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1. Introduction
RAN2 has been discussing the proposal of defining a new VoLTE establishment cause in the past few meetings. In the last RAN2#91bis meeting the following was agreed:
Agreements:

1:
Introduce a solution allowing eNB to prioritize voice calls based on msg3 or msg5. MO calls only are considered. FFS whether any other services are considered as well.

2:
Introduce a single new cause value in msg3. FSS whether cause value indicates 'voice' or 'voice/video', 'MMTEL' or something else.
During the discussion, some companies expressed some concern on (1) the meaning of agreed new 1 bit and how the associated eNB behaviour and on (2) NW backward compatibility issues, i.e., how the legacy eNB would behave when receiving this new unknown cause. 
This paper discusses the motivation of defining new Establishment Causes, expected behaviour in the network and proposes a future-proof way to cope with this issue considering the above concerns.
2. Discussion
2.1.
Motivation for defining new Establishment Cause(s)
As explained in [1], the motivation to define the VoLTE establishment cause is to enable the eNB to prioritize (connect) the VoLTE (voice) call while deprioritizing (reject) other calls. The behaviour of prioritizing VoLTE service is very similar to what is defined for SCM, the difference is that in SCM the prioritization is performed in the UE (i.e., by skipping ACB) and here the prioritization is performed in the eNB by differentiating the newly defined establishment cause. It is assumed that this kind of functionality is necessary for the network that does not implement SCM. However, since only one bit (spare value) is agreed to be used, questions were raised on what would be the definition of new cause, whether it is acceptable if the eNB rejects an incoming call set to “mo-Data” but is actually a VoLTE-video or SMS, when  new cause is defined as “VoLTE-voice”, etc.  
Bear in mind that during the study of SCM work, both VoLTE (MMTEL voice) , ViLTE (MMTEL video) and SMS are identified by the operators as the calls that needs to be prioritized and differentiated from a best-effort packet data. Therefore it is somewhat strange if the standard allow the eNB only to prioritize only VoLTE but reject ViLTE and SMS.
Furthermore, in the last RAN2#91bis, during NB-IOT discussion, a requirement to differentiate “normal” reporting and “exceptional” reporting (e.g., fire alarm report) was identified [2]. Although further discussion is needed to conclude as to whether these different reports need to be differentiated by the eNB, and if so whether an RRC Establishment Cause is needed for it, we can easily estimate that in the near future, new RRC Establishment Causes will be proposed. 

Observation 1: 
Already from the ongoing Release 13 discussion, at least more than 2 new RRC establishment cause(s) are foreseen to be needed.  
Proposal 1: 
RAN2 should carefully consider what are necessary new establishment causes for prioritizing VoLTE (and services prioritized in SCM) at the eNB and for all the ongoing Release 13 work before deciding to use legacy establishment cause.
2.2.
Backward Compatibility Requirement in the network side
Backward compatibility concern with regard to unknown spare bit of RRC establishment cause has been brought up during Releas-10 when the first spare bit was used to define “delay tolerant access”. A paper [3] discussing backward compatibility issue was submitted in RAN#51. The official report [4] describes that most of NW vendor does not see any backward compatibility issue. From the discussion, our understanding is that since no standardization mean is needed, the behaviour when receiving unknown spare value of establishment cause is eNB implementation matter. Therefore, this understanding should also be applied for unknown spare value due to 

Proposal 2:  
Behaviour for eNB receiving unknown spare value defined for VoLTE establishment cause should follow the decision taken in Release-10, i.e., eNB implementation matter.
Specifically for VoLTE (ViLTE and SMS) case, another possible backward compatibility problem caused by defining VoLTE establishment cause using one of the spare values of legacy RRC Establishment cause is the inability for the eNB to differentiate whether a call was “mo-Data” or “mo-Signalling”. According to NAS specification [5], Release 12 UE behaviour in setting the {call type, establishment cause } combination when MMTEL voice or MMTEL video is generated are as follows:

· {mobile originating MMTEL voice, mo-Signalling}

· {mobile originating MMTEL voice, mo-Data},

· {mobile originating MMTEL video, mo-Signalling},

· {mobile originating MMTEL video, mo-Data}.

For each MMTEL voice or video, the establishment cause can be set as “mo-Signaling” or “mo-Data” according to the actual content of the call (data or signaling). However, as the implication of defining VoLTE establishment cause, i.e. “mo-MMTELvoice”, for MMTEL voice the establishment cause will always be “mo-MMTELvoice”, but for MMTEL video, the establishment cause could still be “mo-Signaling” or “mo-Data”. This is expressed as the following:
· {mobile originating MMTEL voice, mo-MMTELvoice},

· {mobile originating MMTEL video, mo-Signalling},

· {mobile originating MMTEL video, mo-Data}

For VoLTE (MMTEL) voice, the network can no longer differentiate whether it was “data” or “signalling”. Assuming that operator network which differentiate the network control and behaviour based on “mo-Data” and “mo-Signalling” for MMTEL voice, this legacy control/behaviour cannot be applied. 
Considering this situation, it would be beneficial if the standard ensures that the UE uses the new establishment only if the network allows the usage of new establishment cause.

