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1 Introduction

In this paper, we will discuss the remaining issues on resource configuration and MAC procedure for dedicated SR without HARQ-ACK and give our proposals. 

2 Discussion

2.1 Issue of MAC procedure for dedicated SR

In current R15 MAC specification, for dedicated physical SR without HARQ-ACK, the dedicated NPRACH resource would be used for SR transmission and implicitly the legacy contention-free random access procedure would be used. However, whether random access procedure should be reused hasn’t been discussed in details and no explicit agreement is achieved. With reference to the dedicated SR in legacy LTE, we understand that although dedicated NPRACH resource is used, the random access procedure is not necessary to be performed, e.g., no preamble re-attempt is performed if no Random Access Response is received within the RA Response window, and even the random access response message is also not necessary. Once the dedicated SR is transmitted on dedicated NPRACH resource, the MAC entity can monitor the PDCCH identified by the C-RNTI in USS for the UL grant. 
Proposal 1: It’s suggested to clarify that once dedicated NPRACH Preamble for SR without HARQ-ACK is transmitted, the MAC entity shall monitor the PDCCH identified by the C-RNTI in the USS for UL grant. 
The gap between preamble transmission and the later PDCCH monitoring can refer to that in legacy random access procedure. That is, the PDCCH monitoring starts from the subframe that contains the end of the last preamble repetition plus 41 subframes if the number of NPRACH repetitions is greater than or equal to 64, or from the subframe that contains the end of the last preamble repetition plus 4 subframes if the number of NPRACH repetitions is less than 64. 

Proposal 1a: After dedicated NPRACH Preamble for SR without HARQ-ACK is transmitted, the MAC entity shall monitor the PDCCH from the subframe that contains the end of the last preamble repetition plus 41 subframes if the number of NPRACH repetitions is greater than or equal to 64, or from the subframe that contains the end of the last preamble repetition plus 4 subframes if the number of NPRACH repetitions is less than 64.
Based on the above proposal 1 and 1a, the related 36.321 CR is provided in [1].

2.2 Issue of dedicated SR resource configuration

In the R15 RRC specification, for dedicated physical SR without HARQ-ACK, the following dedicated NPRACH resources are provided:

	SR-NPRACH-Resource-NB-r15

::=
SEQUENCE {


nprach-CarrierIndex-r15



INTEGER (0..maxNonAnchorCarriers-NB-r14),


nprach-ResourceIndex-15



INTEGER (0..maxNPRACH-Resources-NB-r13),


nprach-SubCarrierIndex-r15


CHOICE {



nprach-Fmt0Fmt1-r15




INTEGER (0..47),



nprach-Fmt2-r15





INTEGER (0..143)


}

}


In the resources configuration for dedicated SR without HARQ-ACK, there has no explicit SR periodicity parameter and only the nprach-Periodicity parameter can be used as the “SR periodicity”. There also has no enable/disable procedure for dedicated SR without HARQ-ACK. With such configuration, once a dedicated NPRACH preamble (subcarrier) is configured for a RRC_CONNECTED UE as dedicated SR, it can only be used by this UE unless the RRC connection is released or RRC connection reconfiguration happens (for UP solution). As the periodicity for UE to transmit SR may be much longer than the nprach-Periodicity, the current scheme may cause the waste of SR resources. That is, although the dedicated NPRACH resources would be available in every nprach-Periodicity, some of them will not be used by the UE at all because there has no pending SR. At the same time, these resources cannot be used by other UEs.
Take the UE supporting CP solution as example, the longer the RRC_CONNECTED state keeps, the more serious the waste of SR resources and the more inefficient dedicated SR utilization, especially in the case that only a few CFRA resources are available for a cell.

Observation 1: With the current dedicated NPRACH resources configuration for dedicated SR, once a dedicated NPRACH preamble (subcarrier) is configured for a RRC_CONNECTED UE as dedicated SR, it can only be used by this UE unless the RRC connection is released or RRC connection reconfiguration happens (for UP solution). Take the UE supporting CP solution as example, the longer the RRC_CONNECTED state keeps, the more serious the waste of SR resources and less UE using dedicated SR would be supported dedicated SR utilization.

