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1 Introduction
In the RAN2 #102 meeting [1], following agreements were achieved:
Agreements for NR

1
All access control info will be contained in SIB1. (We need to find a way to ensure the size is constrained)

Working assumption for NR and LTE/5GC

2
Support an encoding option 2b from the mail discussion (AC are explicitly indicated). ASN.1 for this approach will be included in the CR for SA. Further optimisations can still be considered next meeting,
In this paper, we discuss had to further optimize the signalling of access barring configuration so as to reduce the size of the information that needs to be signalled via SIB1 for access control. 
2 Discussion
Per the agreement above the following encoding was adopted as the baseline for access control info in SIB1:


[image: image1]
According to this approach a list is provided (UAC-BarringPerCatList), and each entry of the list contains an AC (AccessCategory) and a pointer to the corresponding access barring parameter set (uac-barringInfoSetIndex). 

The advantage of this approach is that access barring parameters do not need to be associated with each possible value of access category. Hence, UAC-BarringPerCatList only needs to contain as many entries of access categories as the operator wants to configure for the given PLMN. Thus, if the operator defines a few operator defined access categories for example, then only these access categories would have entries in the table.

On the other hand, each entry of the table includes the value of AccessCategory, which is a 6 bit field per the current encoding. This is in addition to the 3 bits needed to encode the uac-barringInfoSetIndex field, bringing the total size of each UAC-BarringPerCat to 9 bits. Clearly the size of UAC-BarringPerCatList can grow very quickly, as the number of configured access categories is increased. As analysed in [2], for the worst case of 64 access categories, the size of UAC-BarringPerCatList would be 6+63*9=573 bits per configured PLMN. Compared to this, if UAC-BarringPerCatList were encoded as per option 2a of the previous e-mail discussion [3], the size of UAC-BarringPerCatList would only be 63*3=189 bits per PLMN [2]. 

It is easy to calculate that option 2a encoding is more efficient that option 2b encoding, if access barring for more than 20 access categories is configured. It is conceivable that with operator defined access categories, and the probable addition of more standardized access categories in future releases, this threshold could be met quite often.
Observation1: Encoding of UAC-BarringPerCat per option 2b (agreed in RAN2 #102) is extremely inefficient if barring parameters for more than a few access categories are configured.

Proposal 1: The method of encoding the list should be configurable, and encoding 2a should be supported as one option.
2.1 Optimizing Access Category Encoding

As we have just illustrated, explicitly encoding each access category in the list (encoding 2b) is efficient only when few access categories are configured. However, the alternative of listing all access categories (encoding 2b) is also inefficient for small to moderate number of access categories, which is expected to be the typical case. The question is then; is there another approach that can retain the best advantages of both 2a and 2b?

In [4] we proposed a third approach which in fact achieves this objective. The main concept of this approach is not to explicitly signal the access category of each entry of UAC-BarringPerCat via a 6 bit field AccessCategory. Rather a bitmap is used to indicate which of the 63 possible access categories have corresponding entries in UAC-BarringPerCatList. 

For example, a bitmap of size 63 bits, could be used for this purpose. If the operator wants to configure access barring information for a particular access category (e.g. AC23), then the 23rd -1 (22nd) bit of the bit map would be set to 1. Each bit set in the bitmap (each configured access category) would have a corresponding entry in UAC-BarringPerCatList. The order of a configured access category in the bitmap indicates the corresponding entry of UAC-BarringPerCatList. 
To illustrate the concept, let’s consider a toy example. Assume 3 bits are set in the bitmap (bits 5, 22, and 35). This means that UAC-BarringPerCatList should also include 3 entries of UAC-BarringPerCat. Setting bit 5 in the bitmap, indicates that barring parameters for AC6 are configure by an entry in UAC-BarringPerCatList, and since bit 5 is the first bit set in the bit map, the corresponding entry of UAC-BarringPerCatList is the first entry in the list. Similarly, the second entry of UAC-BarringPerCatList would indicate the access barring parameter set for AC23 (bit 22 or the bitmap), and the third entry of UAC-BarringPerCatList would indicate the access barring parameter set for AC36 (bit 35 of the bitmap). 
Clearly this encoding can be quite efficient, as we need only one bitmap per configured PLMN. Since a bitmap of 63 bits would occupy the same space as roughly 11 instances of AccessCategory, it is clear that this approach can be more efficient than 2b encoding for a moderate number of access categories. 
Observation2: Except for very small number of access categories, using a bitmap to indicate which access categories have barring parameter sets defined by UAC-BarringPerCatList is more efficient that explicitly encoding the access category within each entry of UAC-BarringPerCat.
The following ASN.1 snippet illustrates the encoding for this approach: 


[image: image2]
Furthermore, it is relatively simple to improve the efficiency of the bitmap encoding approach for small number of access categories by allowing the size of the bitmap to be variable. Say for example an operator only wants to configure access barring parameters for the 7 access categories standardized in Rel. 15. Then rather than using a bitmap of size 63 bits, we could configure a smaller bitmap (say 8 bits). It is clear that this 8 bit bitmap would be much more efficient than the 6+7*6 = 48 bits needed to encode each of these access categories using the 2b encoding approach.
Of course there is some additional overhead needed to configure the size of the access category bitmap. However, this overhead does not add more than 1 additional bit to the largest bitmap option (1 choice bit + 63 bit map in this example).

