellLevel
	The field is mandatory present if the RateMatchPattern is defined on cell level. The field is absent when the RateMatchPattern is defined on BWP level. If the RateMatchPattern is defined on BWP level, the UE applies the SCS of the BWP.


================================START OF THE 2ND CHANGE======================

–
ServingCellConfigCommon
The ServingCellConfigCommon IE is used to configure cell specific parameters of a UE’s serving cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). It also provides it for SpCells (MCG and SCG) upon reconfiguration with sync.

ServingCellConfigCommon information element

-- ASN1START

-- TAG-SERVING-CELL-CONFIG-COMMON-START

ServingCellConfigCommon ::=


SEQUENCE {


physCellId






PhysCellId












OPTIONAL, -- Cond HOAndServCellAdd,


downlinkConfigCommon



DownlinkConfigCommon









OPTIONAL, -- Cond HOAndServCellAdd


uplinkConfigCommon




UplinkConfigCommon










OPTIONAL, -- Need M 


supplementaryUplinkConfig




UplinkConfigCommon








OPTIONAL, -- Need M


n-TimingAdvanceOffset



ENUMERATED { n0, n25600, n39936 }







OPTIONAL,-- Need S


ssb-PositionsInBurst



CHOICE {



shortBitmap






BIT STRING (SIZE (4)),



mediumBitmap





BIT STRING (SIZE (8)),



longBitmap






BIT STRING (SIZE (64))


}























OPTIONAL, -- Cond AbsFreqSSB


ssb-periodicityServingCell


ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }

OPTIONAL,
-- Need S


dmrs-TypeA-Position




ENUMERATED {pos2, pos3},


lte-CRS-ToMatchAround



SetupRelease { RateMatchPatternLTE-CRS } 







OPTIONAL,
-- Need M


rateMatchPatternToAddModList

SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern

OPTIONAL, -- Need N


rateMatchPatternToReleaseList

SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId

OPTIONAL, -- Need N


subcarrierSpacing




SubcarrierSpacing













OPTIONAL, -- Cond HOAndServCellAdd


tdd-UL-DL-ConfigurationCommon

TDD-UL-DL-ConfigCommon












OPTIONAL, -- Cond TDD


ss-PBCH-BlockPower




INTEGER (-60..50),


...,

[[


rateMatchPatternGroup1




RateMatchPatternGroup

OPTIONAL, 
-- Need R

rateMatchPatternGroup2




RateMatchPatternGroup

OPTIONAL, 
-- Need R

]]
}

-- TAG-SERVING-CELL-CONFIG-COMMON-STOP 

-- ASN1STOP

	ServingCellConfigCommon field descriptions

	dmrs-TypeA-Position
Position of (first) DL DM-RS (see 38.211, section 7.4.1.1.1)

	initialDownlinkBWP
The initial downlink BWP configuration for a SpCell (PCell of MCG or SCG). The parameters provided herein should match the parameters configured by MIB and SIB1 of the serving cell. 

	longBitmap
bitmap for above 6 GHz

	lte-CRS-ToMatchAround
Parameters to determine an LTE CRS pattern that the UE shall rate match around.

	mediumBitmap
bitmap for 3-6 GHz

	n-TimingAdvanceOffset 

The N_TA-Offset to be applied for random access on this serving cell. If the field is absent, the UE applies  the value defined for the duplex mode and frequency rangeof this serving cell. See 38.133, table 7.1.2-2.

	rateMatchPatternToAddModList
Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the nested bitmaps. Rate match patterns defined here on cell level apply only to PDSCH of the same numerology. Corresponds to L1 parameter 'Resource-set-cekk' (see 38.214, section 5.1.2.2.3)

	rateMatchPatternGroup1
The IDs of a first group of RateMatchPatterns defined in PDSCH-Config -> rateMatchPatternToAddModList (BWP level) or in ServingCellConfig -> rateMatchPatternToAddModList (cell level). Corresponds to L1 parameter 'Resource-set-group-1'. (see 38.214, section 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). Corresponds to L1 parameter 'Resource-set-group-2'. (see 38.214, section 5.1.4.1)

	shortBitmap
bitmap for sub 3 GHz

	ss-PBCH-BlockPower
TX power that the NW used for SSB transmission. The UE uses it to estimate the RA preamble TX power. (see 38.213, section 7.4)

	ssb-periodicityServingCell
The SSB periodicity in msec for the rate matching purpose. If the field is absent, the UE applies the value ms5. (see 38.211, section [7.4.3.1])

	ssb-PositionsInBurst
Indicates the time domain positions of the transmitted SS-blocks in an SS-burst. The first/ leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted. Corresponds to L1 parameter 'SSB-Transmitted' (see 38.213, section 5.1)

	subcarrierSpacing
Subcarrier spacing of SSB. Used only for non-initial access (e.g. SCells, PCell of SCG). Only the values 15 or 30 kHz (<6GHz), 120 or 240 kHz (>6GHz) are applicable.

	supplementaryUplinkConfig

This field is optionally present if uplinkConfigCommon is configured, and absent otherwise.

	tdd-UL-DL-ConfigurationCommon
A cell-specific TDD UL/DL configuration, see 38.213, section 11.1.