One possible solution for this issue may be to configure nprach-Periodicity as large as possible to match the possible large service interval (e.g., the large interval for SR). However, taken into account that the nprach-Periodicity is common for CBRA and CFRA resources (including CFRA used for PDCCH order and CFRA used for dedicated SR), the nprach-Periodicity cannot be set for dedicated SR independently. Furthermore, with consideration on the CBRA preamble capacity and service setup delay, the nprach-Periodicity cannot be set to a large value. That means the “SR periodicity” would also not be too large. 
Another possible solution would be allowing multiple UEs to share the same dedicated NPRACH resource with TDM mode during a certain time period, e.g., in several nprach-Periodicity cycles. The following figure gives an example for the proposed sharing scheme.
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In such scheme, a sr-Resource-multiplexFactor is introduced to scale a multiplied period for multiplexing several UEs to share a same dedicated NPRACH SR resource. And another parameter sr-Resource-multiplexOffset would be needed to differentiate the start time for different UEs to use this dedicated resource. For example, the CFRA resource in the 1st nprach-Periodicity is used for the 1st UE, the CFRA resource in the 2nd nprach-Periodicity is used for the 2nd UE, and so on, the CFRA resource in the (sr-Resource-multiplexOffset + 1)th nprach-Periodicity is used for the (sr-Resource-multiplexOffset + 1)th UE). As NB-IoT services are generally insensitive to delay, multiplexing several UEs on the same dedicated NPRACH preamble in the time domain would be acceptable from the perspective of delay.
Proposal 2: In order to accommodate more users within limited dedicated SR resources, it’s suggested to introduce a sr-Resource-multiplexFactor to accumulate multiple NPRACH SR resource periods for multiplexing several UEs to share a same dedicated NPRACH SR resource. 
Taken into account that the dedicated SR uses the CFRA resource, in order to simplify resource scheduling, it’s better to align the boundary of time period for multiplexing UEs with NPRACH resource periodicity boundary. Based on the current value range of nprach-Periodicity as following:

	nprach-Periodicity-r14     ENUMERATED {ms40, ms80, ms160, ms240,  ms320, ms640, ms1280, ms2560}


The value range of sr-Resource-multiplexFactor can be set to as following, with the unit of nprach-Periodicity:

	sr-Resource-multiplexFactor         INTEGER (1..16)


The value 1 for sr-Resource-multiplexFactor means this dedicated NPRACH SR resource can only be used by one UE, the value n for sr-Resource-multiplexFactor means this dedicated NPRACH SR resource can be multiplexed by n UEs.
After introducing explicit sr-Resource-multiplexFactor, in order to determine the SR start time domain position of the dedicated NPRACH SR resource for each UE, another parameter of sr-Resource-multiplexOffset would be needed as the dedicated SR resource index. The value range of sr-Resource-multiplexOffset can be set as following:

	sr-Resource-multiplexOffset              INTEGER(0 .. 15).   
OPTIONAL,
-- Need ON 


Proposal 3: It’s suggested to introduce another parameter sr-Resource-multiplexOffset for determining the dedicated SR start time for different UEs when sr-Resource-multiplexFactor is introduced.  
In order try to avoid involving the H-SFN in calculating the dedicated SR start time, the value of sr-Resource-multiplexFactor should guarantee that sr-Resource-multiplexFactor*nprach-Periodicity is equal to or less than 10240ms.
Proposal 4: The value of sr-Resource-multiplexFactor should guarantee that sr-Resource-multiplexFactor*nprach-Periodicity is equal to or less than 10240ms.
If we think the current first version of R15 RRC specification would not be implemented in the field, these new parameters can be introduced without UE capability. And based on the above proposal 2, 3, and 4, the related text proposal (option 1) can be found in the ANNEX A.1.
Otherwise, the UE capability to differentiate whether the UE support to share the same dedicated NPRACH preamble during a certain time period may be needed and the eNB can only configure the new parameters for the UE supporting such sharing scheme. With such thinking, the text proposal (option 2) can be found in ANNEX A.2.
3 Conclusion

Based on the analysis in this paper, we have the following observations and proposals:

Observation 1: With the current dedicated NPRACH resources configuration for dedicated SR, once a dedicated NPRACH preamble (subcarrier) is configured for a RRC_CONNECTED UE as dedicated SR, it can only be used by this UE unless the RRC connection is released or RRC connection reconfiguration happens (for UP solution). Take the UE supporting CP solution as example, the longer the RRC_CONNECTED state keeps, the more serious the waste of SR resources and less UE using dedicated SR would be supported dedicated SR utilization.

