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Discussion and decision
1 Introduction
During RAN2#114-e, further progress was made on the following Release 17 WI objective [1] and a number of agreements reached [2]:
•
Introduce support for NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration (e.g. maximum repetitions UL/DL, DRX configurations, etc.). [NB-IoT] [RAN2, RAN3]
This document is to progress the work on the following agrements:

	RAN2#114-e agreements:
· Rel-17 paging carriers and the legacy paging carriers should be exclusive.

· Rel-17 paging carrier configuration is provided in broadcast signalling.


2 Discussion
It has been agreed that Release 17 paging carriers and legacy paging carriers should exclusive, i.e., a paging carrier configured with legacy signalling shall not be configured with Release 17 signalling and vice versa. This means a new Release 17 PCCH configuration is required to configure coverage-based paging carrier. A contribution in [3] proposes an example signalling. We think for each coverage-based paging carrier the need or absence of the various PCCH parameters are as shown in Table 1.

Table 1 View on parameters for coverage-based paging carrier
	Parameter
	Present
	Reason

	PagingCycle
	Optional (R13)
	If paging carrier specific DRX is agreed to be supported. The signalling proposed in Table 2 assumes carrier specific DRX support with all value range as in Release 16.

	nB
	Optional (R13)
	We think this goes with presence of paging carrier specific DRX cycle.

	npdcch-NumRepetitionPaging
	Mandatory (R13/14)
	The whole intention of this feature is to be able to configure a lower Rmax and for legacy paging carriers.

	pagingWeight
	Not needed (R14)
	It is highly unlikely there would be more than one paging carrier for a specific coverage level lower than maximum coverage level in the cell. For that reason, if a coverage-based paging carrier is more appropriate for a UE then it should always select that carrier.

	Coverage Level 
	Maybe, (new)
	This is needed if paging carrier selection done based on NRSRP. 
This is not needed if paging carrier selection done based on the estimated Rmax, in which case npdcch-NumRepetitionPaging is sufficient but in this case no two coverage-based paging carriers configured should be configured with the same value for npdcch-NumRepetitionPaging.
The signalling proposed in Table 2 assumes paging carrier selection is based on NRSRP.


Proposal 1: Paging Weight is not used for selecting coverage-based paging carrier.

Proposal 2: npdcch-NumRepetitionPaging is always configured for each coverage-based paging carrier.

Proposal 3: nB is optionally configured for each coverage based paging carrier.

Proposal 4: Discus whether UE selects coverage-based paging carrier based on coverage level or on estimated npdcch-NumRepetitionPaging.
Proposal 5: If coverage-based paging carrier selection is based on estimated npdcch-NumRepetitionPaging then no two paging carriers should be configured with the same value for npdcch-NumRepetitionPaging.

Based on the above, the signalling for coverage-based paging carrier configuration are shown in Table 2. It is assumed this signalling is added to SIB22-NB but principle is the same for including this signalling in another SIB.
Table 2 Coverage-based paging carrier signalling
-- ASN1START 
SystemInformationBlockType22-NB-r14 ::= SEQUENCE { 
dl-ConfigList-r14 DL-ConfigCommonList-NB-r14 OPTIONAL, -- Need OR
ul-ConfigList-r14 UL-ConfigCommonList-NB-r14 OPTIONAL, -- Need OR
pagingWeightAnchor-r14 PagingWeight-NB-r14 OPTIONAL, -- Cond pcch-config
nprach-ProbabilityAnchorList-r14 NPRACH-ProbabilityAnchorList-NB-r14 OPTIONAL, -- Cond nprach-config
lateNonCriticalExtension OCTET STRING OPTIONAL, ...,
[[ mixedOperationModeConfig-r15 SEQUENCE {

dl-ConfigListMixed-r15 DL-ConfigCommonList-NB-r14 OPTIONAL, -- Cond dl-ConfigList

ul-ConfigListMixed-r15 UL-ConfigCommonList-NB-r14 OPTIONAL, -- Cond ul-ConfigList

pagingDistribution-r15 ENUMERATED {true} OPTIONAL, -- Need OR

nprach-Distribution-r15 ENUMERATED {true} OPTIONAL -- Need OR

} OPTIONAL, -- Need OR

ul-ConfigList-r15 UL-ConfigCommonListTDD-NB-r15 OPTIONAL -- Cond TDD
]]
[[ 
dl-ConfigCommon-NB-r15 DL-ConfigCommonList-NB-r17 OPTIONAL, -- Need OR

]]

}
--- other existing IEs omitted ----
DL-ConfigCommonList-NB-r17 ::= SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF DL-ConfigCommon-NB-r17
--- other existing IEs omitted ----
DL-ConfigCommon-NB-r17 ::= SEQUENCE { 

dl-CarrierConfig-r17 DL-CarrierConfigCommon-NB-r14, 
pcch-Config-r17 PCCH-Config-NB-r17

wus-Config-r15 WUS-ConfigPerCarrier-NB-r15 OPTIONAL, -- Cond WUS 

gwus-Config-r16 WUS-ConfigPerCarrier-NB-r15 OPTIONAL, -- Cond GWUS


...

}
PCCH-Config-NB-r17 ::= SEQUENCE { 

carrierSpecificPagingCycle-r17 ENUMERATED {rf32, rf64, rf128, rf256, rf512, rf1024, spare2, spare1}










, OPTIONAL -- Need OP
carrierSpecific-nB-r17 ENUMERATED {fourT, twoT, oneT, halfT, quarterT, one8thT, one16thT, one32ndT, 








one64thT, one128thT, one256thT, one512thT, one1024thT, spare3,








spare2, spare1}, OPTIONAL -- Need OP
npdcch-NumRepetitionPaging-r17 ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128, r256, r512, r1024,












r2048, spare4, spare3, spare2, spare1},


carrierSpecificCoverageLevel-r17 RSRP-Range,


...

}
Proposal 6: RAN2 consider the signalling proposed in Table 2 as a baseline.

Summary

This document considers the previous agreements and proposes signalling to implement the agreements. The document also considers which parameters for coverage-based paging carrier are needed and which are not needed.
Proposal 1:
Paging Weight is not used for selecting coverage-based paging carrier.
Proposal 2:
npdcch-NumRepetitionPaging is always configured for each coverage-based paging carrier.
Proposal 3:
nB is optionally configured for each coverage based paging carrier.
Proposal 4:
Discus whether UE selects coverage-based paging carrier based on coverage level or on estimated npdcch-NumRepetitionPaging.
Proposal 5:
If coverage-based paging carrier selection is based on estimated npdcch-NumRepetitionPaging then no two paging carriers should be configured with the same value for npdcch-NumRepetitionPaging.
Proposal 6:
RAN2 consider the singalling proposed in Table 2 as a baseline.
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