The following ASN.1 snippet illustrates the encoding with this optimization: 
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Proposal 2: Use a bitmap to indicate which access categories have corresponding barring parameter sets configure by UAC-BarringPerCatList, rather than explicitly signalling the access category in UAC-BarringPerCat.

· Each bit in the bitmap corresponds to an Access Category number. 
· The length of the barring parameter index list is equal to the number of bits set to 1 in the bitmap. 
· If a bit in the bitmap is set to 1, an index to an access barring parameter set is explicitly identified for the corresponding Access Category, 
· Access barring parameter set indices are listed in the order of the bits set to 1 in the bitmap
Proposal 3: The size of the access category bitmap should be configurable within a small set of allowed values (e.g. 8 bits, 16 bits, 32 bits) etc.
2.2 Reduction of broadcast Access Categories

The primary contributor to the size of access barring information is the need to provide access parameters for each of the 63 possible Access Categories (excluding AC0). It is likely that only a small subset of these categories are of interest to the network operator. For example, categories 8 – 31 are reserved and likely will not be defined or used for Rel. 15. Also, categories 32 – 63 are not standardized, and it is likely that an operator may only define a subset of these. Therefore, instead of presenting every Access Category, only the access categories of interest to the network can be broadcasted.
Any Access Category for which a barring parameter set is not explicitly defined could follow a default configuration, (e.g. either be considered as not barred), or be considered as the same configuration with a default barring parameter set (e.g. the common barring parameter set).
In addition, it is not necessary to use a single approach to list these different types of access categories. For example, it seems likely that barring parameters for AC1 – AC7 will typically be defined for any network (even if some of these categories point to the same set of barring parameters). On the other hand, which and how many operator defined access categories will clearly be different in different operator networks. How best to optimize the encoding of access barring parameters for standardized vs. operator defined access categories may be different, and hence it seems reasonable to list each of these types of access categories separately.

In addition, it is not clear if there is need for Rel. 15 to support the encoding of access barring parameters for AC8 – AC31, if no access category in this set will be supported for Rel. 15.

Proposal 4: Use separate IEs to list standardized and operator defined access categories, to enable the optimization of the encoding for each of these lists to be done individually.

The following illustrates how this can be encoded in ASN.1:


[image: image4]
Proposal 5: RAN 2 should discuss whether there is a need to support the encoding of access barring parameters for AC8 – AC31 in Rel. 15.

Figure 1 below illustrates how the size of UAC-BarringAccessCategories varies depending on the number of access catagories for which access barring parameters are configured, for different encoding schemes:
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Figure 1, size of UAC-BarringAccessCategories as a function of number of Access Categories for which barring parameters are configure, and for different ASN.1 encoding schemes
2.3    Common barring parameter set

As discussed above, the size of barring configuration can be significantly reduced by defining a Common Barring Parameter set that applied to many Access Categories. The common set can be seen as a default set applied to an Access Category if the Access Category is not linked to any specific parameter set index (e.g. the specific Access Category is not listed). In this understanding, there’s no need to explicitly indicate Access Category to the common set, since all Access Categories that are not linked to a different parameter set would be considered as linked to the common set. In this way, signalling overhead is further reduced.
Observation3: There is no need to link every Access Category to a set of barring parameter set. Access Categories that are not explicitly linked to parameter set can be considered as linked to a default access barring parameter set (Common Barring Parameter set). 
Proposal 6: One of the configured access barring parameter sets can be designated as the Common Barring Parameter set. This parameter set is used for any Access Category that is not explicitly listed in the configuration. 
One consideration is whether to define a single default set of barring parameters that apply to all PLMNs, or if it is useful for different PLMNs to have different Common Barring Parameter set configurations. It is very possible that an operator may desire to apply different default barring behaviour for different PLMNs. In addition, the identification of one of the barring parameter sets as the Common Barring Parameter set simply requires a pointer to the selected parameter set, which is of size log2(N) (e.g. 3 bits for N = 8). Hence, the overhead of designating a Common Barring Parameter set per PLMN would not be at most (12+1)* log2(N) bits (e.g. 13*3 = 39 bits for N = 8). Therefore, it seems reasonable to define a Common Barring Parameter set for each configured PLMN, and a Common Barring Parameter set for the PLMN-common configuration.   

Proposal 7: For each PLMN configuration defined, and for the PLMN-common configuration, one of the configured access barring parameter sets shall be designated as the Common Barring Parameter set for that PLMN.
3 Conclusion

The paper proposes solutions to optimize the size of information needed to communicate access barring parameters in SIB1. We have the following proposals:

Proposal 1: The method of encoding the list should be configurable, and encoding 2a should be supported as one option.