Proposal 1: It’s suggested to clarify that once dedicated NPRACH Preamble for SR without HARQ-ACK is transmitted, the MAC entity shall monitor the PDCCH identified by the C-RNTI in the USS for UL grant. 
Proposal 1a: After dedicated NPRACH Preamble for SR without HARQ-ACK is transmitted, the MAC entity shall monitor the PDCCH from the subframe that contains the end of the last preamble repetition plus 41 subframes if the number of NPRACH repetitions is greater than or equal to 64, or from the subframe that contains the end of the last preamble repetition plus 4 subframes if the number of NPRACH repetitions is less than 64.

Proposal 2: In order to accommodate more users within limited dedicated SR resources, it’s suggested to introduce a sr-Resource-multiplexFactor to accumulate multiple NPRACH SR resource periods for multiplexing several UEs to share a same dedicated NPRACH SR resource. 
Proposal 3: It’s suggested to introduce another parameter sr-Resource-multiplexOffset for determining the dedicated SR start time for different UEs when sr-Resource-multiplexFactor is introduced.  
Proposal 4: The value of sr-Resource-multiplexFactor should guarantee that sr-Resource-multiplexFactor*nprach-Periodicity is equal to or less than 10240ms.
4 References
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5 ANNEX

A.1 Text proposal (option 1)
	TS 36.331 v15.3.0

· SchedulingRequestConfig-NB

The IE SchedulingRequestConfig-NB is used to specify the Scheduling Request related parameters

SchedulingRequestConfig-NB information element

-- ASN1START

SchedulingRequestConfig-NB-r15 ::=
SEQUENCE {


sr-WithHARQ-ACK-Config-r15


ENUMERATED {true}
OPTIONAL,


sr-WithoutHARQ-ACK-Config-r15


SR-WithoutHARQ-ACK-Config-NB-r15
OPTIONAL,
-- Need ON


sr-SPS-BSR-Config-r15



SR-SPS-BSR-Config-NB-r15


OPTIONAL,
-- Need ON


...

}

SR-WithoutHARQ-ACK-Config-NB-r15 ::= CHOICE {


release







NULL,


setup







SEQUENCE {



sr-ProhibitTimer-r15



INTEGER (0..7)
OPTIONAL,
-- Need ON



sr-NPRACH-Resource-r15



SR-NPRACH-Resource-NB-r15
OPTIONAL -- Need ON


}

}

SR-NPRACH-Resource-NB-r15

::=
SEQUENCE {


nprach-CarrierIndex-r15



INTEGER (0..maxNonAnchorCarriers-NB-r14),


nprach-ResourceIndex-r15


INTEGER (1..maxNPRACH-Resources-NB-r13),


nprach-SubCarrierIndex-r15


CHOICE {



nprach-Fmt0Fmt1-r15




INTEGER (0..47),



nprach-Fmt2-r15





INTEGER (0..143)


},


p0-SR-r15






INTEGER (-126..24),


alpha-r15






ENUMERATED {al0, al04, al05, al06, al07, al08, al09, al1}},

sr-Resource-multiplexFactor-v15x0    INTEGER (1..16)
  OPTIONAL,
-- Need ON

sr-Resource-multiplexOffset-v15x0    INTEGER (0..15)
  OPTIONAL,
-- Need ON

}

SR-SPS-BSR-Config-NB-r15
 ::= CHOICE {


release







NULL,


setup







SEQUENCE {



semiPersistSchedC-RNTI-r15


C-RNTI,



semiPersistSchedIntervalUL-r15

ENUMERATED {sf128, sf256, sf512, sf1024,















sf1280, sf2048, sf2560, sf5120} 


}

}

-- ASN1STOP

SchedulingRequestConfig-NB field descriptions

nprach-CarrierIndex

Index of the carrier in the list of UL non anchor carriers in SystemInformationBlockType22-NB. The first entry in the list has index '1', the second entry has index '2' and so on. Value ‘0’ indicates the anchor carrier. 

nprach-ResourceIndex

Index of the NPRACH resource in the list of NPRACH resources in NPRACH-ParametersList or NPRACH-ParametersList-Fmt2 for the indicated UL carrier.

