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1. Introduction

The RAN3 specification impacts of coverage based paging carrier selection depends on RAN2 decision, and RAN3 has sent the related LS to RAN2 about this [1]. Since the incoming RAN3 meeting is the last RAN3 meeting for Rel-17 WI, RAN2 should provide definite information early in this meeting so that RAN3 can decide the related specification change and complete the related WI on time.  
In this contribution, we will firstly discuss the information that RAN3 need, and give our suggestion. 

Moreover, there is still some discussion on ASN.1 signaling for R17 paging carrier configuration. In this contribution, we will give another ASN.1 example.
2. Discussion

Issue 1: RAN3 impacts
Besides the RAN3 LS, in “[Pre117e-301] Carrier selection open issues” discussion, the issue of RAN3 impacts also has been discussed. All the involving companies agree that the assigned information to UE in dedicated signaling also need to be delivered to core network and sent back to eNB in next paging. 

For delivering the assigned information to UE in dedicated signaling to core network and sent back to eNB, the following options have been mentioned:

· Option 1: in UEPagingCoverageInformation RRC container. This means RAN2 change.

· Option 2: in S1/NG signaling, e.g., in Cell Identifier and Coverage Enhancement Level IE in TS 36.413 and in Paging Assistance Data for CE Capable UE IE in TS 38.413. This means RAN3 change.
A bit more companies prefer Option 1 as they think the changes can be restricted within RAN2. 

Moreover, in the “[Post116bis-e][306][NBIOTeMTC R17] 36.331 running CR”, the information in dedicated signaling, e.g., coverageBasedPCG-r17, the coverage-based carrier selection indication has been included in the RRC Container UEPagingCoverageInformation-NB. But there is no description on the condition of providing the paging carrier selection indication in S1AP/NGAP interface. If Option 1 is finally agreed, we assume the field definition still need to be improved.
However, we want to firstly discuss some issues of Option 1.

Per our understanding, the current RRC Container UEPagingCoverageInformation-NB is optionally sent from eNB to core network. However, after introducing coverageBasedPCG-r17 into UEPagingCoverageInformation-NB, we have the requirement that, if coverageBasedPCG-r17 has been provided to the UE via RRC release message, eNB should mandatorily include this IE in the UEPagingCoverageInformation-NB and mandatorily send this UEPagingCoverageInformation-NB to the core network. All these are new constraints or conditions for eNB.
Observation 1: The current RRC Container UEPagingCoverageInformation-NB is optionally sent from eNB to core network. However, if introducing coverageBasedPCG-r17 into UEPagingCoverageInformation-NB, there is new requirement that, if coverageBasedPCG-r17 has been provided to the UE via RRC release message, eNB should mandatorily include this IE in the UEPagingCoverageInformation-NB and mandatorily send this UEPagingCoverageInformation-NB to the core network.
Moreover, in TS 23.401 and 23.501, it is specified that Paging Assistance Data for CE capable UE is included in every subsequent Paging message if Enhanced Coverage is not restricted for the UE as follows:
	TS 23.401

4.3.27.1
Paging for Enhanced Coverage

Support of UEs in Enhanced Coverage is specified in TS 36.300 [5].

Whenever S1 is released and Information for Enhanced Coverage is available for the UE, the eNB sends it to the MME as described in clause 5.3.5.

The MME stores the received Information for Enhanced Coverage and, if Enhanced Coverage Restricted parameter is not set then MME, includes it in every subsequent Paging message for all eNBs selected by the MME for paging.
TS 23.501

5.31.13
Paging for Enhanced Coverage

Support of UEs in Enhanced Coverage is specified in TS 36.300 [30].

Whenever N2 is released and Paging Assistance Data for CE capable UE is available for the UE, the NG-RAN sends it to the AMF as described in clause 4.2.6 of TS 23.502 [3].

The AMF stores the received Paging Assistance Data for CE capable UE and, if Enhanced Coverage is not restricted for the UE, then the AMF includes it in every subsequent Paging message for all NG-RAN nodes selected by the AMF for paging.

NOTE:
Only the NG-RAN node which cell ID is included in the Paging Assistance Data considers the assistance data.


The RRC Container UEPagingCoverageInformation-NB is included in the Paging Assistance Data for CE capable UE IE in S1AP/NGAP. According to above description, it can be seen that only if Enhanced Coverage is not restricted for the UE, the received Paging Assistance Data for CE capable UE would be mandatorily sent from core network to target eNB/gNB in next paging. In other word, if the UE is an Enhanced Coverage restricted UE, the Paging Assistance Data for CE capable UE IE may not be sent from core network to target eNB/gNB.