Proposal 2: Use a bitmap to indicate which access categories have corresponding barring parameter sets configure by UAC-BarringPerCatList, rather than explicitly signalling the access category in UAC-BarringPerCat.

· Each bit in the bitmap corresponds to an Access Category number. 
· The length of the barring parameter index list is equal to the number of bits set to 1 in the bitmap. 
· If a bit in the bitmap is set to 1, an index to an access barring parameter set is explicitly identified for the corresponding Access Category, 
· Access barring parameter set indices are listed in the order of the bits set to 1 in the bitmap
Proposal 3: The size of the access category bitmap should be configurable within a small set of allowed values (e.g. 8 bits, 16 bits, 32 bits) etc.

Proposal 4: Use separate IEs to list standardized and operator defined access categories, to enable the optimization of the encoding for each of these lists to be done individually.

Proposal 5: RAN 2 should discuss whether there is a need to support the encoding of access barring parameters for AC8 – AC31 in Rel. 15.

Proposal 6: One of the configured access barring parameter sets can be designated as the Common Barring Parameter set. This parameter set is used for any Access Category that is not explicitly listed in the configuration. 
Proposal 7: For each PLMN configuration defined, and for the PLMN-common configuration, one of the configured access barring parameter sets shall be designated as the Common Barring Parameter set for that PLMN.

Proposal 8: Capture the text proposal in the annex into appropriate sections of 38.331
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5 Annex: ASN.1 for optimization of barring information signalling of 5G Unified Access Control

6.2.1
General message structure

…

· SIB1

Editor’s Note: Targeted for completion in September 2018. Not used in EN-DC.

SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs and barring information applied to the unified access control.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channels: BCCH
Direction: Network to UE

SIB1 message

-- ASN1START

-- TAG-SIB1-START

SIB1 ::=

SEQUENCE {



















cellSelectionInfo




SEQUENCE {



q-RxLevMin






Q-RxLevMin,



q-RxLevMinSUL





Q-RxLevMin


OPTIONAL, 

-- Need N



q-QualMin






Q-QualMin


OPTIONAL

-- Need N


}



















OPTIONAL,


cellAccessRelatedInfo



CellAccessRelatedInfo,

connectionEstablishmentFailureControl
ConnectionEstablishmentFailureControl

OPTIONAL,

si-SchedulingInfo




SI-SchedulingInfo






OPTIONAL,


servingCellConfigCommon



ServingCellConfigCommonSIB




OPTIONAL,


ims-EmergencySupport




ENUMERATED {true}






OPTIONAL,


eCallOverIMS-Support




ENUMERATED {true}






OPTIONAL, -- Cond Absent


ue-TimersAndConstants



UE-TimersAndConstants





OPTIONAL,


uac-BarringInfo 





SEQUENCE {



uac-BarringForCommon




UAC-BarringPerCatList


OPTIONAL,




uac-BarringPerPLMN-List



UAC-BarringPerPLMN-List


OPTIONAL,




uac-BarringInfoSetList



UAC-BarringInfoSetList


}








OPTIONAL,


lateNonCriticalExtension


OCTET STRING














OPTIONAL,


nonCriticalExtension



SEQUENCE{}















OPTIONAL 
}

UAC-BarringPerPLMN-List ::= 

SEQUENCE (SIZE (1.. maxPLMN)) OF UAC-BarringPerPLMN

UAC-BarringPerPLMN ::=


SEQUENCE {



plmn-IdentityIndex




INTEGER (1..maxPLMN),


uac-CommonBarringParameterSet 

UAC-BarringInfoSet,


uac-BarringAccessCategories


UAC-BarringAccessCategories
}

UAC-BarringAccessCategories::= SEQUENCE {

     uac-BarringAccessCategoriesStandardized

UAC-BarringAccessCategorySelection
OPTIONAL,


     uac-BarringAccessCategoriesOperatorDef

UAC-BarringAccessCategorySelection
OPTIONAL
}                                                         

UAC-BarringAccessCategorySelection ::= SEQUENCE {

   accessCategories             

CHOICE{




uac-BarringPerCatList


SEQUENCE (SIZE(maxAccessCatover2)) OF UAC-BarringPerCat,






variableAccessCategoriesList
SEQUENCE {                                                         





accessCategories16or8
CHOICE{ 
                        accessCategories16                BIT STRING (SIZE(16)),





accessCategories8                  BIT STRING (SIZE(8))




},


   uac-BarringPerCatList



UAC-BarringPerCatList



}


} 

}

UAC-BarringPerCatList ::= SEQUENCE (SIZE (1..maxAccessCatover4)) OF UAC-BarringPerCat
UAC-BarringPerCat ::= INTEGER (1.. maxBarringInfoSet)





UAC-BarringInfoSetList ::= SEQUENCE (SIZE(maxBarringInfoSet)) OF UAC-BarringInfoSet

