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1 Background
RAN2 agreed to support CE level signalling over S1 for paging similar as for eMTC:
· RAN2 assumes that the CN node can provide information on the coverage level of the UE, the paging attempt number, and the last known Cell ID, to RAN node in NB-IoT. 

· RAN2 assumes that eNB forwards the coverage level to the MME. It is FFS how the eNB can know the UE coverage level. 

S1 signalling (36.413 RAN3) 
The PAGING message (section 9.1.6) may include IE Assistance Data for Paging (section 9.2.1.103) which may include IE Assistance Data for CE capable UEs (section 9.2.1.108) which may include IE Cell Identifier and Coverage Enhancement Level (section 9.2.1.109) which includes IE Coverage Enhancement Level:

9.2.1.109 Cell Identifier and Coverage Enhancement Level

This IE provides information for paging CE capable UEs.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Global Cell ID
	M
	
	E-UTRAN CGI 9.2.1.38
	

	Coverage Enhancement Level
	M
	
	OCTET STRING
	Includes the UEPagingCoverageInformation message as defined in 10.2.2 of TS 36.331 [16].


The UE CONTEXT RELEASE COMPLETE message (section 9.1.4.7) may also include IE Cell Identifier and Coverage Enhancement Level (section 9.2.1.109) which includes IE Coverage Enhancement Level.

The semantics description of IE Coverage Enhancement Level refers to UEPagingCoverageInformation in section 10.2.2. in 36.331. The IE UEPagingCoverageInformation includes the npdcch-NumRepetition-r13 up to 256 for eMTC:
UEPagingCoverageInformation ::= SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




uePagingCoverageInformation-r13


UEPagingCoverageInformation-r13-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UEPagingCoverageInformation-r13-IEs ::= SEQUENCE {


npdcch-NumRepetition-r13



INTEGER (1..256)
OPTIONAL,


nonCriticalExtension




SEQUENCE {} 

OPTIONAL

}
RAN1 agreed that the maximum number of NPDCCH repetitions for NB-IoT is 2048:

· The set of options for the max number of repetitions in an NB-PDCCH search space is the same for all search spaces

· Rmax is from: {1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048}
2 Discussion
For NB-IoT it should be possible to signal up to 2048 NPDCCH repetitions for the CE level signalled over S1. It is proposed to signal this as an INTEGER (range 1..2048) similar as for eMTC. Thus CR 36.331 for NB-IoT should include an option to signal 2048 NPDCCH repetitions for NB-IoT:

UEPagingCoverageInformation ::= SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




uePagingCoverageInformation-r13


UEPagingCoverageInformation-r13-IEs,




spare7 NULLuePagingCoverageInformationNB-r13


UEPagingCoverageInformationNB-r13-IEs,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UEPagingCoverageInformation-r13-IEs ::= SEQUENCE {


mpdcch-NumRepetition-r13



INTEGER (1..256)
OPTIONAL,


nonCriticalExtension




SEQUENCE {} 

OPTIONAL

}
UEPagingCoverageInformationNB-r13-IEs ::= SEQUENCE {


npdcch-NumRepetition-r13



INTEGER (1..2048)
OPTIONAL,


nonCriticalExtension




SEQUENCE {} 

OPTIONAL

}
Proposal: A UEPagingCoverageInformationNB-r13-IEs is introduced in UEPagingCoverageInformation that can include up to 2048 NPDCCH repetitions, i.e. INTEGER (1..2048) for NB-IoT.
3 Summary

RAN2 is kindly asked to discuss CE level signaling over S1 for NB-IOT: 

Proposal: A UEPagingCoverageInformationNB-r13-IEs is introduced in UEPagingCoverageInformation that can include up to 2048 NPDCCH repetitions, i.e. INTEGER (1..2048) for NB-IoT.
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