In RAN2, we don’t have any restriction that this R17 feature CEL-based paging carrier selection cannot be used to Enhanced Coverage restricted UE, so we assume the above restriction in TS 23.401 and 23.501 should be relaxed, e.g., no matter whether the UE is Enhanced Coverage restricted UE, if the coverageBasedPCG-r17 is included in UEPagingCoverageInformation-NB, the Paging Assistance Data for CE capable UE should be always provided to target paging eNB in subsequent Paging message.
Observation 2: According to the SA2 specifications (TS 23.401 and TS 23.501), in the case that the UE is Enhanced Coverage restricted UE, the Paging Assistance Data for CE capable UE that includes UEPagingCoverageInformation-NB may not be able to be sent from core network to the target paging eNB in next paging.

Even we have no strong opinion on choice of Option 1 or Option 2, considering the above observed restrictions for Option 1, we still want to prefer an explicit IE definition in RAN3 (and maybe SA2) signaling. This IE is conditionally mandatory provided, with the condition that coverageBasedPCG-r17 has been provided to the UE via RRC release message. This scheme may be clean one and would have no impacts on the existing rules for UEPagingCoverageInformation-NB and Paging Assistance Data for CE capable UE.
Proposal 1: It’s suggest to go for Option 2 for delivering the assigned coverage level related information to UE in dedicated signaling to core network and sent back to eNB
Proposal 2: If Option 1 is selected, it is necessary to capture the condition in the field definition of UEPagingCoverageInformation-NB about how to provide the assigned coverage level related information in S1AP/NGAP interface.
Based on the proposal, we provide the contexts for response LS for reference in ANNEX.
Issue 2: Another ASN.1 example for R17 paging carrier configuration
In the “[Post116bis-e][306][NBIOTeMTC R17] 36.331 running CR” discussion, there is still some discussion in ASN.1 configuration for R17 paging carrier configuration. Approach 1 (to extend PCCH-Config-NB) and Approach 2(to add new paging carrier list) are compared. In below, we will give another variant example for Approach 1:
SystemInformationBlockType22-NB information element
-- 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


]],


[[cbp-CoveragLevelList-r17 
SEQUENCE (SIZE (1.. 2) CBP-CoveragLevelConfig-NB-r17 OPTIONAL -- Cond PCCH-Config-r17


]]
}

CBP-CoveragLevelConfig-NB-r17 SEQUENCE {


nB-r17
ENUMERATED {fourT, twoT, oneT, halfT, quarterT, one8thT, one16thT, one32ndT, 








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







spare2, spare1}
OPTIONAL,
-- Need OP


ue-SpecificDRX-CycleMin-r17     ENUMERATED {rf32, rf64, rf128, rf256}
OPTIONAL, -- Need OR


rsrpThreshold-r17



RSRP-Range,
}
DL-ConfigCommonList-NB-r14 ::=

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












DL-ConfigCommon-NB-r14

UL-ConfigCommonList-NB-r14 ::=

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












UL-ConfigCommon-NB-r14

UL-ConfigCommonListTDD-NB-r15 ::=
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF












UL-ConfigCommonTDD-NB-r15

DL-ConfigCommon-NB-r14 ::=


SEQUENCE {


dl-CarrierConfig-r14



DL-CarrierConfigCommon-NB-r14,


pcch-Config-r14




PCCH-Config-NB-r14


OPTIONAL, -- Need OR


...,


[[
wus-Config-r15




WUS-ConfigPerCarrier-NB-r15

OPTIONAL
-- Cond WUS


]],


[[
gwus-Config-r16




WUS-ConfigPerCarrier-NB-r15

OPTIONAL
-- Cond GWUS


]],


[[
pcch-Config-r17




PCCH-Config-NB-r17
OPTIONAL -- Cond No-PCCH-Config-r14


]]
}

PCCH-Config-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 OP


pagingWeight-r14





PagingWeight-NB-r14
DEFAULT w1,


...

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


cbp-CoveragLevelIndex-r17 INTEGER (1..2),


npdcch-NumRepetitionPaging-r17
ENUMERATED {










r1, r2, r4, r8, r16, r32, r64, r128} OPTIONAL, -- Need OP


pagingWeight-r17
PagingWeight-NB-r14
DEFAULT w1,


...

}
PagingWeight-NB-r14
::=


ENUMERATED {w1, w2, w3, w4, w5, w6, w7, w8,













w9, w10, w11, w12, w13, w14, w15, w16}

UL-ConfigCommon-NB-r14 ::=


SEQUENCE {


ul-CarrierFreq-r14




CarrierFreq-NB-r13,


nprach-ParametersList-r14


NPRACH-ParametersList-NB-r14
OPTIONAL, -- Need OR


...,


[[
nprach-ParametersListEDT-r15
NPRACH-ParametersList-NB-r14
OPTIONAL -- Cond EDT


]]

}

UL-ConfigCommonTDD-NB-r15 ::=

SEQUENCE {


tdd-UL-DL-AlignmentOffset-r15

TDD-UL-DL-AlignmentOffset-NB-r15,


nprach-ParametersListTDD-r15

NPRACH-ParametersListTDD-NB-r15
OPTIONAL, -- Need OR


...