UAC-BarringInfoSet ::= SEQUENCE {


uac-BarringFactor


ENUMERATED {










p00, p05, p10, p15, p20, p25, p30, p40,










p50, p60, p70, p75, p80, p85, p90, p95},


uac-BarringTime



ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},


uac-BarringForAccessIdentity


BIT STRING (SIZE(7))

}

-- TAG-SIB1-STOP

-- ASN1STOP

5.1 6.4
RRC multiplicity and type constraint values

5.1.1 –
Multiplicity and type constraint definitions

-- ASN1START

-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START

maxBandComb







INTEGER ::=
65536
-- Maximum number of DL band combinations

maxCellBlack






INTEGER ::= ffsValue
 -- Maximum number of NR blacklisted cell ranges in SIB3, SIB4

maxCellInter 






INTEGER ::= ffsValue 
-- Maximum number of inter-Freq cells listed in SIB4

maxCellIntra 






INTEGER ::= ffsValue 
-- Maximum number of intra-Freq cells listed in SIB3

maxCellMeasEUTRA





INTEGER ::= ffsValue 
-- Maximum number of cells in EUTRAN 

maxEARFCN







INTEGER ::= 262143

-- Maximum value of EUTRA carrier frequency

maxEUTRA-CellBlack





INTEGER ::= ffsValue 
-- Maximum number of EUTRA-blacklisted physical cell identity ranges in SIB5

maxEUTRA-FBI






INTEGER ::= 256


-- Highest value extended EUTRA- FBI range

maxEUTRA-NS-Pmax





INTEGER ::= 8


-- Maximum number of NS and P-Max values per band

maxNrofServingCells





INTEGER ::=
32

-- Max number of serving cells (SpCell + SCells) per cell group

maxNrofServingCells-1




INTEGER ::= 31

-- Max number of serving cells (SpCell + SCells) per cell group minus 1

maxNrofAggregatedCellsPerCellGroup

INTEGER ::= 16

maxNrofSCells






INTEGER ::=
31

-- Max number of secondary serving cells per cell group

maxNrofCellMeas






INTEGER ::=
32

-- Maximum number of entries in each of the cell lists in a measurement object

maxNrofSS-BlocksToAverage



INTEGER ::= 16

-- Max number for the (max) number of SS blocks to average to determine cell
















-- measurement

maxNrofCSI-RS-ResourcesToAverage


INTEGER ::= 16

-- Max number for the (max) number of CSI-RS to average to determine cell
















-- measurement

maxNrofDL-Allocations 




INTEGER ::= 16

-- Maximum number of PDSCH time domain resource allocations

maxNrofSR-ConfigPerCellGroup



INTEGER ::= 8

-- Maximum number of SR configurations per cell group

maxLCG-ID







INTEGER ::= 7

-- Maximum value of LCG ID

maxLC-ID







INTEGER ::= 32

-- Maximum value of Logical Channel ID

maxNrofTAGs







INTEGER ::=
4

-- Maximum number of Timing Advance Groups

maxNrofTAGs-1






INTEGER ::=
3

-- Maximum number of Timing Advance Groups minus 1

maxNrofBWPs







INTEGER ::= 4

-- Maximum number of BWPs per serving cell

maxNrofSymbols-1





INTEGER ::= 13

-- Maximum index identifying a symbol within a slot (14 symbols, indexed from 0..13)

maxNrofSlots






INTEGER ::= 320

-- Maximum number of slots in a 10 ms period

maxNrofSlots-1






INTEGER ::= 319

-- Maximum number of slots in a 10 ms period minus 1

maxNrofPhysicalResourceBlocks


INTEGER ::= 275

-- Maximum number of PRBs

maxNrofPhysicalResourceBlocks-1


INTEGER ::= 274

-- Maximum number of PRBs minus 1

maxNrofPhysicalResourceBlocksPlus1

INTEGER ::= 276

-- Maximum number of PRBs plus 1

maxNrofControlResourceSets 



INTEGER ::= 12 

-- Max number of CoReSets configurable on a serving cell

maxNrofControlResourceSets-1


INTEGER ::= 11  
-- Max number of CoReSets configurable on a serving cell minus 1

