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1 Introduction
In this document, we discuss a number of small RRC changes that are not been discussed online or in one on the e-mail discussions:

· ASN.1 upgrade to Rel-14 
· SA2: Reliable communication service between the UE and SCEF
· SA2: Support for Idle mode inter-RAT mobility
· SA2: Support for Inter-UE QoS for NB-IoT Control Plane Optimisation
· Handling of SystemInformationBlockTypeX
· Extension of SIB-Type
2 Discussion 
2.1 ASN.1 upgrade to Rel-14 
A new value rel14 should be introduced in IE AccessStratumRelease-NB-r13
AccessStratumRelease-NB-r13 ::=

ENUMERATED {rel13, rel14, spare6, spare5, spare4, spare3, spare2, spare1, ...}

Proposal 1: Introduce a new value for release 14 in IE AccessStratumRelease-NB-r13. 
2.2 SA2: Support for reliable communication service between the UE and SCEF

In their reply LS on mobility enhancememts for NB-IoT [4], SA2 indicated has introduced reliable communication between UE and SCEF and that the following was specified in TS 23.682 subclause 4.5.14.2:

To ensure reliable delivery of Non-IP data (NIDD) between UE and SCEF using the Control Plane CIoT EPS Optimization, the following functions may be supported by the 3GPP system:

-
Reliable delivery by acknowledgements on a hop-by-hop basis, i.e. the link layer protocol on each interface used for NIDD uses acknowledgments and nodes apply retransmissions if needed to ensure reliable delivery.

-
The UE may retransmit UL data that was not acknowledged by the RLC on the AS layer in the UE;
-
The MME may retransmit DL data for which it got a non-delivery indication from the eNodeB (see e.g. TS 23.401 [7], clause 5.3.4B.3, step 15);
-
The MME indicates to the SCEF the status of the DL data delivery. The SCEF may forward this status to the AS;

-
Disabling/enabling of MME retransmission is handled by a subscription parameter 'Acknowledgements of downlink NAS data PDUs'.

In the UE, internal acknowledgements between AS and NAS are needed to make the solution works. This is already supported for most cases, where RRC informs NAS of the possible failure to deliver an ULInformationTransfer message due to RLF. However, uplink data can also be carried in RRCConnectionSetupComplete message and there is no delivery failure indication if RLF occurs before the successful transmission of the message.
Proposal 2: Introduce an indication of failure to deliver RRCConnectionSetupComplete message for a NB-IoT UE.
2.3 SA2: Support for Idle mode Inter-RAT mobility
SA2 has agreed to introduce support for idle mode mobility between NB-IoT and E-UTRAN, GPRS/ EC-GSM-IoT and UTRAN without support for inter-RAT mobility at RAN level [1].
In order to support mobility from GPRS/ EC-GSM-IoT and UTRAN, it is needed to indicate that the GUIMMEI included in RRCConnectionSetupComplete is mapped from 2G/3G identifiers.
RRCConnectionSetupComplete-NB-v14xy-IEs ::= SEQUENCE {


gummei-Type-r14







ENUMERATED {native, mapped}
OPTIONAL,

nonCriticalExtension





SEQUENCE {}




OPTIONAL

}

Proposal 3: Introduce a new parameter gummei-type in RRCConnectionSetupComplete
2.4 SA2: Support for Inter-UE QoS for NB-IoT Control Plane Optimisation
SA2 has agreed on solution 15 “Inter UE QoS for NB-IoT Control Plane Optimisation by retrieving the UE context from the MME to handle Inter-UE QoS for NB-IoT UEs using Control Plane CIoT EPS Optimisation. The procedure allows the eNB to retrieve the UE QoS profile from the MME at reception of RRCConnectionRequest message.

At SA2#118bis, SA2 has agreed that the procedure could be extended to retrieve other parameters, e.g. the UE capabilities, and has sent a LS to RAN3/RAN2 to implement this procedure.[2]

With this new procedure, the eNB is able to get the UE capabilities from the MME after MSG3 for a UE that uses the CIoT EPS control plane optimisation and that has been assigned a S-TMSI. The eNB is also already capable to retrieve the UE capabilities after MSG3 from another eNB for a UE that uses the CIoT EPS user plane optimisation. The only case where the eNB will have to wait after MSG5 to get the UE capabilities is the case where the UE has no S-TMSI, i.e. the UE is not attached. We think the case is rare enough and does not justify the introduction of early capability indication in RRCConnectionRequest message. Exception can be discussed on a case per case basis. 
Proposal 4: There is no early capability indication in RRCConnectionRequest message. 
2.5 Multi-PRB enhancements: handling of SystemInformationblockTypeX

At RAN2#96, it was agreed to introduce a new SIB (SystemInformationBlockTypeX) to signal the configuration for paging and PRACH on non-anchor carrier.

