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1. Introduction 
Following agreement was made in RAN2#1116bis-e meeting.

· The maximum number of TACs that can be broadcast in a cell in IOT NTN is 12, the same as NR NTN.

In this document, we provide details on the following open issue.
· OI 2.9 [Company Tdocs invited]: Signalling of multiple TACs per PLMN in eMTC and NB-IoT

2. Discussion 

Fixed cell scenario

There are maximum of 12 PLMNs that can be broadcast in SIB1. If each PLMN is allowed to signal 12 TACs, then the system information would have huge overhead on broadcasting 12 TACs in a cell, therefore, the agreement is to make sure total number of TACs broadcast in a cell is 12. One question is that if all 12 PLMNs shares same TAC (TA IDs), then how to signal 12 TACs. There can be following options.
(1) No delta signaling and no TAC sharing (i.e., each PLMN has to broadcast its own TAC) but total number of TACs does not exceed 12.
(2) Delta signaling and multiple PLMN can share TACs (e.g., shared one does not need to be signalled by multiple PLMNs) but total number of TACs does not exceed 12.
In our understanding, option#1 is too restrictive in case a cell/RAT is shared by 12 PLMNs, in which case, only one TAC can be broadcast by each PLMN. This would mean soft TAC update cannot be supported. Therefore, we think option#2 (delta signaling) can be considered such that multiple PLMNs can broadcast multiple TACs without exceeding the limit of 12 TACs per cell. We provide example of simple change to achieve this for eMTC and same structure can also be used for NB-IoT.
-- ASN1START

SystemInformationBlockType1-BR-r13 ::=
SystemInformationBlockType1

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInfo



SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFreqReselection



ENUMERATED {allowed, notAllowed},



csg-Indication





BOOLEAN,



csg-Identity





CSG-Identity


OPTIONAL
-- Need OR


},


cellSelectionInfo




SEQUENCE {



q-RxLevMin






Q-RxLevMin,



q-RxLevMinOffset




INTEGER (1..8)


OPTIONAL
-- Need OP


},


p-Max







P-Max





OPTIONAL,


-- Need OP


freqBandIndicator




FreqBandIndicator,


schedulingInfoList




SchedulingInfoList,


tdd-Config






TDD-Config




OPTIONAL,
-- Cond TDD


si-WindowLength





ENUMERATED {












ms1, ms2, ms5, ms10, ms15, ms20,












ms40},


systemInfoValueTag




INTEGER (0..31),


nonCriticalExtension



SystemInformationBlockType1-v890-IEs
OPTIONAL

}

SystemInformationBlockType1-v1610-IEs ::=
SEQUENCE {


eDRX-Allowed-5GC-r16




ENUMERATED {true}

OPTIONAL,
-- Need OR


transmissionInControlChRegion-r16
ENUMERATED {true}

OPTIONAL,
-- Cond BW-reduced

campingAllowedInCE-r16



ENUMERATED {true}


OPTIONAL,
-- Need OR


plmn-IdentityList-v1610



PLMN-IdentityList-v1610

OPTIONAL,
-- Need OR

nonCriticalExtension




SystemInformationBlockType1-v17xx-IEs


OPTIONAL
}
PLMN-IdentityList ::=




SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

PLMN-IdentityList-v1530 ::=



SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-v1530

PLMN-IdentityInfo-v1530 ::=



SEQUENCE {


cellReservedForOperatorUse-CRS-r15

ENUMERATED {reserved, notReserved}

}

SystemInformationBlockType1-v17xx-IEs ::=
SEQUENCE {


plmn-IdentityList-v1700

PLMN-IdentityList-v1700
OPTIONAL, -- Need OR
nonCriticalExtension



SystemInformationBlockType1-v17xx-IEs
OPTIONAL
}

PLMN-IdentityList-v1700 ::=



SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-v1700

PLMN-IdentityInfo-v1700::=
SEQUENCE {


trackingAreaList-r17



TrackingAreaList-r17 OPTIONAL,
-- Cond NoOfPLMN
}

TrackingAreaList-r17 ::= SEQUENCE (SIZE (1..maxTAC-r17)) OF  TrackingAreaCode
	SystemInformationBlockType1 field descriptions

	bandwithReducedAccessRelatedInfo

Access related information for BL UEs and UEs in CE. NOTE 3.

	campingAllowedInCE

Indicates whether non-BL UE is allowed to camp in the non-standalone BL cell in enhanced coverage mode when S-criterion for normal coverage is fulfilled. The field is not applicable for standalone BL cell.

	category0Allowed

The presence of this field indicates category 0 UEs are allowed to access the cell.

	cellAccessRelatedInfoList

This field contains a list allowing signalling of access related information per PLMN. One PLMN can be included in only one entry of this list. NOTE 4.

