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Discussion and decision
1 Introduction
In RAN2#115-e meeting the issue on missing scheduling restrictions of positioning SI messages for eMTC was discussed in the Positioning session with the following outcome [1]:
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· Endorsed (conclusion of email discussion [AT115-e][[601])

· Proponent is asked to submit the CR to the eMTC session at next meeting for review and final agreement
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· Endorsed (conclusion of email discussion [AT115-e][[601])

· Proponent is asked to submit the CR to the eMTC session at next meeting for review and final agreement
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· Noted without presentation

In accordance with the outcome of the discussion we have submitted revisions of the endorsed CRs [2], [3] to the eMTC session for review and final agreement. In this contribution we provide a summary of the discussion and some clarifications to the proposed changes to TS 38.331 to add the missing scheduling restrictions of positioning SI messages for eMTC.
2 Discussion
2.1 Broadcast of positioning assistance data for eMTC 
In Rel-15 the broadcast of positioning assistance data was introduced in TS 36.331 by CR [4] in the context of the WI on “UE Positioning Accuracy Enhancements for LTE” [5]. With the CR new positioning System Information (PosSystemInformation-r15-IEs) was introduced for carrying positioning SIBs (SystemInformationBlockPos), and the scheduling of the positioning SI messages is indicated by the field posSchedulingInfoList-r15 in SIB1.

Furthermore, acc. to the CR [4] the broadcast of positioning assistance data is applicable to both normal LTE UEs and eMTC UEs (i.e. BL/CE UEs):

1. In 36.331, subclause 5.2.1.1 [6], “posSIB” (referring to SystemInformationBlockPos) was added in the paragraph below for eMTC UEs:

The Bandwidth reduced Low Complexity (BL) UEs and UEs in Coverage Enhancement (CE) apply Bandwidth Reduced (BR) version of the SIB, posSIB or SI messages. A UE considers itself in enhanced coverage as specified in TS 36.304 [4]. In this and subsequent clauses, anything applicable for a particular SIB, posSIB or SI message equally applies to the corresponding BR version unless explicitly stated otherwise.
2. In 36.331, subclause 5.2.3a [6], the acquisition of positioning SI messages by BL/CE UEs was specified.

BL/CE UEs are operated with a limited bandwidth of 1.4 MHz (6 PRBs) in an LTE cell and in Figure 1 below an example of eMTC operation in an LTE cell with system bandwidths larger than 1.4 MHz is shown. The eMTC UEs are operated in the set of narrowbands which are configured in the LTE cell.
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Figure 1: Example of eMTC operation in an LTE cell

Thus, if positioning assistance data are broadcast to BL/CE UEs which are camped on an LTE cell that supports this type of UEs then the Bandwidth Reduced (BR) operation means:

· Positioning SIBs (SystemInformationBlockPos) in PosSystemInformation-r15-IEs are transmitted in the BR version of SI message (SystemInformation-BR-r13).

SystemInformation-BR-r13 ::=
SystemInformation
SystemInformation-MBMS-r14 ::=
SystemInformation

SystemInformation ::=



SEQUENCE {


criticalExtensions




CHOICE {



systemInformation-r8



SystemInformation-r8-IEs,



criticalExtensionsFuture-r15

CHOICE {




posSystemInformation-r15


PosSystemInformation-r15-IEs,



criticalExtensionsFuture


SEQUENCE {}



}


}

}

· Scheduling information of the positioning SI messages (posSchedulingInfoList-r15) is sent in the BR version of SIB1 (SystemInformationBlockType1-BR-r13).

This understanding was confirmed by the majority of companies who participated in the offline discussion “[AT115-e][601][POS]” [7].
2.2 Missing scheduling restrictions of positioning SI messages for eMTC
Acc. to current ASN.1 in TS 36.331 [6] positioning assistance data for eMTC UEs cannot be signaled. The reason is that in case SystemInformationBlockType1-BR is scheduled, restrictions to the scheduling of SI messages apply given by schedulingInfoList-BR-r13 within bandwidthReducedAccessRelatedInfo-r13 IE [6]: 

· si-Narrowband-r13: index of a narrowband used to broadcast the SI message towards BL UEs and UEs in CE.

· si-TBS-r13: transport block size used to broadcast the SI message towards BL UEs and UEs in CE.

