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1 Introduction
A new WID on further NB IoT enhancements and a new WID on ever further enhanced MTC were approved at RAN#75 and revised at RAN#76 and RAN#77[1][2]. 
One of the objective is for further latency and power consumption reduction as follows for NB-IoT and efeMTC:

A-1. Further latency and power consumption reduction

· (NB-IoT) Evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure after NPRACH transmission and before the RRC connection setup is completed. [RAN2, RAN1, RAN3] 
· (efeMTC) Evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure (after PRACH transmission and before the RRC connection setup is completed) at least in the RRC Suspend/Resume case. [RAN2, RAN1, RAN3]

Early data transmission was discussed in the last three meetings and significant progress was achieved.
The overall framework is in place and captured in the RRC running CR [3].  However, there are still a number of FFSs remaining. 
	Agreements
For CP solution
- None of the parameters currently provided in Msg5 are included in Msg3 for EDT.
- UE is in RRC_IDLE when transmitting Msg3 for EDT, same as legacy.
- UE shall perform access barring check before initiating EDT.
- FFS whether changes to T300 and mac-contentionResolutionTimer are needed.
- New RRC message is introduced for Msg3.

- New RRC message is introduced for Msg4 in case network sends the UE to idle mode.

- UE supporting EDT shall support both UL and DL EDT.

- Msg4, which is agreed to be introduced as the new RRC message, optionally includes a NAS PDU, extendedWaitTime, redirectedCarrierInfo and for eMTC idleModeMobilityControlInfo. No need to include extendedWaitTime-CPdata in this case.
- FFS whether releaseCause is included in the new Msg4.

- UE is in RRC_IDLE when receiving the new Msg4 and it does not transit to RRC_CONNECTED.

- When the UE receives the new Msg4, the UE forwards the DL NAS PDU, if any, to upper layers, follows the legacy behavior based on included IEs, and indicates the completion of the procedure to the upper layers.
- Legacy RRCConnectionSetup message is used when the network wants the UE to move to RRC_CONNECTED. The UE assumes that UL data transmission was succesful, i.e. up to MME.

- In EDT, it is possible for the UE to receive RRCConnectionReject message in response to the new Msg3.

- Legacy RRCConnectionSetupComplete is used when the network wants the UE to move to RRC_CONNECTED. NAS container in RRCConnectionSetupComplete message may be sent empty. FFS if this is possible from ASN.1 standpoint.
For UP solution

- UE supporting EDT shall support both UL and DL EDT.

- The UE shall have NCC prior ro indicating EDT.

- resumeID, shortResumeMAC-I, and resumeCause are included in Msg3 for EDT.
- None of the parameters currently provided in MSG5 are included in Msg3 for EDT.
- UE is in RRC_IDLE when transmitting Msg3 for EDT, same as legacy.
- UE shall perform access barring check before initiating EDT.
- UE shall restore the UE context, reactivate security, and re-establish/resume all SRBs/DRBs. The UE shall derive new keys based on the NCC provided in the previous connection. It is FFS in which message NCC is provided in the previous connection. The FFS is pending SA3 feedback.

- Legacy RRCConnectionResumeRequest message is used in Msg3.

- Legacy RRCConnectionRelease message with suspend is extended to include NCC in Msg4 when the network wants the UE to move to RRC_IDLE.


In this document, we address issues related to the AS-NAS interactions for both the CP and UP solutions.

2 Discussion 
2.1 Conditions for initiating EDT

RAN2 has agreed the following conditions to initiate EDT: 

· The intention to use EDT is for data, i.e. not for NAS signalling.
· The UE only initiates EDT if the UL data can fit in one transmission, i.e. the resulting MAC PDU is smaller than the largest TBS signalled in the system information

When NAS requests AS to setup or resume a RRC connection, it provides two indications: the RRC Establishment cause and the call type. The mapping between the NAS procedure and the establishment cause and call type is provided in TS 24.301 Table D.1.1 and shown in annex for information.
From this table, we can observe that the establishment cause on its own does not allow to identify NAS signalling. Also, even in combination with the ‘call type’, it is not possible for RRC to distinguish between ESM signalling, SMS and user data. Thus an additional indication is needed so the UE can trigger EDT for user data only.
Observation 1: The establishment cause on its own does not allow to identify NAS signalling.
Observation 2: The establishment cause in combination with the call type do not allow to distinguish between ESM signalling, SMS and user data.