In its essence, the new SIB is an extension of SystemInformationBlockType2. Thus, it should follow the same rules than SIB2, i.e. 
· it is a “required system information” as per definition in 36.331 subclause 5.2.2.3 and the UE should neither initiate the RRC connection establishment/resume procedure nor initiate transmission of the RRCConnectionReestablishmentRequest message until the UE has a valid version of the SIB. 
· it is a “essential system information” as per definition in 36.331 subclause5.2.2.5 and the UE should not camp on the cell if it cannot acquire when scheduled
Proposal 5: SystemInformationblockTypeX is an extension of SystemInformationBlockType2 and follows the same rules. 

2.6 Extension of SIB-Type-NB-r13

The SIBs transmitted in one SystemInformation-NB message are configured in SystemInformationBlockType1-NB via IE SIB-MappingInfo-NB-r13 and SIB-Type-NB-R13 in the ASN.1 extract below:
SchedulingInfoList-NB-r13 ::= SEQUENCE (SIZE (1..maxSI-Message-NB-r13)) OF SchedulingInfo-NB-r13
SchedulingInfo-NB-r13::=

SEQUENCE {

si-Periodicity-r13



ENUMERATED {rf64, rf128, rf256, rf512,












rf1024, rf2048, rf4096, spare},


si-RepetitionPattern-r13

ENUMERATED {every2ndRF, every4thRF,  














every8thRF,  every16thRF},


sib-MappingInfo-r13



SIB-MappingInfo-NB-r13,

si-TB-r13





ENUMERATED {b56, b120, b208, b256, b328, b440, b552, b680}

}

SIB-MappingInfo-NB-r13 ::= 


SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type-NB-r13

SIB-Type-NB-r13 ::=




ENUMERATED {











sibType3-NB-r13, sibType4-NB-r13, sibType5-NB-r13, 











sibType14-NB-r13, sibType16-NB-r13, spare3, spare2, spare1}
Three SIBs are added in Rel-14: SIB15-NB (SC-PTM), SIB20-NB (SC-PTM) and SIBX-NB (Multi-PRB enhancements)

As can be seen, there are three spare values in IE SIB-Type-NB-r13 and no extension. If we used all the spare values, it will not be possible to add new SIB types later without impacting legacy UEs. Instead, it is proposed to use the last spare value as an 'extension indicator’ and introduce a new SIB-TypeExt-NB-r14 which is signalled when the value in SIB-Type-NB-r13 is set to ‘extension indicator’. 

Proposal 6a: RAN2 to discuss using the last spare value in SIB-Type-NB-r13 as an extension indicator
A way to realise this has been proposed in the running CR and is replicated here.

-- ASN1START
SystemInformationBlockType1-NB ::=
SEQUENCE {

hyperSFN-MSB-r13




BIT STRING (SIZE (8)),


cellAccessRelatedInfo-r13


SEQUENCE {



plmn-IdentityList-r13



PLMN-IdentityList-NB-r13,


trackingAreaCode-r13



TrackingAreaCode,



cellIdentity-r13




CellIdentity,



cellBarred-r13





ENUMERATED {barred, notBarred},



intraFreqReselection-r13


ENUMERATED {allowed, notAllowed}


},


cellSelectionInfo-r13



SEQUENCE {



q-RxLevMin-r13





Q-RxLevMin,



q-QualMin-r13





Q-QualMin-r9

},


p-Max-r13






P-Max




OPTIONAL,
-- Need OP


freqBandIndicator-r13



FreqBandIndicator-NB-r13,


freqBandInfo-r13




NS-PmaxList-NB-r13



OPTIONAL,
-- Need OR


multiBandInfoList-r13



MultiBandInfoList-NB-r13

OPTIONAL,
-- Need OR


downlinkBitmap-r13




DL-Bitmap-NB-r13 



OPTIONAL,
-- Need OP,



eutraControlRegionSize-r13


ENUMERATED {n1, n2, n3}


OPTIONAL,
-- Cond inband


nrs-CRS-PowerOffset-r13



ENUMERATED {dB-6,      dB-4dot77, dB-3,














dB-1dot77, dB0,       dB1,














dB1dot23,  dB2,       dB3,














dB4,       dB4dot23,  dB5,














dB6,       dB7,       dB8,














dB9}

OPTIONAL,
-- Cond inband-SamePCI

schedulingInfoList-r13



SchedulingInfoList-NB-r13,

si-WindowLength-r13




ENUMERATED {ms160,  ms320,  ms480,
ms640, 














ms960,
ms1280, ms1600, spare1},


si-RadioFrameOffset-r13



INTEGER (1..15)