	Conditional Presence
	Explanation

	AbsFreqSSB
	The field is absent when absoluteFrequencySSB in frequencyInfoDL is absent, oherwise the field is mandatory present.

	HOAndServCellAdd
	This field is mandatory present for inter-cell handover and upon serving cell (PSCell/SCell) addition. Otherwise, the field is absent, Need M. 

	ServCellAdd
	This field is mandatory present upon serving cell addition (for PSCell and SCell). It is optionally present, Need M otherwise.

	TDD
	The field is optionally present, Need R, for TDD cells; otherwise it is not present.


================================START OF THE 3RD CHANGE======================

–
ServingCellConfigCommonSIB
The ServingCellConfigCommonSIB IE is used to configure cell specific parameters of a UE’s serving cell in SIB1. 

ServingCellConfigCommonSIB information element

-- ASN1START

-- TAG-SERVINGCELLCONFIGCOMMONSIB-START

ServingCellConfigCommonSIB ::=

SEQUENCE {


downlinkConfigCommon




DownlinkConfigCommonSIB,


uplinkConfigCommon




UplinkConfigCommon










OPTIONAL,
-- Need R

supplementaryUplink




UplinkConfigCommon










OPTIONAL,
-- Need R

n-TimingAdvanceOffset



ENUMERATED { n25560, n39936 }







OPTIONAL,
-- Need S

ssb-PositionsInBurst




SEQUENCE {



inOneGroup






BIT STRING (SIZE (8)),


groupPresence





BIT STRING (SIZE (8))



OPTIONAL -- Cond Above6GHzOnly


},


ssb-PeriodicityServingCell


ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160, spare1, spare2},


dmrs-TypeA-Position




ENUMERATED {pos2, pos3},


lte-CRS-ToMatchAround



RateMatchPatternLTE-CRS 



OPTIONAL,
-- Need R

rateMatchPatternList




SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern

OPTIONAL, -- Need N


tdd-UL-DL-ConfigurationCommon

TDD-UL-DL-ConfigCommon



OPTIONAL, -- Cond TDD


ss-PBCH-BlockPower




INTEGER (-60..50),


...,


[[


rateMatchPatternGroup1




RateMatchPatternGroup

OPTIONAL, 
-- Need R

rateMatchPatternGroup2




RateMatchPatternGroup

OPTIONAL, 
-- Need R

]]
}

-- TAG-SERVINGCELLCONFIGCOMMONSIB-STOP

-- ASN1STOP

	ServingCellConfigCommonSIB field descriptions

	groupPresence
This field is present when the carrier frequency is above 6GHz. The first/leftmost bit corresponds to the SS/PBCH index 0-7, the second bit corresponds to SS/PBCH block 8-15, and so on. Value 0 in the bitmap indicates that the SSBs according to inOneGroup are not present. Value 1 indcates that the SS/PBCH blocks are transmitted in accrodance with inOneGroup.

	inOneGroup
when carrier frequency is smaller than or equal to 3 GHz, only the 4 leftmost bit are vaild; the UE ignores the 4 righmost bit. When the carrier frequency is larger than 3 GHz and smaller than or equal to 6 GHz, all 8 bit are vaild. The first/ leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. For carrier frequencies larger than 6 GHz, all 8 bit are valid; The first/ leftmost bit corresponds to the first SS/PBCH block index in the group (i.e., to SSB index 0, 8, and so one); the second bit corresponds to the second SS/PBCH block index in the group (i.e., to SSB index 1, 9, and so one), and so on.  Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted.

	rateMatchPatternGroup1
The IDs of a first group of RateMatchPatterns defined in PDSCH-Config -> rateMatchPatternToAddModList (BWP level) or in ServingCellConfig -> rateMatchPatternToAddModList (cell level). Corresponds to L1 parameter 'Resource-set-group-1'. (see 38.214, section 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). Corresponds to L1 parameter 'Resource-set-group-2'. (see 38.214, section 5.1.4.1)

	ssb-PositionsInBurst
Time domain positions of the transmitted SS-blocks in an SS-burst. Corresponds to L1 parameter 'SSB-Transmitted' (see 38.213, section 4.1)


================================END OF THE CHANGES==========================