Proposal 1: An additional indication to establishment cause and call type is needed for the UE to identify user data only.
RAN2 has agreed that the UE should not initiate EDT if it has more UL data to transfer than what can fit in MSG3.

In our view, the purpose of the EDT procedure is to save power by not establishing the RRC connection, i.e. perform the transmission of one UL packet optionally followed by a DL packet without transition to RRC_Connected mode. We do not think that latency is an issue for NB-IoT/eMTC and there is also no guarantee that using EDT will improve the latency, especially for UEs in enhanced coverage.

Thus, we think that the condition of the data fitting in MSG3 is not enough as there are many cases where the initial transmission triggers many exchanges afterwards (e.g. UL signalling, SMS and also some applications). This can trigger congestion of the shared resources for no benefit.
Proposal 2: RAN2 to agree that early data transmission is only initiated when the UE is not expecting any data after MSG4.

At RAN2#100, there were discussions but no agreements to tie EDT for the CP solution to the NAS release assistance indication. In their reply LSs [5] [6], CT1 asks RAN2 whether the information would be useful for AS to decide EDT and SA2 indicates that the decision from the MME on whether to keep the UE connected or not will be facilitated by the presence of the release assistance indication. 
Also as the release assistance information is only included in ESM Data Transport message, the provision by NAS of the information will be an indication that the UE is establishing the connection for user data and not for UL signaling or SMS and thus the issue raised in proposal 1 will be solved.

Proposal 3: RAN2 to agree to tie early data transmission to the NAS release assistance indication for the CP solution.

Proposal 3a: RAN2 to respond to CT1 that the provision by NAS to AS of the release assistance indication is useful. 
For the UP solution, there is no NAS release assistance indication. However, the UE can get similar knowledge from the upper layers as used today for the user plane release assistance indication. Then AS can distinguish between UL signaling, SMS and user data based on the type of traffic (DTCH or DCCH) available for transmission.
Proposal 4: RAN2 to agree to tie early data transmission to the AS release assistance indication for the UP solution.
In the running CR, it seems that the upper layers indicate to RRC whether to use EDT or not. 

	5.3.3.1b
Conditions for initiating Early Data Transmission 

A UE can initiate EDT when all of the following conditions are satisfied: 

1>
the upper layers request establishment of an RRC connection for EDT and the UE supports EDT for the Control Plane CIoT EPS optimisation; or 

1>
the upper layers request resumption of an RRC connection for EDT and the UE supports EDT for the User Plane CIoT EPS optimisation and the UE has a stored value of the nextHopChainingCount for EDT;
1>
upper layers indicate that the request is suitable for EDT; 


In our view, similarly to CT1 in the reply LS [5], we think that EDT should be globally transparent to NAS and that the decision to use EDT should be taken by RRC transparently to NAS.
Proposal 5: RAN2 to agree that the decision to initiate EDT is taken by RRC and is transparent to NAS. 
2.2 Trigger for completing the EDT procedure
In their reply LS [6]. SA2 discussed how to decide whether to keep the UE in connected mode when the UE has initiated the EDT procedure and SA2 indicated that this should depend on the DL data activity (response or pending data) and potential DL signaling.
For the CP solution, the MME is in control as the MME has the knowledge of what is expected by the UE and what is pending in the network and SA2 has asked RAN3 whether including an ‘end indicator’ in the DL message on the S1 interface is needed.
Without an ‘end indicator’ in the DL message on the S1 interface, the eNB cannot decide at this stage whether the UE should stay in Idle or move to connected mode, thus it cannot decide which MSG4, RRCEarlyDataResponse or RRCConnectionSetup, to send.  The eNB should then wait for receiving further S1 message from the MME. If none is received, the safest approach is to move the UE to connected mode.
Proposal 6: RAN2 to inform RAN3 that an ‘end indicator’ on the S1 interface is needed for the eNB to decide whether to complete the EDT procedure or fall back to the legacy procedure.