OPTIONAL,
-- Need OP 


systemInfoValueTagList-r13


SystemInfoValueTagList-NB-r13
OPTIONAL,
-- Need OR

lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SEQUENCE {}SystemInformationBlockType1-NB-v14xy-IEs
OPTIONAL

}

SystemInformationBlockType1-NB-v14xy-IEs ::=
SEQUENCE {


schedulingInfoList-v14xy


SchedulingInfoList-NB-v14xy

OPTIONAL,
-- Need OR


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}
PLMN-IdentityList-NB-r13 ::=

SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-NB-r13
PLMN-IdentityInfo-NB-r13 ::=

SEQUENCE {


plmn-Identity-r13





PLMN-Identity,


cellReservedForOperatorUse-r13


ENUMERATED {reserved, notReserved},


attachWithoutPDN-Connectivity-r13

ENUMERATED {true}
OPTIONAL
-- Need OP
}

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

SEQUENCE {


si-Periodicity-r13



ENUMERATED {rf64, rf128, rf256, rf512,












rf1024, rf2048, rf4096, spare},


si-RepetitionPattern-r13


ENUMERATED {every2ndRF, every4thRF,  














every8thRF,  every16thRF},


sib-MappingInfo-r13



SIB-MappingInfo-NB-r13,


si-TB-r13


ENUMERATED {b56, b120, b208, b256, b328, b440, b552, b680}

}

SchedulingInfoList-NB-v14xy ::= SEQUENCE (SIZE (1..maxSI-Message-NB-r13)) OF SchedulingInfo-NB-v14xy

SchedulingInfo-NB-v14xy::=

SEQUENCE {


sib-MappingInfo-v14xy


SIB-MappingInfo-NB-v14xy OPTIONAL 
--
Need OR

 }
SystemInfoValueTagList-NB-r13 ::= 
SEQUENCE (SIZE (1.. maxSI-Message-NB-r13)) OF











SystemInfoValueTagSI-r13

SIB-MappingInfo-NB-r13 ::= 


SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type-NB-r13

SIB-Type-NB-r13 ::=




ENUMERATED {











sibType3-NB-r13, sibType4-NB-r13, sibType5-NB-r13, 











sibType14-NB-r13, sibType16-NB-r13, sibType15-NB-v14xy,











sibType20-NB-v14xy, spare1sibTypeExt-NB-v14xy}
SIB-MappingInfo-NB-v14xy ::= 

SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type-NB-v14xy

SIB-Type-NB-v14xy 
::=



SEQUENCE {


sib-TypeExt-r14 




SIB-TypeExt-NB-r14
OPTIONAL
-- Cond sibType

}
SIB-TypeExt-NB-r14 ::=



ENUMERATED {











sibTypeX-NB-v14xy, spare7, spare6, spare5,











spare4, spare3, spare2, spare1, ...}
-- ASN1STOP

Proposal 6b: If proposal 6a is agreed, RAN2 to discuss the proposed mechanism to extend the SIB- Type
Proposal 6c: If proposal 6b is agreed, RAN2 to discuss whether we should have the extension marker ‘…’ in SIB-TypeExt-NB-r14

3 Conclusion
This paper discusses some miscellaneous RRC aspects and includes the following proposals:
Proposal 1: Introduce a new value for release 14 in IE AccessStratumRelease-NB-r13. 
Proposal 2: Introduce an indication of failure to deliver RRCConnectionComplete message.
Proposal 3: Introduce a new parameter gummei-type in RRCConnectionSetupComplete
Proposal 4: There is no early capability indication in RRCConnectionRequest message. Exception can be discussed on a case per case basis. 

Proposal 5: SystemInformationblockTypeX is an extension of SystemInformationBlockType2 and follows the same rules. 
Proposal 6a: RAN2 to discuss using the last spare value in SIB-Type-NB-r13 as an extension indicator
Proposal 6b: If proposal 6a is agreed, RAN2 to discuss the proposed mechanism to extend the SIB-Type

Proposal 6c: If proposal 6b is agreed, RAN2 to discuss whether we should have the extension marker ‘…’ in SIB-TypeExt-NB-r14

These changes have been tentatively included in the RRC running CR [4]
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