maxCoReSetDuration





INTEGER ::= 3

-- Max number of OFDM symbols in a control resource set

maxNrofSearchSpaces





INTEGER ::= 40

-- Max number of Search Spaces

maxNrofSearchSpaces-1




INTEGER ::= 39

-- Max number of Search Spaces minus 1

maxSFI-DCI-PayloadSize




INTEGER ::= 128

-- Max number payload of a DCI scrambled with SFI-RNTI

maxSFI-DCI-PayloadSize-1



INTEGER ::= 127

-- Max number payload of a DCI scrambled with SFI-RNTI minus 1

maxINT-DCI-PayloadSize




INTEGER ::= 126

-- Max number payload of a DCI scrambled with INT-RNTI

maxINT-DCI-PayloadSize-1



INTEGER ::= 125

-- Max number payload of a DCI scrambled with INT-RNTI minus 1

maxNrofRateMatchPatterns



INTEGER ::= 4

-- Max number of rate matching patterns that may be configured

maxNrofRateMatchPatterns-1



INTEGER ::= 3

-- Max number of rate matching patterns that may be configured minus 1

maxNrofRateMatchPatternsPerGroup


INTEGER ::= 8

-- Max number of rate matching patterns that may be configured in one group

maxNrofCSI-ReportConfigurations


INTEGER ::= 48 

-- Maximum number of report configurations

maxNrofCSI-ReportConfigurations-1

INTEGER ::= 47

-- Maximum number of report configurations minus 1

maxNrofCSI-ResourceConfigurations

INTEGER ::= 112

-- Maximum number of resource configurations

maxNrofCSI-ResourceConfigurations-1

INTEGER ::= 111

-- Maximum number of resource configurations minus 1

maxNrofAP-CSI-RS-ResourcesPerSet

INTEGER ::= 16

maxNrOfCSI-AperiodicTriggers


INTEGER ::= 128

-- Maximum number of triggers for aperiodic CSI reporting

maxNrofReportConfigPerAperiodicTrigger
INTEGER ::= 16

-- Maximum number of report configurations per trigger state for aperiodic reporting

maxNrofNZP-CSI-RS-Resources



INTEGER ::= 192

-- Maximum number of Non-Zero-Power (NZP) CSI-RS resources

maxNrofNZP-CSI-RS-Resources-1


INTEGER ::= 191

-- Maximum number of Non-Zero-Power (NZP) CSI-RS resources minus 1

maxNrofNZP-CSI-RS-ResourcesPerSet

INTEGER ::= 64

-- Maximum number of NZP CSI-RS resources per resource set

maxNrofNZP-CSI-RS-ResourceSets


INTEGER ::= 64

-- Maximum number of NZP CSI-RS resources per cell

maxNrofNZP-CSI-RS-ResourceSets-1

INTEGER ::= 63

-- Maximum number of NZP CSI-RS resources per cell minus 1

maxNrofNZP-CSI-RS-ResourceSetsPerConfig
INTEGER ::= 16

-- Maximum number of resource sets per resource configuration

maxNrofNZP-CSI-RS-ResourcesPerConfig

INTEGER ::=
128

-- Maximum number of resources per resource configuration

maxNrofZP-CSI-RS-Resources



INTEGER ::= 32

-- Maximum number of Zero-Power (NZP) CSI-RS resources

maxNrofZP-CSI-RS-Resources-1


INTEGER ::= 31

-- Maximum number of Zero-Power (NZP) CSI-RS resources minus 1

maxNrofZP-CSI-RS-ResourceSets-1


INTEGER ::= 15

maxNrofZP-CSI-RS-ResourcesPerSet

INTEGER ::= 16

maxNrofZP-CSI-RS-ResourceSets


INTEGER ::= 16

maxNrofCSI-IM-Resources




INTEGER ::= 32

-- Maximum number of CSI-IM resources. See CSI-IM-ResourceMax in 38.214.

maxNrofCSI-IM-Resources-1



INTEGER ::= 31

-- Maximum number of CSI-IM resources minus 1. See CSI-IM-ResourceMax in 38.214.

maxNrofCSI-IM-ResourcesPerSet


INTEGER ::= 8

-- Maximum number of CSI-IM resources per set. See CSI-IM-ResourcePerSetMax in 38.214