2.3 Release cause

In the RRC running CR [3], it is FFS whether a release cause needs to be defined in RRCEarlyDataResponse message for the CP solution. The need for the parameter would be to be able to indicate loadBalancingTAUrequired.
Load re-balancing between MMEs is described in TS 23.401 section 4.3.7.3, it is typically used during the OAM function of removal of one MME from an MME Pool Area and should not be used for MME Overload.  

	4.3.7.3
Load re-balancing between MMEs

The MME Load Re-balancing functionality permits UEs that are registered on an MME (within an MME Pool Area) to be moved to another MME.

NOTE 1:
An example use for the MME Load Re-balancing function is for the O+M related removal of one MME from an MME Pool Area.

NOTE 2:
Typically, this procedure should not be used when the MME becomes overloaded because the Load Balancing function should have ensured that the other MMEs in the pool area are similarly overloaded.
…


Based on TS 23.401, load re-balancing between MMEs is possible at any time but is a rare event. Thus we can see two options for early data transmission:
1. Introduce a parameter releaseCause { Other, LoadBalancingTAUrequired } in RRCEarlyDataResponse message 
2. Fallback to the legacy RRC Connection Establishment followed by release procedure when the MME triggers S1 Release procedure with release cause "load balancing TAU required".
Even if it is a rare case, the fallback to the legacy procedure will cause unnecessary power consumption. It will also make the specifications unclear whether the use case is supported. Thus we have a slight preference for the first option.

Proposal 7: Introduce a release cause parameter {Other, LoadBalancingTAUrequired} in RRCEarlyDataResponse message.

2.4 ExtendedWaitTime-CPData in RRCEarlyDataResponse
At the time of RRC connection establishment by a UE using the CIOT EPS Control Plane Optimisation, congestion control for transport of user data via the control plane is handled by the MME by:

- 
sending a SERVICE ACCEPT message including the T3448 value IE if the Release assistance indication IE was set to "No further uplink or downlink data transmission subsequent to the uplink data transmission is expected" in the ESM data transport message.
See TS 24.301, 5.6.1.4.2 UE is using EPS services with control plane CIoT EPS optimization
	If the MME sends a SERVICE ACCEPT message upon receipt of the CONTROL PLANE SERVICE REQUEST message piggybacked with the ESM DATA TRANSPORT message:

-
if the Release assistance indication IE is set to "No further uplink or downlink data transmission subsequent to the uplink data transmission is expected" in the message;
-
if the UE has indicated support for the control plane data back-off timer; and

-
if the MME decides to activate the congestion control for transport of user data via the control plane,
then the MME shall include the T3448 value IE in the SERVICE ACCEPT message.


- 
sending a SERVICE REJECT message including the T3448 value IE if the Release assistance indication IE was not set to "No further uplink or downlink data transmission subsequent to the uplink data transmission is expected" in the ESM data transport message.
See TS 24.301, 5.6.1.5 Service request procedure not accepted by the network
	If the MME sends a SERVICE REJECT message upon receipt of the CONTROL PLANE SERVICEREQUEST message piggybacked with the ESM DATA TRANSPORT message:

-
if the Release assistance indication IE is not set to "No further uplink or downlink data transmission subsequent to the uplink data transmission is expected" in the message;

-
if the UE has indicated a support for the control plane data back-off timer; and

-
if the MME decides to activate the congestion control for transport of user data via the control plane, 

then the MME shall set the EMM cause value to #22 "congestion" and assign a value for control plane databack-off timer T3448.


