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Discussion and decision
1 Introduction
Referring to the good work progress made at last RAN2#116bis-e meeting, we address the following open issues in this contribution:
1. Applicability of MINT for eMTC/NB-IoT devices connected to 5GC
2. Signaling of PLMNs with disaster condition in SIBX

2 Discussion
2.1 Applicability of MINT for eMTC/NB-IoT devices connected to 5GC
MINT (Minimization of Service Interruption) is a 5GC feature and thus, in-principle applicable to all RATs and device types which can be connected to 5GC, i.e. NR, LTE, eMTC (from R16) and NB-IoT (from R16). The endorsed draft CRs to TS 38.331 [1] and TS 36.331 [2] currently capture only the support of MINT for NR and LTE, and for normal 5GC-capable UEs. However, from AS perspective there are no strong reasons why MINT cannot be supported for 5GC-capable eMTC/NB-IoT UEs:
· A MINT-capable UE needs to be configured by its HPLMN with new Access Identity 3 to perform access control check based on Access Identity 3 in the PLMN that provides disaster roaming service.

· A MINT-capable UE needs to acquire disaster related information in the new SIBX to determine the applicable PLMN to select in case of disaster condition.
If MINT is supported for 5GC-capable eMTC/NB-IoT UEs then the following AS impacts to LTE and NB-IoT in TS 36.331 [5] need to be considered:
1. For eMTC:
· Clarification may be needed that SIBX and SIB25 (containing the updated UAC parameters) can be sent on SystemInformation-BR and in the set of narrowbands which are configured in the LTE cell for eMTC UEs.
· SI message size restriction of 936 bits.

2. For NB-IoT:
· The narrowband version of SIBX needs to be specified and added to the SystemInformation-NB message.
· The SIB14-NB containing the access barring parameters for EPC and 5GC needs to be updated with the new UAC barring factor for Access Identity 3.
· SI message size restriction of 680 bits.
On the other hand, it can be argued that 5GC-capable eMTC/NB-IoT UEs may not be in the primary scope of the MINT feature. Furthermore, the discussion and decision on the support of MINT for 5GC-capable eMTC/NB-IoT UEs may be better done in the eMTC/NB-IoT session and maybe for R18 if there is interest.
Proposal 1: RAN2 to decide whether to support MINT for 5GC-capable eMTC/NB-IoT UEs in R17.
2.2 Signaling of PLMNs with disaster condition in SIBX
2.2.1 Analysis of the alternatives for signaling of PLMNs with disaster condition
In RAN2#116bis-e meeting two alternatives for signaling of PLMNs with disaster condition were discussed based on [3] and alternative 2 has been adopted based on two simple examples.

Alternative 1: Merging common and specific PLMNs

· In this approach the network can signal a list of common PLMNs with disaster condition which are shared among all PLMNs sharing the cell. 

· In addition to these common PLMNs with disaster condition, for a particular PLMN sharing the cell, the network can add additional PLMN-specific PLMNs with disaster condition. 

· So the common and PLMN-specific PLMNs with disaster condition are merged.

The SIBX structure for signaling alternative 1 may look as below:

SIBX-r17 ::=                      SEQUENCE {


commonPLMNsWithDisasterCondition-r17
SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity




OPTIONAL,

-- Need R


applicableDisasterInfoList-r17


SEQUENCE (SIZE (1..maxPLMN)) OF ApplicableDisasterInfo-r17
OPTIONAL, 

-- Need R


lateNonCriticalExtension



OCTET STRING                 


OPTIONAL,


...

}

ApplicableDisasterInfo-r17
::= SEQUENCE {


noDisasterRoaming-r17

ENUMERATED {true} 




OPTIONAL, 

-- Need R

oneBitApproach-r17


ENUMERATED {true} 




OPTIONAL, 

-- Need R

commonPLMNs-r17



ENUMERATED {true} 




OPTIONAL, 

-- Need R

dedicatedPLMNs-r17


SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity 

OPTIONAL, 

-- Need R
}

Alternative 2: Either common PLMNs or specific PLMNs

· In this approach the network signals a common list of PLMNs with disaster condition which can be commonly applicable to the PLMNs sharing the cell.

· Then, for each PLMN sharing the cell, the network can indicate either if (only) the common list of disaster PLMNs applies, or if (only) a specific list of disaster PLMNs should apply.

The SIBX structure for signaling alternative 2 as specified in the NR draft CR [1] is shown below:
SIBX-r17 ::=                      SEQUENCE {


commonPLMNsWithDisasterCondition-r17
SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity




OPTIONAL,

-- Need R


applicableDisasterInfoList-r17


SEQUENCE (SIZE (1..maxPLMN)) OF ApplicableDisasterInfo-r17
OPTIONAL, 

-- Need R


lateNonCriticalExtension



OCTET STRING                 


OPTIONAL,


...

