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1      Introduction
In RAN2#97 meeting, the following was agreed on the DL configuration:
· Use the IEs in DL-CarrierConfigDedicated-NB-r13 to provide the configurations for a downlink non-anchor carrier.
· There is a single list of DL non-anchor carriers, these carriers can be used for paging and/ or RACH. 
· The configuration of DL non-anchor carriers is provided in a new SIB.

· Up to 16 DL non-anchor carriers can be signalled in system information.
· The maximum of paging carriers is 16.
Also RAN 2 agreed to the NPRACH configuration and resource parameters:
· Use different carrier selection probability for anchor and non-anchor carriers. Detail signalling is FFS.

· maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt in NPRACH resource configurations for all carriers are common.

· Parameters for NPRACH configuration other than maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt for anchor carrier and non-anchor carrier should be set independently.

· Introduce configurations of UL non-anchor RA carriers in a new SIB.

· maxUL-NonAnchorCarriers-NB-r14 is 16

In the email discussion [1], the ASN.1 structure of the DL and UL non-anchor carrier configuration, paging configuration, NPRACH configurations and the resource parameters were further discussed. 
In this contribution, we further elaborate on our view on the ASN.1 structure for the DL and UL anchor carrier configuration and their NPRACH and paging configuration.
2      Discussion
2.1     Placement of the NPRACH configuration and paging configuration
As explained in our response in the email discussion for Discussion 1 on the listing of the UL non-anchor carriers, the ul-NonAnchorCarrierList-r14 is just to be used for indicating the UL carrier for NPRACH. Hence it may be better for the UL non-anchor carrier list to include the NPRACH configuration instead of either needing an index referencing the UL carrier in the NPRACH configuration or replicating the list of the UL non-anchor carrier to save on signalling overhead. This can also be applied to the paging configuration as well (i.e. pcch_nonAnchorConfig-r14). This basically introduced a flat level for the configuration of the DL and UL non-anchor carrier. Such structure will save on multiple extension marker at each level. An example of the UL non-anchor carrier configuration is as follow:

-- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {


dl-Config-nonAnchorList-r14  

DL-Config-nonAnchorList-NB-r14
OPTIONAL,
-- Need OR

ul-Config-nonAnchorList-r14      

UL-Config-nonAnchorList-NB-r14
OPTIONAL,
-- Need OR

...

}

DL-Config-nonAnchorList-NB-r14
::=
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 











DL-ConfigSIB-nonAnchor-NB-r14

UL-Config-nonAnchorList-NB-r14
::=
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 











UL-ConfigSIB-nonAnchor-NB-r14

DL-ConfigSIB-nonAnchor-NB-r14 ::=
SEQUENCE {


dl-CarrierConfig-r14



DL-CarrierConfigCommon-NB-r14,


pcch-nonAnchorConfig-r14


PCCH-NonAnchorConfig-NB-r14

OPTIONAL

-- Need OR

...

}

UL-ConfigSIB-nonAnchor-NB-r14 ::=
SEQUENCE {


ul-CarrierFreq-r14



CarrierFreq-NB-r13,


nprach-NonAnchorParametersList-r14   NPRACH-NonAnchorParametersList-NB-r14  OPTIONAL -- Need OR  


...

}

-- ASN1STOP

Proposal#1: The NPRACH configuration and parameters should be part of the UL non-anchor carrier configuration as follow:
-- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {


dl-Config-nonAnchorList-r14  

DL-Config-nonAnchorList-NB-r14
OPTIONAL,
-- Need OR

ul-Config-nonAnchorList-r14      

UL-Config-nonAnchorList-NB-r14
OPTIONAL,
-- Need OR

...