SystemInformationBlockType1-v1310-IEs ::=
SEQUENCE {


hyperSFN-r13







BIT STRING (SIZE (10))
OPTIONAL,
-- Need OR


eDRX-Allowed-r13






ENUMERATED {true}

OPTIONAL,
-- Need OR


cellSelectionInfoCE-r13




CellSelectionInfoCE-r13
OPTIONAL,
-- Need OP


bandwidthReducedAccessRelatedInfo-r13
SEQUENCE {



si-WindowLength-BR-r13




ENUMERATED {














ms20, ms40, ms60, ms80, ms120,














ms160, ms200, spare},



si-RepetitionPattern-r13



ENUMERATED {everyRF, every2ndRF, every4thRF,
















every8thRF},



schedulingInfoList-BR-r13



SchedulingInfoList-BR-r13  OPTIONAL,-- Cond SI-BR


fdd-DownlinkOrTddSubframeBitmapBR-r13
CHOICE {




subframePattern10-r13




BIT STRING (SIZE (10)),




subframePattern40-r13




BIT STRING (SIZE (40))



}















OPTIONAL,
-- Need OP



fdd-UplinkSubframeBitmapBR-r13


BIT STRING (SIZE (10))
OPTIONAL,
-- Need OP



startSymbolBR-r13





INTEGER (1..4),



si-HoppingConfigCommon-r13



ENUMERATED {on,off},



si-ValidityTime-r13





ENUMERATED {true}
OPTIONAL,

-- Need OP



systemInfoValueTagList-r13



SystemInfoValueTagList-r13
OPTIONAL -- Need OR


}















OPTIONAL,-- Cond BW-reduced

nonCriticalExtension





SystemInformationBlockType1-v1320-IEs
OPTIONAL

}

SchedulingInfoList-BR-r13 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-BR-r13

SchedulingInfo-BR-r13 ::=
SEQUENCE {


si-Narrowband-r13

INTEGER (1..maxAvailNarrowBands-r13),


si-TBS-r13



ENUMERATED {b152, b208, b256, b328, b408, b504, b600, b712, b808, b936}

}
	schedulingInfoList-BR

Indicates additional scheduling information of SI messages for BL UEs and UEs in CE. It includes the same number of entries, and listed in the same order, as in schedulingInfoList (without suffix).


	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.

	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.


Currently, the restrictions given by schedulingInfoList-BR-r13 have been specified only for schedulingInfoList (without suffix), see field description of schedulingInfoList-BR-r13. That means the number and order of entries in schedulingInfoList-BR-r13 are tied to the number and order of entries in schedulingInfoList.
However, the scheduling restrictions apply for posSchedulingInfoList-r15 as well but schedulingInfoList-BR-r13 is not applicable for Positioning SI messages. Considering the fact that for Positioning the number of scheduled Positioning SI messages is independent from the ones in schedulingInfoList, one straightforward solution to add the missing scheduling restrictions of positioning SI messages for eMTC is to introduce a new field posSchedulingInfoList-BR-r15 in SIB1-BR.
All companies who participated in the offline discussion “[AT115-e][601][POS]” [7] agreed that scheduling restrictions given by schedulingInfoList-BR-r13 are missing for scheduling of positioning SI messages to BL/CE UEs and agreed on the proposed solution by introducing a new field posSchedulingInfoList-BR-r15 in SIB1-BR. However, on the actual changes a slight majority of companies preferred to have them reviewed in the eMTC session.
In accordance with the outcome of the discussion we have submitted revisions of the endorsed CRs [2], [3] to the eMTC session for review and final agreement. It should be noted that the endorsed CRs were revised to merely update the changes to the latest version of specifications and no further changes were made compared to the original CRs. In the following some clarifications to the proposed changes in the CRs [2], [3] are given:
· New field posSchedulingInfoList-BR-r15 has been introduced in the late NCE branch of SIB1 as Rel-15 NCE of field bandwidthReducedAccessRelatedInfo, see below. This was done since in Rel-16 the regular NCE branch of SIB1 is already taken by SystemInformationBlockType1-v1610-IEs.