In AS, extendedWaitTime-CPdata is included in RRCConnectionRelease message in case of congestion control of user data over the control plane data and is only applicable to NB-IoT. It is used to release the connection after it has been established. When EDT is used, it can be provided by the MME in NAS SERVICE ACCEPT or SERVICE REQUEST messages in response to the UL data. Thus it is not needed in MSG4 for EDT.
Proposal 8: There is no need for a parameter ExtendedWaitTime-CPData in RRCEarlyDataResponse message 
3 Conclusion
In this document we have discussed FFSs related to AS-NAS interaction for the CP and UP solutions and made the following observations and proposals:
Observation 1: The establishment cause on its own does not allow to identify NAS signalling.

Observation 2: The establishment cause in combination with the call type do not allow to distinguish between ESM signalling, SMS and user data.

Proposal 1: An additional indication to establishment cause and call type is needed for the UE to identify user data only.

Proposal 2: RAN2 to agree that early data transmission is only initiated when the UE is not expecting any data after MSG4.

Proposal 3: RAN2 to agree to tie early data transmission to the NAS release assistance indication for the CP solution.

Proposal 3a: RAN2 to respond to CT1 that the provision by NAS to AS of the release assistance indication is useful. 

Proposal 4: RAN2 to agree to tie early data transmission to the AS release assistance indication for the UP solution.

Proposal 5: RAN2 to agree that the decision to initiate EDT is taken by RRC and is transparent to NAS. 

Proposal 6: RAN2 to inform RAN3 that an ‘end indicator’ on the S1 interface is needed for the eNB to decide whether to complete the EDT procedure or fall back to the legacy procedure.

Proposal 7: Introduce a release cause parameter {Other, LoadBalancingTAUrequired} in RRCEarlyDataResponse message.

Proposal 8: There is no need for a parameter ExtendedWaitTime-CPData in RRCEarlyDataResponse message  
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5 Annex
5.1 TS 24.301 Annex D1: Mapping of NAS procedure to establishment cause and call type
	NAS procedure
	RRC establishment cause (according 3GPP TS 36.331 [22])
	Call type

	Attach
	If an ATTACH REQUEST has EPS attach type not set to "EPS emergency attach", the RRC establishment cause shall be set to MO signalling except when the UE initiates attach procedure to establish emergency bearer services.
(See Note 1)
	"originating signalling"

	
	Iif an ATTACH REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", the RRC establishment cause shall be set to Delay tolerant.
(See Note 1)
	"originating signalling"


	
	If an ATTACH REQUEST has EPS attach type set to "EPS emergency attach", or if the ATTACH REQUEST has EPS attach type not set to "EPS emergency attach" but the UE initiates the attach procedure either on receiving request from upper layer to establish emergency bearer services or with a PDN CONNECTIVITY REQUEST that has request type set to "handover of emergency bearer services", the RRC establishment cause shall be set to Emergency call.
(See Note 1, Note 4)
	"emergency calls"


	
	If the UE is allowed to use exception data reporting (see the ExceptionDataReportingAllowed leaf of the NAS configuration MO in 3GPP TS 24.368 [15A] or the USIM file EFNASCONFIG in 3GPP TS 31.102 [17]) and the attach procedure has been initiated upon receiving a request from upper layers to transmit user data related to an exceptional event, the RRC establishment cause shall be set to MO exception data.
(See Note 1) 
	"originating signalling"


	Tracking Area Update
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", and MO MMTEL voice call is not started, MO MMTEL video call is not started, MO SMSoIP is not started, MO SMS over NAS or MO SMS over S102 is not requested, the RRC establishment cause shall be set to MO signalling.
(See Note 1)
	"originating signalling"

	
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", and an MO MMTEL voice call is started, the RRC establishment cause shall be set to MO signalling.
(See Note 1, Note 3)
	"originating MMTEL voice" 


	
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", and an MO MMTEL video call is started, the RRC establishment cause shall be set to MO signalling.
(See Note 1, Note 3)
	"originating MMTEL video"