}

DL-Config-nonAnchorList-NB-r14
::=
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 











DL-ConfigSIB-nonAnchor-NB-r14

UL-Config-nonAnchorList-NB-r14
::=
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 











UL-ConfigSIB-nonAnchor-NB-r14

DL-ConfigSIB-nonAnchor-NB-r14 ::=
SEQUENCE {


dl-CarrierConfig-r14



DL-CarrierConfigCommon-NB-r14,


pcch-nonAnchorConfig-r14


PCCH-NonAnchorConfig-NB-r14

OPTIONAL

-- Need OR

...

}

UL-ConfigSIB-nonAnchor-NB-r14 ::=
SEQUENCE {


ul-CarrierFreq-r14



CarrierFreq-NB-r13,


nprach-NonAnchorParametersList-r14   NPRACH-NonAnchorParametersList-NB-r14  OPTIONAL -- Need OR  


...

}

-- ASN1STOP

2.2     Placement of the Msg2 NPDCCH parameters

In RAN2#95bis, RAN 2 agreed to the following:
· Different (multiple) NPRACH resource (UL non-anchor carrier) might be associated with one DL carrier, and potentially with the same CSS_RA resource (still one NPRACH resource only refer to one DL carrier and one CSS_RA resource).
Each DL non-anchor carrier may support either no CSS_RA resource or with CSS_RA resource for up to 3 coverage levels. Since the CSS RA resource for a NPRACH resource can be in any DL carrier, it will be good not to have to repeat the same CSS-RA resource of the DL non-anchor carrier to be in every NPRACH resource. An example of the Msg2 NPDCCH parameters is as follow:

 -- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {


dl-NonAnchorCarrierConfigList-NB-r14   SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 











DL-ConfigSIB-nonAnchor-NB-r14
 OPTIONAL,
-- Need OR

ul-NonAnchorCarrierConfigList-NB-r14   SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 












UL-ConfigSIB-nonAnchor-NB-r14
OPTIONAL, 
--Need OR

...

}

DL-ConfigSIB-nonAnchor-NB-r14 ::=


SEQUENCE {


dl-CarrierFreq-r14



CarrierFreq-NB-r13,


pcch-nonAnchorConfig-r14


PCCH-NonAnchorConfig-NB-r14

OPTIONAL

-- Need OR

nprach-NonAnchor-CSS-RA-ResourceList-NB-r14   NPRACH-NonAnchor-CSS-RA-ResourceParametersList-NB-r14    OPTIONAL,   -- Need OR

...
}
NPRACH-NonAnchor-CSS-RA-ResourceParametersList::= SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13))













OF CSS-RA-nonAnchor-NB-r14

CSS-RA-nonAnchor-NB-r14 ::= SEQUENCE {

css-RA-nonAnchor-r14

SEQUENCE {



npdcch-NumRepetitions-RA-r14


ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128,















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1} 

















OPTIONAL,   -- Need OP


npdcch-StartSF-CSS-RA-r14


ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64} 

















OPTIONAL,   -- Need OP


npdcch-Offset-RA-r14




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}















OPTIONAL,   -- Need OP

}

OPTIONAL


-- Need OR

}

-- ASN1STOP

For the parameter with ‘OPTIONAL –Need OP’, the value corresponding to anchor carrier configuration associated with the resource index is used if the parameter is absent. 
Proposal#2: The Msg2 NPDCCH parameters should be part of the DL non-anchor carrier configuration as follow:
-- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {


dl-NonAnchorCarrierConfigList-NB-r14   SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 











DL-ConfigSIB-nonAnchor-NB-r14
 OPTIONAL,
-- Need OR

ul-NonAnchorCarrierConfigList-NB-r14   SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 












UL-ConfigSIB-nonAnchor-NB-r14
OPTIONAL, 
--Need OR

...