E-TRAN configures a NPRACH resource in NPRACH-ParametersList-Fmt2 only to UEs that have reported support of NPRACH resource Format2.

nprach-SubCarrierIndex

Index of the subcarrier in the NPRACH resource in NPRACH-ParametersList or or NPRACH-ParametersList-Fmt2 for the indicated UL carrier.

E-UTRAN does not configure nprach-SubcarrierIndex to a smaller value than nprach-NumCBRA-StartSubcarriers for the indicated NPRACH resource.

semiPersistSchedC-RNTI

Semi-persistent Scheduling C-RNTI, see TS 36.321 [6].

semiPersistSchedIntervalUL

Semi-persistent scheduling interval in uplink, see TS 36.321 [6]. Value in number of sub-frames. Value sf128 corresponds to 128 sub-frames, value sf256 corresponds to 256 sub-frames and so on.

sr-SPS-BSR-Config

Activation of SR with SPS BSR, see TS 36.321 [6].

E-UTRAN cannot configure sr-SPS-BSR together with sr-WithoutHARQ-ACK-Config.

sr-NPRACH-Resource

NPRACH resource for physical layer SR without HARQ-ACK, see TS 36.211 [21] and TS 36.213 [23].

sr-ProhibitTimer

Timer for SR transmission on the NPRACH resource for SR in TS 36.321 [6]. Value in number of SR period, where the SR period is equal to the field nprach-Periodicity of the NPRACH resource. Value 0 means that behaviour as specified in 7.3.2 applies. Value 1 corresponds to one SR period, Value 2 corresponds to 2*SR period and so on. 

sr-WithHARQ-ACK-Config

Activation of physical layer SR with HARQ ACK, see TS 36.213 [23].

sr-WithoutHARQ-ACK-Config

Activation of physical layer SR without HARQ ACK, see TS 36.211 [21] and TS 36.213 [23].

E-UTRAN cannot configure sr-WithoutHARQ-ACK-Config together with sr-SPS-BSR.

sr-Resource-multiplexFactor
Indicates the factor which is used to multiply the NPRACH SR resource period for several times for multiplexing several UEs to share a same dedicated NPRACH SR resource. Where the nprach-Periodicity * sr-Resource-multiplexFactor should be less than or equal to 10240ms.
sr-Resource-multiplexOffset

The start offset of the dedicated NPRACH SR resource for the UE based on the multiplied NPRACH SR resources. sr-Resource-multiplexOffset should be less than sr-Resource-multiplexFactor.
The dedicated NPRACH SR resource for the UE starts at the time: nprach-StartTime + (sr-Resource-multiplexOffset * nprach-Periodicity) after the start of a radio frame for which SFN mod [(sr-Resource-multiplexFactor * nprach-Periodicity)/10] =0.



A.2 Text proposal (option 2)
	TS 36.331 v15.3.0

· SchedulingRequestConfig-NB

The IE SchedulingRequestConfig-NB is used to specify the Scheduling Request related parameters

SchedulingRequestConfig-NB information element

-- ASN1START

SchedulingRequestConfig-NB-r15 ::=
SEQUENCE {


sr-WithHARQ-ACK-Config-r15


ENUMERATED {true}
OPTIONAL,


sr-WithoutHARQ-ACK-Config-r15


SR-WithoutHARQ-ACK-Config-NB-r15
OPTIONAL,
-- Need ON


sr-SPS-BSR-Config-r15



SR-SPS-BSR-Config-NB-r15


OPTIONAL,
-- Need ON


...