	
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", and an MO SMSoIP is started, the RRC establishment cause shall be set to MO signalling.
(See Note 1)
	"originating SMSoIP"



	
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", and an MO SMS over NAS or MO SMS over S102 is requested, the RRC establishment cause shall be set to MO signalling.
(See Note 1)
	"originating SMS"



	
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", the tracking area update procedure is not triggered due to paging, a TRACKING AREA UPDATE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", and MO MMTEL voice call is not started, MO MMTEL video call is not started, MO SMSoIP is not started, MO SMS over NAS or MO SMS over S102 is not requested, the RRC establishment cause shall be set to Delay tolerant.
(See Note 1)
	"originating signalling"

	
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", an MO MMTEL voice call is started, and a TRACKING AREA UPDATE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", the RRC establishment cause shall be set to MO signalling.
(See Note 1, Note 3)
	"originating MMTEL voice" 



	
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", an MO MMTEL video call is started, and a TRACKING AREA UPDATE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", the RRC establishment cause shall be set to MO signalling.
(See Note 1, Note 3)
	"originating MMTEL video"



	
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", an MO SMSoIP is started, and a TRACKING AREA UPDATE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", the RRC establishment cause shall be set to MO signalling.
(See Note 1)
	"originating SMSoIP"



	
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", an MO SMS over NAS or MO SMS over S102 is requested, and a TRACKING AREA UPDATE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", the RRC establishment cause shall be set to MO signalling.
(See Note 1)
	"originating SMS"



	
	If the UE does not have a PDN connection established for emergency bearer services and is not initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", and a TRACKING AREA UPDATE REQUEST is a response to paging where the CN domain indicator is set to "PS" or "CS", the RRC establishment cause shall be set to MT access.
(See Note 1)
	"terminating calls"

	
	If the UE has CS fallback emergency call or 1xCS fallback emergency call pending, the RRC establishment cause shall be set to Emergency call.
(See Note 1)
	"emergency calls"

	
	If the UE has a PDN connection established for emergency bearer services or is initiating a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", the RRC establishment cause shall be set to Emergency call.
(See Note 1)
	"emergency calls"

	
	If the UE is allowed to use exception data reporting (see the ExceptionDataReportingAllowed leaf of the NAS configuration MO in 3GPP TS 24.368 [15A] or the USIM file EFNASCONFIG in 3GPP TS 31.102 [17]) and there is a pending request from upper layers to transmit user data related to an exceptional event, the RRC establishment cause shall be set to MO exception data. 
	"originating signalling"


	
	If the UE is requesting resources for V2X communication over PC5, the RRC establishment cause shall be set to MO signalling.
 (See Note 1)
	"originating signalling"



	
	If the UE is requesting resources for V2X communication over PC5 and a TRACKING AREA UPDATE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", the RRC establishment cause shall be set to Delay tolerant.
 (See Note 1)
	"originating signalling"



	
	If the UE is requesting resources for ProSe direct discovery or ProSe direct communication as specified in 3GPP TS 36.331 [22], the RRC establishment cause shall be set to MO signalling.
(See Note 1)
	"originating signalling"



	
	If the UE is requesting resources for ProSe direct discovery or ProSe direct communication as specified in 3GPP TS 36.331 [22] and a TRACKING AREA UPDATE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", the RRC establishment cause shall be set to Delay tolerant.
(See Note 1)
	"originating signalling"



	Detach
	MO signalling
(See Note 1)
	"originating signalling"

	Service Request
	If a SERVICE REQUEST is to request user plane radio resources and MO MMTEL voice call is not started, MO MMTEL video call is not started and MO SMSoIP is not started, the RRC establishment cause shall be set to MO data.
(See Note 1)
	"originating calls"



	
	If a SERVICE REQUEST is to request user plane radio resources and an MO MMTEL voice call is started, the RRC establishment cause shall be set to MO data.
(See Note 1, Note 3)
	"originating MMTEL voice" 