}

DL-ConfigSIB-nonAnchor-NB-r14 ::=


SEQUENCE {


dl-CarrierFreq-r14



CarrierFreq-NB-r13,


pcch-nonAnchorConfig-r14


PCCH-NonAnchorConfig-NB-r14

OPTIONAL

-- Need OR


nprach-NonAnchor-CSS-RA-ResourceList-NB-r14   NPRACH-NonAnchor-CSS-RA-ResourceParametersList-NB-r14    OPTIONAL,   -- Need OR


...
}
NPRACH-NonAnchor-CSS-RA-ResourceParametersList::= SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13))













OF CSS-RA-nonAnchor-NB-r14

CSS-RA-nonAnchor-NB-r14 ::= SEQUENCE {

css-RA-nonAnchor-r14

SEQUENCE {



npdcch-NumRepetitions-RA-r14


ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128,















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1} 

















OPTIONAL,   -- Need OP


npdcch-StartSF-CSS-RA-r14


ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64} 

















OPTIONAL,   -- Need OP


npdcch-Offset-RA-r14




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}















OPTIONAL,   -- Need OP

}

OPTIONAL


-- Need OR

}

-- ASN1STOP

For the parameter with ‘OPTIONAL –Need OP’, the value corresponding to anchor carrier configuration associated with the resource index is used if the parameter is absent. 

2.3     Structure of NPRACH resource parameters
In RAN 2#96, it is also agreed that all other NPRACH parameters other than maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt can be independently configured:

Parameters for NPRACH configuration other than maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt for anchor carrier and non-anchor carrier should be set independently.

Other than the Msg2 NPDCCH parameters, there are also the following parameters which have to be independently set:


nprach-Periodicity-r14 




ENUMERATED {ms40, ms80, ms160, ms240, 















ms320, ms640, ms1280, ms2560} 













OPTIONAL,
-- NEED OP 

nprach-StartTime-r14




ENUMERATED {ms8, ms16, ms32, ms64, 















ms128, ms256, ms512, ms1024}













OPTIONAL,
-- NEED OP

nprach-SubcarrierOffset-r14



ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1},












OPTIONAL,
-- NEED OP

nprach-NumSubcarriers-r14



ENUMERATED {n12, n24, n36, n48} 













 OPTIONAL,
-- NEED OP

nprach-SubcarrierMSG3-RangeStart-r14
ENUMERATED {zero, oneThird, twoThird, one}













 OPTIONAL,
-- NEED OP

nprach-NumCBRA-StartSubcarriers-r14

ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24,















n32, n34, n35, n36, n40, n44, n46, n48} 

RAN 2 has also agreed that the 
· Use different carrier selection probability for anchor and non-anchor carriers. Detail signalling is FFS.

Hence, the number of subcarriers for all the non-anchor carriers should be the same and should be common among the non-anchor carriers. Likewise for the nprach-SubcarrierMSG3-RangeStart-r14.
Proposal#3: The nprach-NumSubcarriers-r14 and nprach-SubcarrierMSG3-RangeStart-r14 for non-anchor carrier should be common among non-anchor carriers for a coverage level, e.g. as shown in the ASN.1 structure below.
The full ASN.1 structure for the NPRACH resource configuration is as follow:

-- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {


dl-NonAnchorCarrierConfigList-NB-r14   SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 











DL-ConfigSIB-nonAnchor-NB-r14
 OPTIONAL,
-- Need OR

ul-NonAnchorCarrierConfigList-NB-r14   SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 












UL-ConfigSIB-nonAnchor-NB-r14
OPTIONAL, 
--Need OR

nprach-NonAnchorNumSubcarrierList-NB-r14  NPRACH-NonAnchorNumSubcarrierList-NB-r14 OPTIONAL, -- Need OR


...

}

UL-ConfigSIB-nonAnchor-NB-r14 ::=


SEQUENCE {


ul-CarrierFreq-r14



CarrierFreq-NB-r13,


nprach-NonAnchorParametersList-NB-r14 NPRACH-NonAnchorParametersList-NB-r14 OPTIONAL, -- Need OR

….  