Proposal 3: 
RAN2 should consider a solution that would address the possibility that more than 2 establishment causes are likely needed in Release 13 time frame and protection of legacy network behaviour/control towards legacy establishment cause
2.3.
Proposed solution
The facts that (1) more than 2 establishment cause are likely needed already in Release-13 time frame, and (2) legacy network control towards  VoLTE “mo-Data” and “mo-Signalling” should be able to be maintained when and if the operator wishes, necessitates a solution that is future proof and addressing  the abovementioned requirements. We think that the following solutions satisfy the 
(a) Defining a new critically extended Establishment Cause

This would allow for RAN2 to define the necessary establishment causes.

(b) Defining a new field in the SIB that control whether the network allows the UE to use the new establishment cause
This would allow operator network to decide whether the new establishment cause can be used without impacting the legacy behaviour.

Illustration of Establishment Cause with critical extension is as follows. Details may need further discussion.

· Critically extended Establishment Cause (RRC Connection Request message)
-- ASN1START

RRCConnectionRequest ::=


SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-r8



RRCConnectionRequest-r8-IEs,



criticalExtensionsFuture


RRCConnectionRequest-r13-IEs

}

}

RRCConnectionRequest-r8-IEs ::=

SEQUENCE {


ue-Identity






InitialUE-Identity,


establishmentCause




EstablishmentCause,


spare







BIT STRING (SIZE (1))

}

RRCConnectionRequest-r13-IEs ::=

SEQUENCE {


ue-Identity






InitialUE-Identity,


establishmentCause-r13xy


EstablishmentCause-r13xy,


spare







BIT STRING (SIZE (1))

}

InitialUE-Identity ::=



CHOICE {


s-TMSI







S-TMSI,


randomValue






BIT STRING (SIZE (40))

}

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, delayTolerantAccess-v1020, spare2, spare1}
EstablishmentCause-r13xy ::=

ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,


mo-Data, delayTolerantAccess-v1020, VoLTE-voice, VoLTE-video, 










NBIOT-mo-data,NB-IOT-mo-exception, spare10, spare9, ..., 










spare1}
-- ASN1STOP

· New indication in SIB to indicate that the NW allows the UE to use the new establishment cause
SystemInformationBlockType1-v1250-IEs ::=
SEQUENCE {


cellAccessRelatedInfo-v1250




SEQUENCE {



category0Allowed-r12





ENUMERATED {true}

OPTIONAL
-- Need OP


},


cellSelectionInfo-v1250




CellSelectionInfo-v1250

OPTIONAL,
-- Cond RSRQ2

freqBandIndicatorPriority-r12


ENUMERATED {true}


OPTIONAL,
-- Cond mFBI

nonCriticalExtension


SystemInformationBlockType1-v13xy-IEs

OPTIONAL
}

SystemInformationBlockType1-v13xy-IEs ::=
SEQUENCE{

additionalEstCause





ENUMERATED {true}
OPTIONAL
}
Note that the indication could also be an indication of supported functionality
Proposal 4:
RAN2 to agree to adopt the following solution: defining a new critically extended Establishment Cause and a new field in the SIB that control whether the network allows the UE to use the critically extended Establishment Cause 
3. Summary and Proposal
The document pointed out that already in the ongoing Release 13 discussions, more than 2 new establishment causes are likely needed and that there exist possible impact to legacy network when VoLTE establishment cause is defined using spare value of legacy RRC establishment cause, which is inability for the network to differentiate control towards “mo-Data” VoLTE and “mo-Signalling” VoLTE.
Proposal 1: 
RAN2 should carefully consider what are necessary e new establishment causes for prioritizing VoLTE (and services prioritized in SCM) at the eNB and for all the ongoing Release 13 work before deciding to use legacy establishment cause.

Proposal 2:  
Behaviour for eNB receiving unknown spare value defined for VoLTE establishment cause should follow the decision taken in Release-10, i.e., eNB implementation matter.

Proposal 3: 
RAN2 should consider a solution that would address the possibility that more than 2 establishment causes are likely needed in Release 13 time frame and protection of legacy network behaviour/control towards legacy establishment cause

Proposal 4:
RAN2 to agree to adopt the following solution: defining a new critically extended Establishment Cause and a new field in the SIB that control whether the network allows the UE to use the critically extended Establishment Cause 
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