}

NPRACH-ProbabilityAnchorList-NB-r14 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF













NPRACH-ProbabilityAnchor-NB-r14

NPRACH-ProbabilityAnchor-NB-r14 ::=

SEQUENCE {


nprach-ProbabilityAnchor-r14


ENUMERATED {













zero, oneSixteenth, oneFifteenth, oneFourteenth,













oneThirteenth, oneTwelfth, oneEleventh, oneTenth,













oneNinth, oneEighth, oneSeventh, oneSixth,













oneFifth, oneFourth, oneThird, oneHalf}















OPTIONAL
-- Need OP

}

-- ASN1STOP

	SystemInformationBlockType22-NB field descriptions

	………

	cbp-CoveragLevelIndex-r17

Indicates the index of the item in cbp-CoveragLevelList-r17.

	…………


Proposal 3: The above ASN.1 example for R17 paging carrier configuration can be further discussed in TS 36.331 running CR review.
3. Conclusions

In this contribution, we make the following observationas and proposals:

Observation 1: The current RRC Container UEPagingCoverageInformation-NB is optionally sent from eNB to core network. However, if introducing coverageBasedPCG-r17 into UEPagingCoverageInformation-NB, there is new requirement that, if coverageBasedPCG-r17 has been provided to the UE via RRC release message, eNB should mandatorily include this IE in the UEPagingCoverageInformation-NB and mandatorily send this UEPagingCoverageInformation-NB to the core network.
Observation 2: According to the SA2 specification (TS 23.401 and TS 23.501), if the coverageBasedPCG-r17 (e.g. coverage-based carrier selection indication) is included in the RRC Container UEPagingCoverageInformation-NB, in the case that the UE is Enhanced Coverage restricted UE, the Paging Assistance Data for CE capable UE that includes UEPagingCoverageInformation-NB may not be able to be sent from core network to the target paging eNB in next paging.

Proposal 1: It’s suggest to go for Option 2 for delivering the assigned coverage level related information to UE in dedicated signaling to core network and sent back to eNB
Proposal 2: If Option 1 is selected, it is necessary to capture the condition in the field definition of UEPagingCoverageInformation-NB about how to provide the assigned coverage level related information in S1AP/NGAP interface.
Proposal 3: The above ASN.1 example for R17 paging carrier configuration can be further discussed in TS 36.331 running CR review.
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ANNEX

Proposed contexts for response LS

Alt1: if RAN2 decide to include coverageBasedPCG-r17 (e.g. coverage-based carrier selection indcation) in the RRC Container UEPagingCoverageInformation-NB. 

	1
Overall description

RAN2 would like to thank RAN3 for their LS on Coverage-Based Carrier Selection.

RAN2 has discussed this issue and decided to include coverage-based carrier selection indication in the RRC Container UEPagingCoverageInformation-NB. 

RAN2 has also agreed that if the coverage-based carrier selection indication is included in the RRC Release message, it must be included in the RRC Container UEPagingCoverageInformation-NB, and be delivered to the subsequent paging eNB; and if the coverageBasedPCG-r17 (e.g. coverage-based carrier selection indication) is not included in the RRC Release message, it should not be delivered to the subsequent paging eNB. RAN2 has captured this condition in the specification TS 36.xxx.

RAN2 suggests RAN3 and SA2 to take these information into account and decide whether it is necessary to update their specifications. 
2
Actions

To RAN3 and SA2:

ACTION: RAN2 kindly asks RAN3 and SA2 to take the above information into account in their future work.


Alt2: if RAN2 decide not to include coverageBasedPCG-r17(e.g. coverage-based carrier selection indication) in the RRC Container UEPagingCoverageInformation-NB

	1
Overall description

RAN2 would like to thank RAN3 for their LS on Coverage-Based Carrier Selection.

RAN2 has discussed this issue and decided not to include coverage-based carrier selection indication in the RRC Container UEPagingCoverageInformation-NB. RAN2 assume RAN3 needs to include coverage-based carrier selection indication in their related S1AP/NGAP message. 
RAN2 has also agreed that if the coverage-based carrier selection indication is included in the RRC Release message, it must be delivered to the subsequent paging eNB. And if the coverage-based carrier selection indication is not included in the RRC Release message, it should not be delivered to the subsequent paging eNB. RAN2 assume RAN3 needs to capture these in their specification. 
RAN2 suggests RAN3 and SA2 to take these information into account and decide whether it is necessary to update their specifications. 

2
Actions

To RAN3 and SA2:

ACTION: RAN2 kindly asks RAN3 and SA2 to take the above information into account in their future work.