[[
sr-WithoutHARQ-ACK-Config-v15xy
SR-WithoutHARQ-ACK-Config-NB-v15xy
OPTIONAL -- Need ON

]]
}

SR-WithoutHARQ-ACK-Config-NB-r15 ::= CHOICE {


release







NULL,


setup







SEQUENCE {



sr-ProhibitTimer-r15



INTEGER (0..7)
OPTIONAL,
-- Need ON



sr-NPRACH-Resource-r15



SR-NPRACH-Resource-NB-r15
OPTIONAL -- Need ON


}

}

SR-NPRACH-Resource-NB-r15

::=
SEQUENCE {


nprach-CarrierIndex-r15



INTEGER (0..maxNonAnchorCarriers-NB-r14),


nprach-ResourceIndex-r15


INTEGER (1..maxNPRACH-Resources-NB-r13),


nprach-SubCarrierIndex-r15


CHOICE {



nprach-Fmt0Fmt1-r15




INTEGER (0..47),



nprach-Fmt2-r15





INTEGER (0..143)


},


p0-SR-r15






INTEGER (-126..24),


alpha-r15






ENUMERATED {al0, al04, al05, al06, al07, al08, al09, al1}},

}

SR-SPS-BSR-Config-NB-r15
 ::= CHOICE {


release







NULL,


setup







SEQUENCE {



semiPersistSchedC-RNTI-r15


C-RNTI,



semiPersistSchedIntervalUL-r15

ENUMERATED {sf128, sf256, sf512, sf1024,















sf1280, sf2048, sf2560, sf5120} 


}

}

SR-NPRACH-Resource-NB-v15xy

::=
SEQUENCE {


nprach-CarrierIndex-r15



INTEGER (0..maxNonAnchorCarriers-NB-r14),


nprach-ResourceIndex-r15


INTEGER (1..maxNPRACH-Resources-NB-r13),


nprach-SubCarrierIndex-r15


CHOICE {



nprach-Fmt0Fmt1-r15




INTEGER (0..47),



nprach-Fmt2-r15





INTEGER (0..143)


},


p0-SR-r15






INTEGER (-126..24),


alpha-r15






ENUMERATED {al0, al04, al05, al06, al07, al08, al09, al1}},

sr-Resource-multiplexFactor-v15xy    INTEGER (1..16)
  OPTIONAL,
-- Need ON

sr-Resource-multiplexOffset-v15xy    INTEGER (0..15)
  OPTIONAL,
-- Need ON

}

-- ASN1STOP

SchedulingRequestConfig-NB field descriptions

nprach-CarrierIndex

Index of the carrier in the list of UL non anchor carriers in SystemInformationBlockType22-NB. The first entry in the list has index '1', the second entry has index '2' and so on. Value ‘0’ indicates the anchor carrier. 

nprach-ResourceIndex

Index of the NPRACH resource in the list of NPRACH resources in NPRACH-ParametersList or NPRACH-ParametersList-Fmt2 for the indicated UL carrier.

E-TRAN configures a NPRACH resource in NPRACH-ParametersList-Fmt2 only to UEs that have reported support of NPRACH resource Format2.

nprach-SubCarrierIndex

Index of the subcarrier in the NPRACH resource in NPRACH-ParametersList or or NPRACH-ParametersList-Fmt2 for the indicated UL carrier.

E-UTRAN does not configure nprach-SubcarrierIndex to a smaller value than nprach-NumCBRA-StartSubcarriers for the indicated NPRACH resource.

semiPersistSchedC-RNTI

Semi-persistent Scheduling C-RNTI, see TS 36.321 [6].

semiPersistSchedIntervalUL

Semi-persistent scheduling interval in uplink, see TS 36.321 [6]. Value in number of sub-frames. Value sf128 corresponds to 128 sub-frames, value sf256 corresponds to 256 sub-frames and so on.

sr-SPS-BSR-Config

Activation of SR with SPS BSR, see TS 36.321 [6].

E-UTRAN cannot configure sr-SPS-BSR together with sr-WithoutHARQ-ACK-Config.

sr-NPRACH-Resource

NPRACH resource for physical layer SR without HARQ-ACK, see TS 36.211 [21] and TS 36.213 [23].

sr-ProhibitTimer

Timer for SR transmission on the NPRACH resource for SR in TS 36.321 [6]. Value in number of SR period, where the SR period is equal to the field nprach-Periodicity of the NPRACH resource. Value 0 means that behaviour as specified in 7.3.2 applies. Value 1 corresponds to one SR period, Value 2 corresponds to 2*SR period and so on. 

sr-WithHARQ-ACK-Config

Activation of physical layer SR with HARQ ACK, see TS 36.213 [23].

sr-WithoutHARQ-ACK-Config

Activation of physical layer SR without HARQ ACK, see TS 36.211 [21] and TS 36.213 [23].