· New field posSchedulingInfoList-BR-r15 indicates the list of additional scheduling information (in terms of si-Narrowband-r13 and si-TBS-r13) of positioning SI messages for BL UEs and UEs in CE. It includes the same number of entries, and listed in the same order, as in posSchedulingInfoList-r15.
· New condition “SI-Pos-BR” on the presence of field posSchedulingInfoList-BR-r15 has been introduced to clarify that the field is mandatory present if posSchedulingInfoList-r15 is included in SIB1-BR. Otherwise the field is not present.
-- Late non critical extensions
SystemInformationBlockType1-v8h0-IEs ::=
SEQUENCE {


multiBandInfoList




MultiBandInfoList

OPTIONAL,
-- Need OR


nonCriticalExtension



SystemInformationBlockType1-v9e0-IEs
OPTIONAL

}

SystemInformationBlockType1-v9e0-IEs ::= SEQUENCE {


freqBandIndicator-v9e0



FreqBandIndicator-v9e0

OPTIONAL,
-- Cond FBI-max


multiBandInfoList-v9e0



MultiBandInfoList-v9e0

OPTIONAL,
-- Cond mFBI-max


nonCriticalExtension



SystemInformationBlockType1-v10j0-IEs
OPTIONAL

}

SystemInformationBlockType1-v10j0-IEs ::= SEQUENCE {


freqBandInfo-r10




NS-PmaxList-r10



OPTIONAL,
-- Need OR


multiBandInfoList-v10j0



MultiBandInfoList-v10j0

OPTIONAL,
-- Need OR


nonCriticalExtension



SystemInformationBlockType1-v10l0-IEs




OPTIONAL

}

SystemInformationBlockType1-v10l0-IEs ::= SEQUENCE {


freqBandInfo-v10l0




NS-PmaxList-v10l0


OPTIONAL,
-- Need OR


multiBandInfoList-v10l0



MultiBandInfoList-v10l0

OPTIONAL,
-- Need OR


nonCriticalExtension



SystemInformationBlockType1-v10x0-IEs

OPTIONAL

}

SystemInformationBlockType1-v10x0-IEs ::=
SEQUENCE {


-- This field is only for late non-critical extensions from Rel-10 or Rel-11 onwards


lateNonCriticalExtension


OCTET STRING







OPTIONAL,


nonCriticalExtension



SystemInformationBlockType1-v12j0-IEs

OPTIONAL

}

SystemInformationBlockType1-v12j0-IEs ::=
SEQUENCE {


schedulingInfoList-v12j0


SchedulingInfoList-v12j0
OPTIONAL,
-- Need OR


schedulingInfoListExt-r12


SchedulingInfoListExt-r12
OPTIONAL,
-- Need OR


nonCriticalExtension



SystemInformationBlockType1-v15xy-IEs

OPTIONAL

}

SystemInformationBlockType1-v15xy-IEs ::= SEQUENCE {


bandwidthReducedAccessRelatedInfo-v15xy
SEQUENCE {



posSchedulingInfoList-BR-r15
PosSchedulingInfoList-BR-r15 OPTIONAL -- Cond SI-Pos-BR


}














OPTIONAL,
-- Cond BW-reduced


nonCriticalExtension



SEQUENCE {}




OPTIONAL

}

PosSchedulingInfoList-BR-r15 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-BR-r13
· There was a comment from one company during the offline discussion to add a late NCE container between Rel-12 and Rel-15 for potential Rel-12, Rel-13 and Rel-14 late NCE. An example is shown below highlighted in green. However, we think that this is not stringent needed since the existing late NCE container in SystemInformationBlockType1-v10x0-IEs can be used for such late extensions, if needed.
SystemInformationBlockType1-v12j0-IEs ::=
SEQUENCE {


schedulingInfoList-v12j0


SchedulingInfoList-v12j0
OPTIONAL,
-- Need OR


schedulingInfoListExt-r12


SchedulingInfoListExt-r12
OPTIONAL,
-- Need OR


nonCriticalExtension



SystemInformationBlockType1-v12x0-IEs

OPTIONAL

}

SystemInformationBlockType1-v12x0-IEs ::=
SEQUENCE {


-- This field is only for late non-critical extensions from Rel-12

lateNonCriticalExtension


OCTET STRING







OPTIONAL,

nonCriticalExtension



SystemInformationBlockType1-v15xy-IEs

OPTIONAL

}
In summary, we think that the proposed changes in the endorsed CRs [2], [3] are sufficient to solve the issue on missing scheduling restrictions of positioning SI messages for eMTC and no further changes are needed.
Proposal: RAN2 is asked to review and agree on the endorsed Rel-15/16 CRs for adding the missing scheduling restrictions of positioning SI messages for eMTC.
3 Conclusion

In this contribution we provided a summary of the discussion and some clarifications to the proposed changes to TS 38.331 to add the missing scheduling restrictions of positioning SI messages for eMTC, and made the following proposal:
Proposal: RAN2 is asked to review and agree on the endorsed Rel-15/16 CRs for adding the missing scheduling restrictions of positioning SI messages for eMTC.
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