maxNrofCSI-IM-ResourceSets 



INTEGER ::=
64

-- Maximum number of NZP CSI-IM resources per cell

maxNrofCSI-IM-ResourceSets-1


INTEGER ::=
63

-- Maximum number of NZP CSI-IM resources per cell minus 1

maxNrofCSI-IM-ResourceSetsPerConfig 
INTEGER ::= 16

-- Maximum number of CSI IM resource sets per resource configuration

maxNrofCSI-SSB-ResourcePerSet 


INTEGER ::= 64

-- Maximum number of SSB resources in a resource set

maxNrofCSI-SSB-ResourceSets 


INTEGER ::=
64

-- Maximum number of CSI SSB resource sets per cell

maxNrofCSI-SSB-ResourceSets-1 


INTEGER ::=
63

-- Maximum number of CSI SSB resource sets per cell minus 1

maxNrofCSI-SSB-ResourceSetsPerConfig 
INTEGER ::= 1

-- Maximum number of CSI SSB resource sets per resource configuration

maxNrofFailureDetectionResources

INTEGER ::= 10

-- Maximum number of failure detection resources


maxNrofFailureDetectionResources-1

INTEGER ::= 9

-- Maximum number of failure detection resources minus 1

maxNrofObjectId






INTEGER ::= 64

-- Maximum number of measurement objects

maxNrofPageRec






INTEGER ::= ffsValue-- Maximum number of page records

maxNrofPCI-Ranges





INTEGER ::= 8

-- Maximum number of PCI ranges

maxNrofPLMN







INTEGER ::=
12

-- Maximum number of PLMNs reported by UE at establisghment

maxPLMN-Info






INTEGER ::= ffsValue-- Maximum number of PLMN identity info

maxPLMN








INTEGER ::=
12

-- Maximum number of PLMNs

maxNrofCSI-RS-ResourcesRRM



INTEGER ::= 96

-- Maximum number of CSI-RS resources for an RRM measurement object

maxNrofCSI-RS-ResourcesRRM-1


INTEGER ::= 95

-- Maximum number of CSI-RS resources for an RRM measurement object minus 1

maxNrofMeasId






INTEGER ::= 64

-- Maximum number of configured measurements

maxNrofQuantityConfig




INTEGER
::= 2

-- Maximum number of quantity configurations

maxNrofCSI-RS-CellsRRM 




INTEGER ::= 96 

-- Maximum number of FFS

maxNrofSRS-ResourceSets




INTEGER ::= 16

-- Maximum number of SRS resource sets in a BWP.

maxNrofSRS-ResourceSets-1



INTEGER ::= 15

-- Maximum number of SRS resource sets in a BWP minus 1.

maxNrofSRS-Resources




INTEGER ::= 64

-- Maximum number of SRS resources in an SRS resource set.

maxNrofSRS-Resources-1




INTEGER ::= 63

-- Maximum number of SRS resources in an SRS resource set minus 1.

maxNrofSRS-TriggerStates-1 



INTEGER ::= 3

-- Maximum number of SRS trigger states minus 1, i.e., the largest code point.

maxRAT-CapabilityContainers



INTEGER ::= 8

-- Maximum number of interworking RAT containers (incl NR and MRDC)

maxSimultaneousBands




INTEGER ::= 32

-- Maximum number of simultaneously aggregated bands

maxNrofSlotFormatCombinationsPerCell
INTEGER ::= 16

-- Maximum number of

maxNrofSlotFormatCombinationsPerSet

INTEGER ::= 512
-- Maximum number of Slot Format Combinations in a SF-Set.

maxNrofSlotFormatCombinationsPerSet-1
INTEGER ::= 511
-- Maximum number of Slot Format Combinations in a SF-Set minus 1.

maxNrofPUCCH-Resources




INTEGER ::= 128

maxNrofPUCCH-Resources-1



INTEGER ::= 127

maxNrofPUCCH-ResourceSets



INTEGER ::= 4

-- Maximum number of PUCCH Resource Sets

maxNrofPUCCH-ResourceSets-1



INTEGER ::= 3

-- Maximum number of PUCCH Resource Sets minus 1.

maxNrofPUCCH-ResourcesPerSet


INTEGER ::= 32

-- Maximum number of PUCCH Resources per PUCCH-ResourceSet

maxNrofPUCCH-ResourcesPerSet-1


INTEGER ::= 31

-- Maximum number of PUCCH Resources per PUCCH-ResourceSet minus 1.

maxNrofPUCCH-P0-PerSet




INTEGER ::= 8

-- Maximum number of P0-pucch present in a p0-pucch set

maxNrofPUCCH-PathlossReferenceRSs

INTEGER ::= 4

-- Maximum number of RSs used as pathloss reference for PUCCH power control. 

maxNrofPUCCH-PathlossReferenceRSs-1

INTEGER ::= 3

-- Maximum number of RSs used as pathloss reference for PUCCH power control minus 1.

maxNrofP0-PUSCH-AlphaSets



INTEGER ::= 30

-- Maximum number of P0-pusch-alpha-sets (see 38,213, section 7.1)

maxNrofP0-PUSCH-AlphaSets-1



INTEGER ::= 29

-- Maximum number of P0-pusch-alpha-sets minus 1 (see 38,213, section 7.1)

maxNrofPUSCH-PathlossReferenceRSs

INTEGER ::= 4

-- Maximum number of RSs used as pathloss reference for PUSCH power control. 

maxNrofPUSCH-PathlossReferenceRSs-1

INTEGER ::= 3

-- Maximum number of RSs used as pathloss reference for PUSCH power control minus 1.

maxBands 







INTEGER ::= 1024

-- Maximum number of supported bands in UE capability.

maxBandsMRDC






INTEGER
::= 1280

maxBandsEUTRA






INTEGER ::=
256

maxCellReport

 




INTEGER ::= 8

maxDRB

 






INTEGER ::= 29


-- Maximum number of DRBs (that can be added in DRB-ToAddModLIst).

maxFreq

 






INTEGER ::= 8


-- Max number of non-serving frequencies in MeasResultSCG-Failure.

maxNrofCSI-RS
 





INTEGER ::= 64

maxNrofCandidateBeams 




INTEGER ::= 16


-- Max number of PRACH-ResourceDedicatedBFR that in BFR config.