E-UTRAN cannot configure sr-WithoutHARQ-ACK-Config together with sr-SPS-BSR.

sr-Resource-multiplexFactor
Indicates the factor which is used to multiply the NPRACH SR resource period for several times for multiplexing several UEs to share a same dedicated NPRACH SR resource. Where the nprach-Periodicity * sr-Resource-multiplexFactor should be less than or equal to 10240ms.
sr-Resource-multiplexOffset

The start offset of the dedicated NPRACH SR resource for the UE based on the multiplied NPRACH SR resources. sr-Resource-multiplexOffset should be less than sr-Resource-multiplexFactor.
The dedicated NPRACH SR resource for the UE starts at the time: nprach-StartTime + (sr-Resource-multiplexOffset * nprach-Periodicity) after the start of a radio frame for which SFN mod [(sr-Resource-multiplexFactor * nprach-Periodicity)/10] =0.
· UE-Capability-NB
The IE UE-Capability-NB is used to convey the NB-IoT UE Radio Access Capability Parameters, see TS 36.306 [5]. The IE UE-Capability-NB is transferred in NB-IoT only.

UE-Capability-NB information element
-- ASN1START

UE-Capability-NB-r13 ::=

SEQUENCE {


accessStratumRelease-r13

AccessStratumRelease-NB-r13,


ue-Category-NB-r13



ENUMERATED {nb1}




OPTIONAL,


multipleDRB-r13




ENUMERATED {supported}



OPTIONAL,


pdcp-Parameters-r13



PDCP-Parameters-NB-r13



OPTIONAL,


phyLayerParameters-r13


PhyLayerParameters-NB-r13,


rf-Parameters-r13



RF-Parameters-NB-r13,


dummy






SEQUENCE {}






OPTIONAL

}

UE-Capability-NB-Ext-r14-IEs ::=

SEQUENCE {


ue-Category-NB-r14




ENUMERATED {nb2}



OPTIONAL,


mac-Parameters-r14




MAC-Parameters-NB-r14


OPTIONAL,


phyLayerParameters-v1430


PhyLayerParameters-NB-v1430

OPTIONAL,


rf-Parameters-v1430




RF-Parameters-NB-v1430,


nonCriticalExtension



UE-Capability-NB-v1440-IEs

OPTIONAL

}

UE-Capability-NB-v1440-IEs ::=

SEQUENCE {


phyLayerParameters-v1440


PhyLayerParameters-NB-v1440

OPTIONAL,


nonCriticalExtension



UE-Capability-NB-v14x0-IEs

OPTIONAL

}

UE-Capability-NB-v14x0-IEs ::=

SEQUENCE {

-- Following field is only to be used for late REL-14 extensions


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



UE-Capability-NB-v1530-IEs

OPTIONAL

}

UE-Capability-NB-v1530-IEs ::=

SEQUENCE {


earlyData-UP-r15




ENUMERATED {supported}


OPTIONAL,


rlc-Parameters-r15




RLC-Parameters-NB-r15,


mac-Parameters-v1530



MAC-Parameters-NB-v1530,


phyLayerParameters-v1530


PhyLayerParameters-NB-v1530

OPTIONAL,


tdd-UE-Capability-r15



TDD-UE-Capability-NB-r15

OPTIONAL,
nonCriticalExtension



UE-Capability-NB-v15xy-IEs

OPTIONAL
}

TDD-UE-Capability-NB-r15 ::=

SEQUENCE {


ue-Category-NB-r15




ENUMERATED {nb2}



OPTIONAL,


phyLayerParametersRel13-r15


PhyLayerParameters-NB-r13

OPTIONAL,


phyLayerParametersRel14-r15


PhyLayerParameters-NB-v1430

OPTIONAL,


phyLayerParameters-v1530


PhyLayerParameters-NB-v1530

OPTIONAL,


...