}

ApplicableDisasterInfo-r17
::= CHOICE {


noDisasterRoaming-r17

NULL,


oneBitApproach-r17


NULL,

-- The semantics for this approach is pending CT1 progress


commonPLMNs-r17



NULL,


dedicatedPLMNs-r17


SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity

}

However, we think that the decision on the signaling alternative to adopt for SIBX should be based on a more thorough analysis. Therefore, in the following we compare the signaling overhead for both alternatives based on some examplary scenarios.
	Example 1:

· Two PLMNs sharing the cell: PLMN1, PLMN2

· 4 PLMNs with disaster condition: PLMN A, PLMN B, PLMN C, PLMN D

· Both PLMN1 and PLMN2 provide disaster roaming service for all 4 PLMNs with disaster condition


Observation 1: For this example 1 for both signaling alternatives the 4 PLMNs with disaster condition are signaled in the common list. That means the overhead is same for both alternatives.

	Example 2: 

· Two PLMNs sharing the cell: PLMN1, PLMN2

· 4 PLMNs with disaster condition: PLMN A, PLMN B, PLMN C, PLMN D

· PLMN1 and PLMN2 provide disaster roaming service for different sets of PLMNs with disaster condition:

· PLMN1: PLMN A, PLMN B, PLMN C

· PLMN2: PLMN A, PLMN B, PLMN D

· The signaling overhead of the alternatives is then as follows:

· Alt1:

· Common list: {PLMN A, PLMN B}

· Specific list: 

· PLMN1: {common list} + {PLMN C}

· PLMN2: {common list} + {PLMN D}

· Alt2:

· Common list: {PLMN A, PLMN B, PLMN C}
· Specific list: 

· PLMN1: {common list}

· PLMN2: {PLMN A, PLMN B, PLMN D}


Observation 2: For this example 2 the Alt1 is slightly better than Alt2 since only 4 PLMNs need to be signaled acc. to Alt1 compared to 6 PLMNs acc. to Alt2. 

	Example 3:

· Two PLMNs sharing the cell: PLMN1, PLMN2

· 3 PLMNs with disaster condition: PLMN A, PLMN B, PLMN D

· PLMN1 and PLMN2 provide disaster roaming service for different sets of PLMNs with disaster condition:

· PLMN1: PLMN A, PLMN B

· PLMN2: PLMN D

· The signaling overhead of the alternatives is then as follows:

· Alt1:

· Common list: {PLMN A, PLMN B}

· Specific list: 

· PLMN1: {common list}

· PLMN2: {PLMN D}

· Alt2:

· Common list: {PLMN A, PLMN B}
· Specific list: 

· PLMN1: {common list}

· PLMN2: {PLMN D}


Observation 3: For this example 3 the overhead is same for both Alt1 and Alt2 since only 3 PLMNs need to be signaled acc. to both alternatives. 
	Example 4:

· Four PLMNs sharing the cell: PLMN1, PLMN2, PLMN3, PLMN4

· 6 PLMNs with disaster condition: PLMN A, PLMN B, PLMN C, PLMN D, PLMN E, PLMN F

· PLMN1 to PLMN4 provide disaster roaming service differently:

· PLMN1: PLMN A, PLMN B, PLMN C, PLMN D, PLMN F

· PLMN2: PLMN C, PLMN D, PLMN E
· PLMN3: PLMN D, PLMN E
· PLMN4: no Disaster roaming

· The signaling overhead of the alternatives is then as follows:

· Alt1:

· Common list: {PLMN D, PLMN E}

· Specific list: 

· PLMN1: {PLMN A, PLMN B, PLMN C, PLMN D, PLMN F}

· PLMN2: {common list} + {PLMN C}

· PLMN3: {common list}

· PLMN4: {no Disaster roaming}

· Alt2:

· Common list: {PLMN A, PLMN B, PLMN C, PLMN D, PLMN F}

· Specific list: 

· PLMN1: {common list}

· PLMN2: {PLMN C, PLMN D, PLMN E}

· PLMN3: {PLMN D, PLMN E}

· PLMN4: {no Disaster roaming}


Observation 4: For this example 4 the Alt1 is slightly better than Alt2 since only 8 PLMNs need to be signaled acc. to Alt1 compared to 10 PLMNs acc. to Alt2. 