maxNrofPCIsPerSMTC 





INTEGER ::= 64


-- Maximun number of PCIs per SMTC.

maxNrofQFIs 






INTEGER ::= 64

maxNrOfSemiPersistentPUSCH-Triggers

INTEGER ::= 64


-- Maximum number of triggers for semi persistent reporting on PUSCH

maxNrofSR-Resources

 



INTEGER ::= 8


-- Maximum number of SR resources per BWP in a cell.

maxNrofSlotFormatsPerCombination 

INTEGER ::= 256

maxNrofSpatialRelationInfos 


INTEGER ::= 8

maxNrofSRS-ResourcesPerSet 



INTEGER ::= 16

maxNrofIndexesToReport 




INTEGER ::= 32

maxNrofSSBs 






INTEGER ::= 64 


-- Maximum number of SSB resources in a resource set.

maxNrofSSBs-1






INTEGER ::= 63


-- Maximum number of SSB resources in a resource set minus 1.

maxNrofS-NSSAI






INTEGER ::= 8


-- Maximum number of S-NSSAI.

maxNrofTCI-StatesPDCCH 




INTEGER ::= 64

maxNrofTCI-States





INTEGER ::= 64


-- Maximum number of TCI states.

maxNrofTCI-States-1





INTEGER ::= 63


-- Maximum number of TCI states minus 1.

maxNrofUL-Allocations 




INTEGER ::= 16


-- Maximum number of PUSCH time domain resource allocations.

maxQFI 








INTEGER ::= 63

maxRA-CSIRS-Resources 




INTEGER ::= 96

maxRA-OccasionsPerCSIRS




INTEGER ::= 64


-- Maximum number of RA occasions for one CSI-RS

maxRA-Occasions-1





INTEGER ::=
511


-- Maximum number of RA occasions in the system

maxRA-SSB-Resources 




INTEGER ::= 64

maxSCSs








INTEGER ::= 5

maxSecondaryCellGroups 




INTEGER ::= 3

maxNrofServingCellsEUTRA



INTEGER ::= 32

maxMBSFN-Allocations




INTEGER ::= 8

maxNrofMultiBands





INTEGER ::= 8

maxNrofMultiBandsEUTRA



INTEGER ::= ffsValue

-- Maximum number of EUTRA multi frequency bands

maxCellSFTD    
                    
INTEGER ::= 3  


-- Maximum number of cells for SFTD reporting

maxReportConfigId                 
 
INTEGER ::= 64

maxNrofCodebooks





INTEGER ::= 16


-- Maximum number of codebooks suppoted by the UE

maxNrofSRI-PUSCH-Mappings



INTEGER ::= 16

maxNrofSRI-PUSCH-Mappings-1



INTEGER ::= 15

maxSIB








INTEGER::= 32


-- Maximum number of SIBs

maxSIB-1







INTEGER::= 31

maxSI-Message






INTEGER::= 32


-- Maximum number of SI messages

maxAccessCat-1






INTEGER ::= 63



-- Maximum nuber of Acccess Categories minus 1
maxAccessCatover2





INTEGER ::= 32



-- Maximum number of Access Categories divided by 2

maxAccessCatover4





INTEGER ::= 16



-- Maximum number of Access Categories divided by 4
maxBarringInfoSet





INTEGER ::= 8



-- Maximum nuber of Acccess Categories

maxCellEUTRA






INTEGER ::= ffsValue

-- Maximum nuber of EUTRA cells in SIB list

maxEUTRA-Carrier





INTEGER ::= ffsValue

-- Maximum nuber of EUTRA carriers in SIB list

maxPLMNIdentities





INTEGER ::= ffsValue

-- Maximum nuber of PLMN identites in RAN area configurations

maxDownlinkFeatureSets



INTEGER ::= 1024

-- (for NR DL) Total number of FeatureSets (size of the pool)

maxUplinkFeatureSets



INTEGER ::= 1024

-- (for NR UL) Total number of FeatureSets (size of the pool)

maxEUTRA-DL-FeatureSets



INTEGER ::= 256

-- (for EUTRA) Total number of FeatureSets (size of the pool)

maxEUTRA-UL-FeatureSets



INTEGER ::= 256

-- (for EUTRA) Total number of FeatureSets (size of the pool)

maxFeatureSetsPerBand



INTEGER ::= 128


-- (for NR) The number of feature sets associated with one band. 

maxPerCC-FeatureSets



INTEGER ::= 1024

-- (for NR) Total number of CC-specific FeatureSets (size of the pool)

maxFeatureSetCombinations 


INTEGER ::= 1024

-- (for MR-DC/NR)Total number of Feature set combinations (size of the pool) 

maxInterRAT-RSTD-Freq




INTEGER ::= 3

-- Editor’s Note: Targeted for completion in Sept 2018. Not used in EN-DC drop.