	
	If a SERVICE REQUEST is to request user plane radio resources and an MO MMTEL video call is started, the RRC establishment cause shall be set to MO data.
(See Note 1, Note 3)
	"originating MMTEL video"



	
	If a SERVICE REQUEST is to request user plane radio resources and an MO SMSoIP is started, the RRC establishment cause shall be set to MO data.
(See Note 1)

	"originating SMSoIP"



	
	If a SERVICE REQUEST is to request user plane radio resources for emergency bearer services, the RRC establishment cause shall be set to Emergency call.
(See Note 1)
	"emergency calls"



	
	If a SERVICE REQUEST is to request resources for UL signalling and not for MO SMS over NAS or MO SMS over S102, the RRC establishment cause shall be set to MO data.
(See Note 1)
	"originating calls"



	
	If a SERVICE REQUEST is to request resources for UL signalling for MO SMS over NAS or MO SMS over S102, the RRC establishment cause shall be set to MO data.
(See Note 1)
	"originating SMS"



	
	If a SERVICE REQUEST is to request user plane radio resources or to request resources for UL signalling and the UE is configured for dual priority and the NAS signalling low priority indicator is overridden, the RRC establishment cause shall be set to MO data.
(See Note 1)
	"originating calls"



	
	If a SERVICE REQUEST is triggered by a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", the RRC establishment cause shall be set to Emergency call.
(See Note 1)
	"emergency calls"



	
	If a SERVICE REQUEST is to request user plane radio resources or to request resources for UL signalling, the UE is configured for NAS signalling low priority, and MO MMTEL voice call is not started, MO MMTEL video call is not started and MO SMSoIP is not started, MO SMS over NAS or MO SMS over S102 is not requested, the RRC establishment cause shall be set to Delay tolerant.
(See Note 1)
	"originating calls"


	
	If a SERVICE REQUEST is to request user plane radio resources, an MO MMTEL voice call is started, and the UE is configured for NAS signalling low priority, the RRC establishment cause shall be set to MO data.
(See Note 1, Note 3)
	"originating MMTEL voice" 



	
	If a SERVICE REQUEST is to request user plane radio resources, an MO MMTEL video call is started, and the UE is configured for NAS signalling low priority, the RRC establishment cause shall be set to MO data.
(See Note 1, Note 3)
	"originating MMTEL video"



	
	If a SERVICE REQUEST is to request user plane radio resources, an MO SMSoIP is started, and the UE is configured for NAS signalling low priority, the RRC establishment cause shall be set to MO data.
(See Note 1)
	"originating SMSoIP"



	
	If a SERVICE REQUEST is to request resources for UL signalling for MO SMS over NAS or MO SMS over S102 and the UE is configured for NAS signalling low priority, the RRC establishment cause shall be set to MO data.
(See Note 1)
	"originating SMS"



	
	If a SERVICE REQUEST is a response to paging where the CN domain indicator is set to "PS", the RRC establishment cause shall be set to MT access.
(See Note 1)
	"terminating calls"


	
	If a SERVICE REQUEST is triggered to request resources for ProSe direct discovery or ProSe direct communication as specified in 3GPP TS 36.331 [22], the RRC establishment cause shall be set to MO data.
(See Note 1)
	"originating calls"



	
	If a SERVICE REQUEST is triggered to request resources for ProSe direct discovery or ProSe direct communication as specified in 3GPP TS 36.331 [22] and the UE is configured for NAS signalling low priority, the RRC establishment cause shall be set to Delay tolerant.
(See Note 1)
	"originating calls"



	
	If a SERVICE REQUEST is triggered to request resources for V2X communication over PC5, the RRC establishment cause shall be set to MO data.
(See Note 1)
	"originating calls"



	
	If a SERVICE REQUEST is triggered to request resources for V2X communication over PC5 and the UE is configured for NAS signalling low priority, the RRC establishment cause shall be set to Delay tolerant.
(See Note 1)
	"originating calls"