	

	plmn-IdentityList

List of PLMN identities. The first listed PLMN-Identity is the primary PLMN. If plmn-IdentityList-v1530, or plmn-IdentityList-v1700  is included, E-UTRAN includes the same number of entries, and listed in the same order, as in plmn-IdentityList (without suffix). If plmn-IdentityList-v1610 is included, E-UTRAN includes the same number of entries, and listed in the same order, as in plmn-IdentityList-r15. If plmn-IdentityList-v1700  is included, E-UTRAN includes the same number of entries, and listed in the same order, as in plmn-IdentityList (without suffix), and total number of tracking area codes in the list does not exceed 12.NOTE 2.

	plmn-Index
Index of the PLMN in the plmn-IdentityList fields included in SIB1 for EPC, indicating the same PLMN ID is connected to 5GC. Value 1 indicates the 1st PLMN in the 1st plmn-IdentityList included in SIB1, value 2 indicates the 2nd PLMN in the same plmn-IdentityList, or when no more PLMNs are present within the same plmn-IdentityList, then the PLMN listed 1st in the subsequent plmn-IdentityList within the same SIB1 and so on. NOTE 6.

	

	trackingAreaCode/trackingAreaCode-5GC

A trackingAreaCode that is common for all the PLMNs listed. NOTE2. NOTE 5.

	trackingAreaList
A list of tracking area codes for the PLMN listed. If this field is present for a PLMN, the trackingAreaCode (without suffix) is ignored. If this field is absent for a PLMN, the value signaled for the first PLMN in the plmn-IdentityList-v1700 applies. NOTE2.


	Conditional presence
	Explanation

	BW-reduced
	The field is optional present, Need OR, if schedulingInfoSIB1-BR in MIB is set to a value greater than 0. Otherwise the field is not present.

	FBI-max
	The field is mandatory present if freqBandIndicator (i.e. without suffix) is set to maxFBI. Otherwise the field is not present.

	mFBI
	The field is optional present, Need OR, if multiBandInfoList is present. Otherwise the field is not present.

	mFBI-max
	The field is mandatory present if one or more entries in multiBandInfoList (i.e. without suffix, introduced in -v8h0) is set to maxFBI. Otherwise the field is not present.

	RSRQ
	The field is mandatory present if SIB3 is being broadcast and threshServingLowQ is present in SIB3; otherwise optionally present, Need OP.

	RSRQ2
	The field is mandatory present if q-QualMinRSRQ-OnAllSymbols is present in SIB3; otherwise it is not present and the UE shall delete any existing value for this field.

	Hopping
	The field is mandatory present if si-HoppingConfigCommon field is broadcasted and set to on. Otherwise the field is optionally present, need OP.

	QrxlevminCE1
	The field is optionally present, Need OR, if q-RxLevMinCE1-r13 is set below -140 dBm. Otherwise the field is not present.

	TDD
	This field is mandatory present for TDD; it is not present for FDD and the UE shall delete any existing value for this field.

	TDD-OR
	The field is optional present for TDD, need OR; it is not present for FDD.

	WB-RSRQ
	The field is optionally present, need OP if the measurement bandwidth indicated by allowedMeasBandwidth in systemInformationBlockType3 is 50 resource blocks or larger; otherwise it is not present.

	SI-BR
	The field is mandatory present if schedulingInfoSIB1-BR is included in MIB with a value greater than 0. Otherwise the field is not present.

	NoOfPLMN
	This is mandatory present for the first PLMN in the plmn-IdentityList-v1700. This is optionally present, need OP, for other PLMNs in the plmn-IdentityList-v1700.


We propose to include the change in the RRC running CR.
However, for GEO cell, we can further discuss whether there is a need to broadcast multiple TACs per PLMN because there will be no TAC update mechanism needed (same as in TN scenario). RAN2 can also make assumption that the GEO cell follows the legacy signaling for TAC and inform SA2 if any alignment work is needed. 
Proposal 1 RAN2 clarify for eMTC and NB-IoT whether the GEO cell follows the legacy signaling for TAC, i.e., one common TAC for all PLMNs and inform SA2 for feedback and possible alignment work.

Proposal 2 For NGSO cell, include the suggested ASN.1 structure for signaling 12 TACs per cell in the RRC running CR.

3. Conclusion

Following proposals are made:
Proposal 1
RAN2 clarify for eMTC and NB-IoT whether the GEO cell follows the legacy signaling for TAC, i.e., one common TAC for all PLMNs and inform SA2 for feedback and possible alignment work.
Proposal 2
For NGSO cell, include the suggested ASN.1 structure for signaling 12 TACs per cell in the RRC running CR.
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