}
NPRACH-NonAnchorParametersList-NB-r14 ::= SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r14
NPRACH-NonAnchorNumSubcarrierList-NB-r14 ::= SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-SubcarriersParameters-NB-r14
NPRACH-Parameters-NB-r14 ::= SEQUENCE {


nprach-Parameters-r14
SEQUENCE
 {



nprach-Periodicity-r14 



ENUMERATED {ms40, ms80, ms160, ms240, 















ms320, ms640, ms1280, ms2560} 













OPTIONAL,
-- NEED OP


nprach-StartTime-r14




ENUMERATED {ms8, ms16, ms32, ms64, 















ms128, ms256, ms512, ms1024}













OPTIONAL,
-- NEED OP


nprach-SubcarrierOffset-r14


ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1},












OPTIONAL,
-- NEED OP


nprach-NumCBRA-StartSubcarriers-r14

ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24,















n32, n34, n35, n36, n40, n44, n46, n48}












OPTIONAL,
-- NEED OP

npdcch-CarrierIndex-r14    



INTEGER (1..maxNonAnchorCarriers-NB-r14) 











OPTIONAL

-- Need OP 


}
OPTIONAL

-- Need OR

}

NPRACH-SubcarriersParameters-NB-r14 ::= SEQUENCE {


nprach-SubcarriersParameters-r14

SEQUENCE
 {


nprach-NumSubcarriers-r14



ENUMERATED {n12, n24, n36, n48} 













 OPTIONAL,
-- NEED OP


nprach-SubcarrierMSG3-RangeStart-r14

ENUMERATED {zero, oneThird, twoThird, one}













 OPTIONAL,
-- NEED OP

}
OPTIONAL

-- Need OR

}
-- ASN1STOP

For the parameter with ‘OPTIONAL –Need OP’, the value corresponding to anchor carrier configuration associated with the resource index is used if the parameter is absent. 

3      Conclusion
In this contribution, we discuss the configuration of in the Rel-14 NB-IoT UE, and has the following observation and proposals:
Proposal#1: The NPRACH configuration and parameters should be part of the UL non-anchor carrier configuration as follow:

-- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {


dl-Config-nonAnchorList-r14  

DL-Config-nonAnchorList-NB-r14
OPTIONAL,
-- Need OR

ul-Config-nonAnchorList-r14      

UL-Config-nonAnchorList-NB-r14
OPTIONAL,
-- Need OR

...

}

DL-Config-nonAnchorList-NB-r14
::=
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 











DL-ConfigSIB-nonAnchor-NB-r14

UL-Config-nonAnchorList-NB-r14
::=
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 











UL-ConfigSIB-nonAnchor-NB-r14

DL-ConfigSIB-nonAnchor-NB-r14 ::=
SEQUENCE {


dl-CarrierConfig-r14



DL-CarrierConfigCommon-NB-r14,


pcch-nonAnchorConfig-r14


PCCH-NonAnchorConfig-NB-r14

OPTIONAL

-- Need OR

...

}

UL-ConfigSIB-nonAnchor-NB-r14 ::=
SEQUENCE {


ul-CarrierFreq-r14



CarrierFreq-NB-r13,


nprach-NonAnchorParametersList-r14   NPRACH-NonAnchorParametersList-NB-r14  OPTIONAL -- Need OR  


...

}

-- ASN1STOP

Proposal#2: The Msg2 NPDCCH parameters should be part of the DL non-anchor carrier configuration as follow:

-- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {


dl-NonAnchorCarrierConfigList-NB-r14   SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 











DL-ConfigSIB-nonAnchor-NB-r14
 OPTIONAL,
-- Need OR

ul-NonAnchorCarrierConfigList-NB-r14   SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 












UL-ConfigSIB-nonAnchor-NB-r14
OPTIONAL, 
--Need OR

...