	
	If an EXTENDED SERVICE REQUEST has service type set to "packet services via S1" and is to request user plane radio resources for emergency bearer services, the RRC establishment cause shall be set to Emergency call.
(See Note 1)
	"emergency calls"



	
	If an EXTENDED SERVICE REQUEST has service type set to "packet services via S1" and is triggered by a PDN CONNECTIVITY REQUEST that has request type set to "emergency" or "handover of emergency bearer services", the RRC establishment cause shall be set to Emergency call.
(See Note 1)
	"emergency calls"



	
	If an EXTENDED SERVICE REQUEST has service type set to "packet services via S1" and is a response to paging where the CN domain indicator is set to "PS", the RRC establishment cause shall be set to MT access.
(See Note 1)
	"terminating calls"


	
	If an EXTENDED SERVICE REQUEST has service type set to "mobile originating CS fallback or 1xCS fallback" and is to request mobile originating 1xCS fallback, or if an EXTENDED SERVICE REQUEST is a response to paging for 1xCS fallback received over cdma2000® 1xRTT and has service type set to "mobile terminating CS fallback or 1xCS fallback", the RRC establishment cause shall be set to MO data.
(See Note 1).
	"originating calls"



	
	If an EXTENDED SERVICE REQUEST has service type set to "mobile originating CS fallback or 1xCS fallback" and is to request mobile originating CS fallback, the RRC establishment cause shall be set to MO data.
(See Note 1).
	"mobile originating CS fallback"

	
	If an EXTENDED SERVICE REQUEST is a response to paging for CS fallback, service type set to "mobile terminating CS fallback or 1xCS fallback", the RRC establishment cause shall be set to MT access.
(See Note1, Note 2).
	"terminating calls"



	
	If an EXTENDED SERVICE REQUEST has service type set to "mobile originating CS fallback emergency call or 1xCS fallback emergency call", the RRC establishment cause shall be set to Emergency call. 
(See Note 1).
	"emergency calls"



	
	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is not configured for NAS signalling low priority", and MO MMTEL voice call is not started, MO MMTEL video call is not started and MO SMSoIP is not started, MO SMS over NAS or MO SMS over S102 is not requested, the RRC establishment cause shall be set to MO data.
(See Note 1)
	"originating calls"

	
	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is not configured for NAS signalling low priority" and an MO MMTEL voice call is started, the RRC establishment cause shall be set to MO data.
(See Note 1, Note 3)
	"originating MMTEL voice" 



	
	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is not configured for NAS signalling low priority" and an MO MMTEL video call is started, the RRC establishment cause shall be set to MO data.
(See Note 1, Note 3)
	"originating MMTEL video"



	
	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is not configured for NAS signalling low priority" and an MO SMSoIP is started, the RRC establishment cause shall be set to MO data.
(See Note 1)
	"originating SMSoIP"



	
	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is not configured for NAS signalling low priority" and an MO SMS over NAS or MO SMS over S102 is requested, the RRC establishment cause shall be set to MO data.
(See Note 1)
	"originating SMS"



	
	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", and MO MMTEL voice call is not started, MO MMTEL video call is not started and MO SMSoIP is not started, MO SMS over NAS or MO SMS over S102 is not requested, the RRC establishment cause shall be set to Delay tolerant.
(See Note 1).
	"originating calls"

	
	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority" and an MO MMTEL voice call is started, the RRC establishment cause shall be set to MO data.
(See Note 1, Note 3)
	"originating MMTEL voice" 



	
	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority" and an MO MMTEL video call is started, the RRC establishment cause shall be set to MO data.
(See Note 1, Note 3)
	"originating MMTEL video"



	
	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority" and an MO SMSoIP is started, the RRC establishment cause shall be set to MO data.
(See Note 1)
	"originating SMSoIP"



	
	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority" and an MO SMS over NAS or MO SMS over S102 is requested, the RRC establishment cause shall be set to MO data.
(See Note 1)
	"originating SMS"


