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1 Introduction

In the approved work item (WI) on Rel-14 enhancements for NB-IoT [1] one of the WI objectives is the following:

Non- Anchor PRB enhancements
· Support transmission of NPRACH on a non-anchor NB-IoT PRB [RAN2,RAN4] 

· Support transmission of paging on a non-anchor NB-IoT PRB [RAN2, RAN1,RAN3]

So far it has for paging been agreed to [2]:
· NB-IoT system information includes a list of carriers which can be used for paging.

· RAN2 assumes that the existing paging frame and subframe calculations in 36.304 are reused.

· The paging procedure for Rel-14 is the same as for Rel-13, i.e. the paging message on NPDSCH is scheduled by NPDCCH.
· When paging is done on non-anchor carriers both the NPDCCH and the NPDSCH is received on the same non-anchor carrier.

· In order for the eNB to know if a UE can be paged on a non-anchor carrier some information needs to be provided from the MME as part of the paging message. 

Since these agreements were made there has also been an email discussion [3] on the topic and this contribution will discuss the open issues therein and the remaining details on how to support paging on non-anchor PRBs.
2 Discussion
This contribution provides an ASN.1 text proposal for parts of the accompanying contribution [4].
2.1 Text proposal for paging configuration

Below is an ASN.1 text proposal for how to support different numbers of paging repetitions in section 6.7.3 of TS 36.331:

RadioResourceConfigCommonSIB-NB information element
-- ASN1START
RadioResourceConfigCommonSIB-NB-r13 ::=
SEQUENCE {

rach-ConfigCommon-r13 




RACH-ConfigCommon-NB-r13,

bcch-Config-r13 





BCCH-Config-NB-r13,

pcch-Config-r13 





PCCH-Config-NB-r13,


nprach-Config-r13





NPRACH-ConfigSIB-NB-r13,


npdsch-ConfigCommon-r13




NPDSCH-ConfigCommon-NB-r13,


npusch-ConfigCommon-r13




NPUSCH-ConfigCommon-NB-r13,

dl-Gap-r13







DL-GapConfig-NB-r13


OPTIONAL,

-- Need OP

uplinkPowerControlCommon-r13


UplinkPowerControlCommon-NB-r13,

...,


[[
pcch-Config-v14xy




PCCH-Config-NB-v14xy

OPTIONAL

-- Need OR

]]
}
BCCH-Config-NB-r13 ::=




SEQUENCE {


modificationPeriodCoeff-r13



ENUMERATED {n16, n32, n64, n128}

}

PCCH-Config-NB-r13 ::=




SEQUENCE {


defaultPagingCycle-r13




ENUMERATED {rf128, rf256, rf512, rf1024},


nB-r13








ENUMERATED {













fourT, twoT, oneT, halfT, quarterT, one8thT,













one16thT, one32ndT, one64thT,












one128thT, one256thT, one512thT, one1024thT,












spare3, spare2, spare1},

npdcch-NumRepetitionPaging-r13


ENUMERATED {












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













r256, r512, r1024, r2048, 













spare4, spare3, spare2, spare1}

}
PCCH-Config-NB-v14xy ::=



SEQUENCE {


paging-carriers-r14





INTEGER (1..maxAvailPagingCarriers-r14),


pcch-ConfigCarrierList-NB



SEQUENCE (SIZE (1..paging-carriers-r14)) OF PCCH-ConfigPerCarrier-NB-r14
}

PCCH-ConfigPerCarrier-NB-r14 ::=

SEQUENCE {

npdcch-NumRepetitionPaging-r14


ENUMERATED {













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













r256, r512, r1024, r2048, spare4, spare3,












spare2, spare1} 

OPTIONAL

-- Need OR

nrsOffset







ENUMERATED { dB-12, dB-9, dB-6, dB0, dB3, 












dB6, dB9, dB12}


OPTIONAL

-- Need OR

 
pagingLoadWeight





ENUMERATED {w1, w2, w3, w4, w5} OPTIONAL
-- Need OR

}

-- ASN1STOP
	RadioResourceConfigCommonSIB-NB field descriptions

	defaultPagingCycle

Default paging cycle, used to derive ‘T’ in TS 36.304 [4]. Value rf128 corresponds to 128 radio frames, rf256 corresponds to 256 radio frames and so on.

	dl-Gap

Downlink transmission gap configuration for the carrier with NPSS/NSSS/NBCH/SIB1-NB. See TS 36.211 [21] and TS 36.213 [23] If the field is absent , there is no gap.

	modificationPeriodCoeff

Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n16 corresponds to value 16, n32 corresponds to value 32, and so on. The BCCH modification period should be larger or equal to 40.96s.

	nB

Parameter: nB is used as one of parameters to derive the Paging Frame and Paging Occasion according to TS 36.304 [4]. Value in multiples of 'T' as defined in TS 36.304 [4]. A value of fourT corresponds to 4 * T, a value of twoT corresponds to 2 * T and so on.

	npdcch-NumRepetitionPaging
Maximum number of repetitions for NPDCCH common search space (CSS) for paging, see TS 36.211 [21].

	paging-carriers

Number of paging carriers in use. Configurable from 1 up to maxAvailPagingCarriers.

	nrsOffset
Non-anchor NRS output power offset relative to anchor carrier NRS output power. Value dB3 correspond to 3 dB, value dB6 correspond to 6 dB, and so on. If the parameter is absent the offset shall be set to 0 dB.

	pagingLoadWeight
Weights for uneven paging load distribution over carriers. w1 correspond to a relative weight of 1, w2 correspond to a relative weight of 2, and so on. The paging load for a given carrier will be given according to wi/sum(w). Absence of this parameter should be interpreted as value w3.


And accordingly the maximum number of paging carriers could be specified as follows in section 6.7.4 of TS 36.331:

–
Multiplicity and type constraint definitions

-- ASN1START
maxAvailPagingCarriers-r14
INTEGER
::= 110 -- Maximum number of paging carriers
maxNPRACH-Resources-NB-r13
INTEGER ::=
3
-- Maximum number of NPRACH resources for NB-IoT

maxDRB-NB-r13



INTEGER ::= 2
-- Maximum number of Data Radio Bearers for NB-IoT

maxNS-Pmax-NB-r13 


INTEGER ::= 4
-- Maximum number of NS and P-Max values per band

maxSI-Message-NB-r13

INTEGER ::= 8
-- Maximum number of SI messages for NB-IoT

-- ASN1STOP

In the above example the maximum of carriers is based on the parameter indexToMidPRB-r13, the actual value to use would be FFS.
Proposal 1 Consider the above text proposal for the non-anchor paging configuration.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Consider the above text proposal for the non-anchor paging configuration.
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