ShortMAC-I ::=






ENUMERATED {ffsTypeAndValue}

ffsValue







INTEGER ::= 64

-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-STOP

-- ASN1STOP

UAC-BarringPerCatList ::= SEQUENCE (SIZE (1..maxAccessCat-1)) OF UAC-BarringPerCat 	





UAC-BarringPerCat ::= SEQUENCE {


	AccessCategory				INTEGER (1..maxAccessCat-1),


	uac-barringInfoSetIndex			INTEGER (1.. maxBarringInfoSet)


}





	uac-BarringInfo 						SEQUENCE {


		uac-BarringForCommon				UAC-BarringAccessCategories		OPTIONAL,


			uac-BarringPerPLMN-List				UAC-BarringPerPLMN-List			OPTIONAL,


			uac-BarringInfoSetList				UAC-BarringInfoSetList


	}									OPTIONAL,





	lateNonCriticalExtension			OCTET STRING		OPTIONAL,


	nonCriticalExtension				SEQUENCE{}			OPTIONAL 


}





UAC-BarringPerPLMN-List ::= 		SEQUENCE (SIZE (1.. maxPLMN)) OF UAC-BarringPerPLMN





UAC-BarringPerPLMN ::=			SEQUENCE {


		plmn-IdentityIndex					INTEGER (1..maxPLMN),


		uac-BarringAccessCatagories				UAC-BarringAccessCategories


}





UAC-BarringAccessCategories ::= SEQUENCE {


	   accessCategories             		BIT STRING (SIZE(63)),


	   uac-BarringPerCatList				UAC-BarringPerCatList 


}





UAC-BarringPerCatList ::= SEQUENCE (SIZE (1..maxAccessCat-1)) OF UAC-BarringPerCat





UAC-BarringPerCat ::= INTEGER (1.. maxBarringInfoSet)





UAC-BarringInfoSetList ::= SEQUENCE (SIZE(maxBarringInfoSet)) OF UAC-BarringInfoSet





UAC-BarringInfoSet ::= SEQUENCE {


	uac-BarringFactor			ENUMERATED {


									p00, p05, p10, p15, p20, p25, p30, p40,


									p50, p60, p70, p75, p80, p85, p90, p95},


	uac-BarringTime				ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},


	uac-BarringForAccessIdentity			BIT STRING (SIZE(7))


}





UAC-BarringPerPLMN ::=			SEQUENCE {


		plmn-IdentityIndex					INTEGER (1..maxPLMN),


		uac-BarringAccessCategories				UAC-BarringAccessCategories


}





UAC-BarringAccessCategories ::= SEQUENCE { 


			   accessCategories             		CHOICE{


			   uac-BarringPerCatList		SEQUENCE (SIZE(maxAccessCat-1)) OF UAC-BarringPerCat,


               { 


			variableAccessCategoriesList	SEQUENCE {            


				accessCategories32orLess	CHOICE{                      


					accessCategories1to32             	BIT STRING (SIZE(32)), 


					accessCategories1to16                BIT STRING (SIZE(16)), 


					accessCategories1to8                  BIT STRING (SIZE(8))  


				}, 


		   uac-BarringPerCatList				UAC-BarringPerCatList 


			} 


		} 


}





UAC-BarringPerCatList ::= SEQUENCE (SIZE (1..maxAccessCatover2)) OF UAC-BarringPerCat





UAC-BarringPerCat ::= INTEGER (1.. maxBarringInfoSet)





…





maxAccessCatover2	INTEGER ::= 32				-- Maximum number of Access Categories divided by 2








UAC-BarringPerPLMN ::=			SEQUENCE {


		plmn-IdentityIndex					INTEGER (1..maxPLMN),


		uac-BarringAccessCategories				UAC-BarringAccessCategories


}





UAC-BarringAccessCategories::= SEQUENCE {


	     uac-BarringAccessCategoriesStandardized		UAC-BarringAccessCategorySelection	OPTIONAL,


	     uac-BarringAccessCategoriesOperatorDef		UAC-BarringAccessCategorySelection	OPTIONAL


}                                                         











UAC-BarringAccessCategorySelection ::= SEQUENCE { 


	   accessCategories             		CHOICE{


			uac-BarringPerCatList			SEQUENCE (SIZE(maxAccessCatover2)) OF UAC-BarringPerCat,				


			variableAccessCategoriesList	SEQUENCE { 


				accessCategories16or8	CHOICE{	accessCategories16                BIT STRING (SIZE(16)), 


					accessCategories8                  BIT STRING (SIZE(8)) 


				}, 


		   uac-BarringPerCatList				UAC-BarringPerCatList 


			} 


		} 


}





UAC-BarringPerCatList ::= SEQUENCE (SIZE (1..maxAccessCatover4)) OF UAC-BarringPerCat





UAC-BarringPerCat ::= INTEGER (1.. maxBarringInfoSet)





…





maxAccessCatover2	INTEGER ::= 32				-- Maximum number of Access Categories divided by 2


maxAccessCatover4	INTEGER ::= 16				-- Maximum number of Access Categories divided by 4
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