	
	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is not configured for NAS signalling low priority" and is triggered to request resources for ProSe direct discovery or ProSe direct communication, the RRC establishment cause shall be set to MO data.
(See Note 1)
	"originating calls"



	
	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority" and is triggered to request resources for ProSe direct discovery or ProSe direct communication, the RRC establishment cause shall be set to Delay tolerant.
(See Note 1)
	"originating calls"



	
	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is not configured for NAS signalling low priority" and is triggered to request resources for V2X communication over PC5, the RRC establishment cause shall be set to MO data.
(See Note 1)
	"originating calls"



	
	If an EXTENDED SERVICE REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority" and is triggered to request resources for V2X communication over PC5, the RRC establishment cause shall be set to Delay tolerant.
(See Note 1)
	"originating calls"



	
	If a CONTROL PLANE SERVICE REQUEST is a response to paging where the Control plane service type is set to "mobile terminating request", the RRC establishment cause shall be set to MT access. (see Note 1)
	"terminating calls"

	
	If a CONTROL PLANE SERVICE REQUEST is to transfer user data or to request resources for UL signalling , the RRC establishment cause shall be set to MO data.
(see Note 1)
	"originating calls"



	
	If a CONTROL PLANE SERVICE REQUEST is to transfer user data or to request resources for UL signalling and contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", the RRC establishment cause shall be set to Delay tolerant.
(see Note 1)
	"originating calls"



	
	In WB-S1 Mode, if a CONTROL PLANE SERVICE REQUEST is to transfer MO SMS, the RRC establishment cause shall be set to MO data.
(see Note 1)
	"originating SMS"


	
	
	

	
	In NB-S1 Mode, if a CONTROL PLANE SERVICE REQUEST is to transfer MO SMS, the RRC establishment cause shall be set to MO data.
	"originating calls"



	
	In NB-S1 Mode, if a CONTROL PLANE SERVICE REQUEST is to transfer MO SMS and contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", the RRC establishment cause shall be set to Delay tolerant.
	"originating calls"



	
	If the UE is allowed to use exception data reporting (see the ExceptionDataReportingAllowed leaf of the NAS configuration MO in 3GPP TS 24.368 [15A] or the USIM file EFNASCONFIG in 3GPP TS 31.102 [17]) and a CONTROL PLANE SERVICE REQUEST is to perform initial data transfer related to an exceptional event, the RRC establishment cause shall be set to MO exception data.
	"originating calls"



	Note 1:
For these NAS procedures in WB-S1 mode initiated by UEs of access class 12, 13 or 14 in their home country, the RRC establishment cause will be set to "High priority access AC 11 – 15". For this purpose, the home country is defined as the country to which the MCC part of the IMSI is associated, see 3GPP TS 23.122 [6] for the definition of country.


For these NAS procedures in WB-S1 mode initiated by UE of access class 11 or 15 in their HPLMN (if the EHPLMN list is not present or is empty) or EHPLMN (if the EHPLMN list is present), the RRC establishment cause will be set to "High priority access AC 11 – 15".

Note 2:
This row is not applicable for mobile terminating 1xCS fallback with 1xCS paging request received over E-UTRAN.

Note 3:
For these NAS procedures, the lower layers can change the RRC establishment cause from "MO data" or from "MO Signalling" to "MO Voice Call", if the serving cell requests the UE to use the RRC establishment cause "MO voice call" (see 3GPP TS 36.331 [22]).

Note 4:
It is an implementation option to initiate attach request carrying a PDN CONNECTIVITY REQUEST with request type "handover of emergency bearer services" to support access transfer of an ongoing emergency session from non-3GPP access to 3GPP access when the UE is not already in EMM_REGISTERED state.




Note: 
Blue highlighting shows cases where the establishment cause on its own does not allow to identify NAS (i.e. EMM) signalling.  
Yellow highlighting shows cases where the establishment cause in combination with the call type does not allow to differentiate between UL (i.e. ESM) signalling, SMC and user data. 
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