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1   Introduction

The RRC establishment causes are mainly used for the network to differentiate the RRC connection establish request for the subsequent admission control processing. In NR, it has developed many use cases and identified various potential services. In this contribution, we share our view on the possibility to add more establishment cause for the various service requirements.
2   Discussion
2.1   Establishment cause in LTE
In LTE, the establishment cause values were specified [1]:
EstablishmentCause ::=



ENUMERATED {











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











mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1}

In addition, in rel-14 RAN2 agreed to reuse mo-VoiceCall for MO video. 
In rel-13, it’s also specified the establishment cause for NB-IoT to provide the establishment cause for the RRC connection request or the RRC connection resume request as provided by the upper layers. In NB-IoT, the cause value of emergency, high priority access, and mo-VoiceCall-v1280 will not be applied for NB-IoT and introduced a new cause values: mo-ExceptionData.
EstablishmentCause-NB information element
-- ASN1START

EstablishmentCause-NB-r13 ::=


ENUMERATED {












mt-Access, mo-Signalling, mo-Data, mo-ExceptionData,












delayTolerantAccess-v1330, spare3, spare2, spare1}

-- ASN1STOP

The establishment causes are mainly used for the network to differentiate the RRC connection establish request for the subsequent actions. Firstly network needs to understand the establishment cause for admission control. Networks can perform call admission control with the deterministic establishment cause. Secondly, the establishment cause can also impact the access barring control. Before the UE sends RRC connection establishment request to networks, the UE can identify the call type according to the mapping relationship between establishment cause and call type to determine whether or not the request should be barred. ACB is the basic functionality in rel-8. In the following version, it’s also specified other enhancement based on it. In access control, eNB sends system information contains the ACB related parameters so that UE can perform access control according to the establishment cause and access class. 
Therefore, the Establishment Cause in LTE can still be used as the baseline for NR discussion. 
Proposal 1: Reuse LTE Establishment Cause as the start point for NR discussion, i.e. to have:

· emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, delayTolerantAccess, mo-VoiceCall.
Furthermore, in order to control video separately mo-VideoCall should be added in NR.
Proposal 2: Add establishment cause mo-VideoCall in NR.
In addition, in past release there were lots of discussions on whether MT-Voice and MT-Video are needed. For NR, these cause values can be considered once we have clear view on what paging mechanisms will be from both RAN and CN side. One alternative is to merge the mo-VoicCall and mt-VoiceCall into one value of voiceCall if they are treated as same priority. The same handling could also be applied to mo-ViodeCall and mt-VideoCall.
Proposal 3: can consider Establishment Cause mt-VoiceCall, mt-VideoCall once the paging mechanism in both RAN and CN is clear.
2.2   RRC connection establishment caused by critical communication
The RRC connection establishment cause is used according to the table which specifies the mapping relationship of NAS procedure to RRC establishment causes in TS 24.301 [2]. Currently call type of NAS includes "originating signalling", "emergency calls", "originating MMTEL voice”, "originating MMTEL video", "originating SMSoIP", "originating SMS", "terminating calls", "originating calls". 
In NR, it’s possible to bring more call type to adapt various service requirements. In SA1, it has developed many use cases and identified various potential services to support Critical Communications, massive MTC and enhanced MBB. Especially for the critical communication, since it’s a totally new use case family for 3gpp, more call types and RRC establish causes are possible to be specified.
Proposal 4: More establishment cause values need to be defined for adapting various service requirements, especially for critical communication (e.g. higher reliability, very low latency, higher accuracy positioning, etc.).
2.3   RRC connection establishment cause for slicing

As discussed in [3], the radio resources are shared in most cases for slicing. Extension of cause values to include slicing information in Msg3 could be feasible for admission control on particular slices. Upon receiving the cause value, gNB could decide whether to accept or reject the RRC connection request triggered by the particular slices. From our understanding, the format of slice information (for example how to combine slicing information with cause values) can be further decided once slice-based access control is approved in RAN2.

Proposal 5: RAN2 is requested to discuss whether the cause values could be extended to include slicing information.
2.4   Size of cause values
As a summary, all the need causes include:

Emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, delayTolerantAccess, mo-VoiceCall, mo-VideoCall, [mt-voice,mt-video], higher reliability[FFS], very low latency[FFS], higher accuracy positioning[FFS]

4bits are needed for these cause values and possible further extension. In addition, for slicing information additional 2 bits are required, therefore, total 6 bits would be needed in NR for cause values.
Proposal 6: 6 bits are required for NR cause values.
3   Proposal
In this contribution, we discussed RRC connection establishment causes in NR and proposed that:
Proposal 1: Reuse LTE Establishment Cause as the start point for NR discussion, i.e. to have:
· emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, delayTolerantAccess, mo-VoiceCall
Proposal 2: Add establishment cause mo-VideoCall in NR.
Proposal 3: can consider Establishment Cause mt-VoiceCall, mt-VideoCall once the paging mechanism in both RAN and CN is clear.

Proposal 4: More establishment cause values need to be defined for adapting various service requirements, especially for critical communication (e.g. higher reliability, very low latency, higher accuracy positioning, etc.).
Proposal 5: RAN2 is requested to discuss whether the cause values could be extended to include slicing information.
Proposal 6: 6 bits are required for NR cause values.
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