	Example 5:

· Three PLMNs sharing the cell: PLMN1, PLMN2, PLMN3

· 6 PLMNs with disaster condition: PLMN A, PLMN B, PLMN C, PLMN D, PLMN E, PLMN F

· PLMN1 to PLMN3 provide disaster roaming service for different sets of PLMNs with disaster condition:

· PLMN1: PLMN A, PLMN B, PLMN C, PLMN D, PLMN E, PLMN F

· PLMN2: PLMN B, PLMN C, PLMN D, PLMN F

· PLMN3: PLMN B, PLMN C, PLMN D
· The signaling overhead of the alternatives is then as follows:

· Alt1:

· Common list: {PLMN B, PLMN C, PLMN D}

· Specific list: 

· PLMN1: {common list} + {PLMN A, PLMM E, PLMN F}

· PLMN2: {common list} + {PLMN F}

· PLMN3: {common list}

· Alt2:

· Common list: {PLMN A, PLMN B, PLMN C, PLMN D, PLMN E, PLMN F}
· Specific list: 

· PLMN1: {common list}

· PLMN2: {PLMN B, PLMN C, PLMN D, PLMN F}

· PLMN3: {PLMN B, PLMN C, PLMN D}


Observation 5: For this example 5 the Alt1 is much better than Alt2 since only 7 PLMNs need to be signaled acc. to Alt1 compared to 13 PLMNs acc. to Alt2.

Summary:

1. In scenarios where the number of PLMNs sharing the cell is low and disaster roaming service is provided only for a limited number of PLMNs with disaster condition the signaling overhead for Alt1 and Alt2 is same (see Example 3). The same applies if all PLMNs sharing the cell provide disaster roaming service for the same set of PLMNs with disaster condition (see Example 1).

2. Signaling overhead reduction can be achieved with Alt1 in scenarios where multiple PLMNs sharing the cell provide disaster roaming service for a common set of PLMNs with disaster condition (see Example 2, Example 4 and Example 5).

Proposal 2: RAN2 to revisit the decision on alternative 2 for signaling of PLMNs with disaster condition in SIBX.
2.2.2 Further optimization for signaling alternative 1

As shown above the signaling alternative 1 can achieve better signaling overhead reduction compared to signaling alternative 2 in scenarios where higher number of PLMNs are involved in disaster roaming. And some further signaling overhead reduction can be achieved with further optimization of signaling alternative 1, here denoted as Alt1-extended, if more than one common list is defined, see Examples 4b and 5b below. 
· Example 4b: the number of PLMNs with disaster condition to be signaled can be further reduced from 8 to 7.

· Example 5b: the number of PLMNs with disaster condition to be signaled can be further reduced from 7 to 6.

Proposal 3: RAN2 to consider alternative 1 with further optimization for signaling of PLMNs with disaster condition in SIBX.

The SIBX structure for signaling Alt1-extended may look as below:

SIBX-r17 ::=                      SEQUENCE {

commonPLMN-GroupSet-List-r17 
SEQUENCE (SIZE (1..maxGroupSet-r17) OF CommonPLMN-GroupSet-r17
OPTIONAL, 

-- Need R


applicableDisasterInfoList-r17


SEQUENCE (SIZE (1..maxPLMN)) OF ApplicableDisasterInfo-r17
OPTIONAL, 

-- Need R


lateNonCriticalExtension



OCTET STRING                 


OPTIONAL,


...

}

ApplicableDisasterInfo-r17
::= SEQUENCE {


noDisasterRoaming-r17

ENUMERATED {true} 




OPTIONAL, 

-- Need R

oneBitApproach-r17


ENUMERATED {true} 




OPTIONAL, 

-- Need R

commonPLMN-GroupSet-IndexList-r17  SEQUENCE (SIZE (1..maxGroupSet-r17)) OF 



INTEGER (1.. maxGroupSet-r17)

OPTIONAL, 

-- Need R


dedicatedPLMNs-r17


SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity 

OPTIONAL, 

-- Need R
}
CommonPLMN-GroupSet-r17
::= SEQUENCE {


commonPLMN-Group-r17


SEQUENCE (SIZE (1..maxPLMN-Group-r17)) OF PLMN-Identity


}

maxPLMN-Group-r17
INTEGER ::= FFS

maxGroupSet-r17 
INTEGER ::= FFS
	Example 4b:

· Four PLMNs sharing the cell: PLMN1, PLMN2, PLMN3, PLMN4

· 6 PLMNs with disaster condition: PLMN A, PLMN B, PLMN C, PLMN D, PLMN E, PLMN F

· PLMN1 to PLMN4 provide disaster roaming service differently:

· PLMN1: PLMN A, PLMN B, PLMN C, PLMN D, PLMN F

· PLMN2: PLMN C, PLMN D, PLMN E
· PLMN3: PLMN D, PLMN E
· PLMN4: no Disaster roaming