}

DL-ConfigSIB-nonAnchor-NB-r14 ::=


SEQUENCE {


dl-CarrierFreq-r14



CarrierFreq-NB-r13,


pcch-nonAnchorConfig-r14


PCCH-NonAnchorConfig-NB-r14

OPTIONAL

-- Need OR


nprach-NonAnchor-CSS-RA-ResourceList-NB-r14   NPRACH-NonAnchor-CSS-RA-ResourceParametersList-NB-r14    OPTIONAL,   -- Need OR


...
}
NPRACH-NonAnchor-CSS-RA-ResourceParametersList::= SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13))













OF CSS-RA-nonAnchor-NB-r14

CSS-RA-nonAnchor-NB-r14 ::= SEQUENCE {

css-RA-nonAnchor-r14

SEQUENCE {



npdcch-NumRepetitions-RA-r14


ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128,















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1} 

















OPTIONAL,   -- Need OP


npdcch-StartSF-CSS-RA-r14


ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64} 

















OPTIONAL,   -- Need OP


npdcch-Offset-RA-r14




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}















OPTIONAL,   -- Need OP

}

OPTIONAL


-- Need OR

}

-- ASN1STOP

Proposal#3: The nprach-NumSubcarriers-r14 and nprach-SubcarrierMSG3-RangeStart-r14 for non-anchor carrier should be common among non-anchor carrier for a coverage level.
The full ASN.1 structure for the NPRACH resource configuration is as follow:

-- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {


dl-NonAnchorCarrierConfigList-NB-r14   SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 











DL-ConfigSIB-nonAnchor-NB-r14
 OPTIONAL,
-- Need OR

ul-NonAnchorCarrierConfigList-NB-r14   SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 












UL-ConfigSIB-nonAnchor-NB-r14
OPTIONAL, 
--Need OR

nprach-NonAnchorNumSubcarrierList-NB-r14  NPRACH-NonAnchorNumSubcarrierList-NB-r14 OPTIONAL, -- Need OR


...

}

UL-ConfigSIB-nonAnchor-NB-r14 ::=


SEQUENCE {


ul-CarrierFreq-r14



CarrierFreq-NB-r13,


nprach-NonAnchorParametersList-NB-r14 NPRACH-NonAnchorParametersList-NB-r14 OPTIONAL, -- Need OR

….  

}
NPRACH-NonAnchorParametersList-NB-r14 ::= SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r14
NPRACH-NonAnchorNumSubcarrierList-NB-r14 ::= SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-SubcarriersParameters-NB-r14
NPRACH-Parameters-NB-r14 ::= SEQUENCE {


nprach-Parameters-r14
SEQUENCE
 {



nprach-Periodicity-r14 



ENUMERATED {ms40, ms80, ms160, ms240, 















ms320, ms640, ms1280, ms2560} 













OPTIONAL,
-- NEED OP


nprach-StartTime-r14




ENUMERATED {ms8, ms16, ms32, ms64, 















ms128, ms256, ms512, ms1024}













OPTIONAL,
-- NEED OP


nprach-SubcarrierOffset-r14


ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1},












OPTIONAL,
-- NEED OP


nprach-NumCBRA-StartSubcarriers-r14

ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24,















n32, n34, n35, n36, n40, n44, n46, n48}












OPTIONAL,
-- NEED OP

npdcch-CarrierIndex-r14    



INTEGER (1..maxNonAnchorCarriers-NB-r14) 











OPTIONAL

-- Need OP 


}
OPTIONAL

-- Need OR

}

NPRACH-SubcarriersParameters-NB-r14 ::= SEQUENCE {


nprach-SubcarriersParameters-r14

SEQUENCE
 {


nprach-NumSubcarriers-r14



ENUMERATED {n12, n24, n36, n48} 













 OPTIONAL,
-- NEED OP


nprach-SubcarrierMSG3-RangeStart-r14

ENUMERATED {zero, oneThird, twoThird, one}













 OPTIONAL,
-- NEED OP

}
OPTIONAL

-- Need OR

}
-- ASN1STOP

For the parameter with ‘OPTIONAL –Need OP’, the value corresponding to anchor carrier configuration associated with the resource index is used if the parameter is absent. 
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