}

UE-Capability-NB-v15xy-IEs ::=

SEQUENCE {


phyLayerParameters-v15xy


phyLayerParameters-NB-v15xy,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

AccessStratumRelease-NB-r13 ::=

ENUMERATED {rel13, rel14, rel15, spare5, spare4, spare3, spare2, spare1, ...}

PDCP-Parameters-NB-r13

::= SEQUENCE {


supportedROHC-Profiles-r13


SEQUENCE {



profile0x0002





BOOLEAN,



profile0x0003





BOOLEAN,



profile0x0004





BOOLEAN,



profile0x0006





BOOLEAN,



profile0x0102





BOOLEAN,



profile0x0103





BOOLEAN,



profile0x0104





BOOLEAN


},


maxNumberROHC-ContextSessions-r13
ENUMERATED {cs2, cs4, cs8, cs12}
DEFAULT cs2,


...

}

RLC-Parameters-NB-r15

::=

SEQUENCE {


rlc-UM-r15






ENUMERATED {supported}



OPTIONAL

}

MAC-Parameters-NB-r14

::=

SEQUENCE {


dataInactMon-r14




ENUMERATED {supported}




OPTIONAL,


rai-Support-r14





ENUMERATED {supported}



OPTIONAL

}

MAC-Parameters-NB-v1530

::=

SEQUENCE {


sr-SPS-BSR-r15





ENUMERATED {supported}


OPTIONAL

}

phyLayerParameters-NB-v15xy

::=

SEQUENCE {


sr-Resource-multiplex-v15xy


ENUMERATED {supported}


OPTIONAL

}

PhyLayerParameters-NB-r13
::=

SEQUENCE {


multiTone-r13





ENUMERATED {supported}


OPTIONAL,


multiCarrier-r13





ENUMERATED {supported}


OPTIONAL


}

PhyLayerParameters-NB-v1430
::=

SEQUENCE {


multiCarrier-NPRACH-r14



ENUMERATED {supported}


OPTIONAL,


twoHARQ-Processes-r14



ENUMERATED {supported}


OPTIONAL

}

PhyLayerParameters-NB-v1440
::=

SEQUENCE {


interferenceRandomisation-r14

ENUMERATED {supported}


OPTIONAL

}

PhyLayerParameters-NB-v1530
::=

SEQUENCE {


mixedOperationMode-r15



ENUMERATED {supported}


OPTIONAL,


sr-WithHARQ-ACK-r15




ENUMERATED {supported}


OPTIONAL,


sr-WithoutHARQ-ACK-r15



ENUMERATED {supported}


OPTIONAL,


nprach-Format2-r15




ENUMERATED {supported}


OPTIONAL,


additionalTransmissionSIB1-r15

ENUMERATED {supported}


OPTIONAL,


npusch-3dot75kHz-SCS-TDD-r15

ENUMERATED {supported}


OPTIONAL

}

RF-Parameters-NB-r13
::=


SEQUENCE {


supportedBandList-r13



SupportedBandList-NB-r13,


multiNS-Pmax-r13




ENUMERATED {supported}

OPTIONAL

}

RF-Parameters-NB-v1430 ::=


SEQUENCE {


powerClassNB-14dBm-r14



ENUMERATED {supported}

OPTIONAL

}

SupportedBandList-NB-r13 ::=

SEQUENCE (SIZE (1..maxBands)) OF SupportedBand-NB-r13

SupportedBand-NB-r13
::=


SEQUENCE {


band-r13






FreqBandIndicator-NB-r13,


powerClassNB-20dBm-r13



ENUMERATED {supported}

OPTIONAL

}

-- ASN1STOP

UE-Capability-NB field descriptions
FDD/TDD appl

FDD/TDD diff

accessStratumRelease

Set to rel15 in this version of the specification.

FDD/TDD
No
additionalTransmissionSIB1

Indicates whether the UE supports additional SIB1 transmission as specified in TS 36.213 [23].

FDD
-
…..
……
…….
sr-Resource-multiplex

Defines whether the UE supports to multiply several UEs to share a same dedicated NPRACH SR resource.
FDD
-
TS 36.306 

4.3.4.134
sr-Resource-multiplex-r15
This field defines whether the UE supports to multiply several UEs to share a same dedicated NPRACH SR resource, as defined in TS 36.331 [5]. This feature is only applicable if the UE supports any ue-Category-NB and physical layer SR without HARQ ACK(e.g.support the capability sr-WithoutHARQ-ACK-r15). 
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