· The signaling overhead of the alternatives is then as follows:

· Alt1-extended:

· Common list: 

· GroupSet1: {PLMN C, PLMN D}

· GroupSet2: {PLMN D, PLMN E}

· Specific list: 

· PLMN1: {common GroupSet1} + {PLMN A, PLMN B, PLMN F}

· PLMN2: {common GroupSet1} + {common GroupSet2}

· PLMN3: {common GroupSet2}

· PLMN4: {no Disaster roaming}


	Example 5b:

· Three PLMNs sharing the cell: PLMN1, PLMN2, PLMN3

· 6 PLMNs with disaster condition: PLMN A, PLMN B, PLMN C, PLMN D, PLMN E, PLMN F

· PLMN1 to PLMN3 provide disaster roaming service for different sets of PLMNs with disaster condition:

· PLMN1: PLMN A, PLMN B, PLMN C, PLMN D, PLMN E, PLMN F

· PLMN2: PLMN B, PLMN C, PLMN D, PLMN F

· PLMN3: PLMN B, PLMN C, PLMN D
· The signaling overhead of the alternatives is then as follows:

· Alt1-extended:

· Common list: 

· GroupSet1: {PLMN B, PLMN C, PLMN D}

· GroupSet2: {PLMN F}

· Specific list: 

· PLMN1: {common GroupSet1} + {common GroupSet2} + {PLMN A, PLMM E}

· PLMN2: {common GroupSet1} + {common GroupSet2}

· PLMN3: {common GroupSet1}


2.2.3 Further optimization for signaling of PLMN identities

Acc. to the specifications TS 38.331 [4] and TS 36.331 [5] a PLMN identity consists of Mobile Country Code (MCC) and Mobile Network Code (MNC), see the ASN.1 structure of IE PLMN-Identity below. The length of MCC is 3 digits and the length of MNC is 2 or 3 digits. The MCC identifies uniquely the country of domicile of the mobile subscriber. The MNC identifies the HPLMN of the mobile subscriber. Each digit is encoded by 4 bits so that a PLMN identity may take up to 24 bits.

Furthermore, if a PLMN identity is sent in a list then the presence of MCC for the first occurrence of the PLMN identity is mandatory. Otherwise, the presence of MCC is optional, i.e. if it is omitted then it is assumed that it takes the same value as the MCC as for the previous listed PLMN identity within that list. With this the signaling overhead can be reduced slightly.
PLMN-Identity ::=                   SEQUENCE {

    mcc                                 MCC                 OPTIONAL,                -- Cond MCC

    mnc                                 MNC

}

MCC ::=                             SEQUENCE (SIZE (3)) OF MCC-MNC-Digit

MNC ::=                             SEQUENCE (SIZE (2..3)) OF MCC-MNC-Digit

MCC-MNC-Digit ::=                   INTEGER (0..9)

	PLMN-Identity field descriptions

	mcc

The first element contains the first MCC digit, the second element the second MCC digit and so on. If the field is absent, it takes the same value as the mcc of the immediately preceding IE PLMN-Identity. See TS 23.003 [21].

	mnc

The first element contains the first MNC digit, the second element the second MNC digit and so on. See TS 23.003 [21].


	Conditional Presence
	Explanation

	MCC
	This field is mandatory present when PLMN-Identity is not used in a list or if it is the first entry of PLMN-Identity in a list. Otherwise it is optionally present, Need S.


In case of signaling of PLMNs with disaster condition the current rule for the presence of MCC does not need to be applied. The reason is that the list of PLMNs with disaster condition is associated with the PLMN sharing the cell. Therefore, further signaling overhead reduction can be achieved if the MCC of the PLMNs with disaster reduction is omitted when the MCC of PLMNs with disaster reduction is same as the associated PLMN sharing the cell.

Proposal 4: RAN2 to consider omitting the MCC of the PLMNs with disaster condition when those MCC are same as the associated PLMN sharing the cell.
3 Conclusion

In this contribution we have discussed some open issues for MINT and made the following proposals:
Proposal 1: RAN2 to decide whether to support MINT for 5GC-capable eMTC/NB-IoT UEs in R17.
Proposal 2: RAN2 to revisit the decision on alternative 2 for signaling of PLMNs with disaster condition in SIBX.
Proposal 3: RAN2 to consider alternative 1 with further optimization for signaling of PLMNs with disaster condition in SIBX.
Proposal 4: RAN2 to consider omitting the MCC of the PLMNs with disaster condition when those MCC are same as the associated PLMN sharing the cell.
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