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Discussion
1. Introduction
In RAN2#103bis meeting, RAN2 sent LS [1] on RRC establishment cause in RRC reestablishment fallback case to CT1 and RAN3. In [1], the following shows the fallback case of re-establishment procedure and questions are provided for CT1 and RAN3. 
	In NR, “Reestablishment fallback” procedure as shown below is supported. 
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In this case, when RRCSetup is received by the UE in response to RRCReestablishmentRequest: 

· UE’s AS informs NAS about the fallback. 

· AS context is discarded and all established RBs are released

· A new RRC Connection is established
…

Thus, RAN2 kindly asks CT1 the following question:

Q1: Is an RRC establishment cause required to be provided to the AMF in the fallback case mentioned above? 

Q2: If an RRC establishment cause is required to be provided, upon receiving the fallback indication from RRC during the reestablishment fallback case mentioned above, does NAS provide the RRC establishment cause to RRC?
RAN2 also kindly asks RAN3 the following question:

Q3: In the reestablishment fallback case, if the RRC establishment cause is not available at the gNB and hence cannot be able to be provided to CN, does this cause any problem?


For question 1 and 2, CT1 provides answer as follows in reply LS [2]

	Q1: Is an RRC establishment cause required to be provided to the AMF in the fallback case mentioned above? 

[CT1 answer] This is not in the remit of CT1.

Q2: If an RRC establishment cause is required to be provided, upon receiving the fallback indication from RRC during the reestablishment fallback case mentioned above, does NAS provide the RRC establishment cause to RRC?

[CT1 answer] Yes, irrespective of the answer to Q1.


Observation 1: CT1 answer in the fallback case whether the RRC establishment cause needs in AMF is not in the remit of CT1 but UE-NAS will provides establishment cause to UE-AS regardless of whether it needs in AMF.

2. Discussion
Initially, fallback procedure specified is introduced from UP CIoT EPS optimization in LTE. In the UP CIoT EPS optimization, all procedures to request connection resume are triggered by upper layer (i.e. NAS layer) in RRC_IDLE. However, in NR, the UE can receives RRCSetup message in response to RRCResumeRequest or RRCRe-establishmentRequest, in other words, the fallback procedure can be performed while the UE is in RRC_INACTIVE or RRC_CONNECTED.

Observation 2: The fallback procedure can be performed while the UE is in RRC_INACTIVE or RRC_CONNECTED.
From the network perspective, the fallback procedure means that NG-connection between the gNB and the AMF needs to be established newly like initial connection from the RRC_IDLE, so the gNB needs to send Initial UE Message message to the AMF. Then, the question is raised for whether establishment cause is required in AMF even for the fallback procedure. However, even if AMF require the establishment cause in the fallback, it cannot be provided because the causes of the Resume procedure for RNA update and Re-establishment procedure are different from establishment causes. For example, re-establishment cause can be ‘reconfigurationFailure’ or ‘handoverFailure’ or ‘otherFailure’. In case of Resume procedure for RNA update, ‘rna-Update’ is different from establishment cause while resume cause for RAN paging is ‘mt-Access’. Additionally, RAN2 decided ‘rna-Update’ is not overrode by ‘highPriorityAccess’ while ‘mt-Access’ is overrode. The causes have not been provided to AMF in 3GPP yet while establishment cause only is provided to AMF.
Observation 3: Cause value of Resume procedure for RNA update and Re-establishment procedure are different from establishment cause value. 
In [1], the problem is identified only for the fallback of re-establishment procedure. According to observations in above, it can be observed the fallback of Resume procedure for RNA update can have same issue. 
Observation 4: The fallback of resume procedure for RNA update has same issue specified in the LS with fallback of re-establishment procedure.
When Resume procedure for RNA update or Re-establishment procedure is performed, NAS layer don’t have any idea on what is going on in AS layer. Moreover, upon receiving the fallback indication by the AS triggered procedure, in NAS layer, there is no ongoing or pending NAS procedure unlike UP CIoT EPS optimization of LTE. Thus, when receiving the fallback indication from AS layer by performing AS triggered procedure in NR or eLTE, NAS layer generates new NAS procedure. The new NAS procedure is mostly likely to be Registration Update procedure like NAS signalling recovery procedure.

Observation 5: When receiving the fallback indication by AS triggered procedure from AS layer, it is likely that NAS layer performs Registration Update procedure (like NAS recovery procedure). Then, establishment cause is MO-signalling. 
Generally, the establishment cause is used for overload control and NAS level congestion control in AMF and connection control in gNB. The following shows the details:

A. The UE in RRC_IDLE sends RRCRequest message to gNB with establishment cause. Based on the establishment cause, the gNB decides whether to accept or reject connection request. 

B. If the gNB accepts the connection request via MSG3, the gNB send RRCSetup message via MSG4. 

C. Upon receiving the RRCSetup message, the UE sends NAS message included in RRCSetupComplete message. 

D. Upon receiving the RRCSetupComplete message, the gNB generates Initial UE Message message which includes the NAS message in the RRCSetupComplete message and the establishment cause received in MSG3, send it to AMF.
Observation 6: Generally, the establishment cause is used for AMF overload control and NAS level congestion control in AMF and access control in gNB.

In fallback case of the AS triggered procedure, the establishment cause for access control in gNB is not needed because gNB already provides RRCSetup message to the UE. Then, it also means the UE passed AMF overload control as well. Thus, the remaining question is whether AMF needs establishment cause or not in the fallback case of the AS triggered procedure for NAS level congestion control. The establishment cause is delivered to AMF when the mode of UE is 5GMM-IDLE mode in the UE as well as AMF. The establishment cause is used for decision of NAS level congestion control. However, during the fallback case in RRC_INACTIVE and RRC_CONNECTED, the mode of UE is 5GMM-CONNECTED mode in AMF. Additionally, according to CT1 answer for question 1 in [2], it can be interpreted that in CT1 point of view, the establishment cause is not required in AMF for CT1 work (e.g. for NAS level congestion control). Thus, it might not be need to provide the establishment cause to AMF in the fallback of AS triggered procedure.

Observation 7: It might not need to provide the establishment cause for the fallback procedure in RRC INACTIVE or RRC CONNECTED because the UE already passes Access control and AMF Overload control and NAS congestion control is not performed in the mode of UE is 5GMM-CONNECTED mode in AMF.

Proposal 1: For the fallback in RRC_INACTIVE or RRC_CONNECTED mode, RAN3 decides if there is no clear motivation, gNB doesn’t provide the establishment cause to AMF.
In section 9.2.5.1 in [3], RRC Establishment Cause IE which stands for establishment cause is defined as optional as follow:
9.2.5.1
INITIAL UE MESSAGE

This message is sent by the NG-RAN node to transfer the initial layer 3 message to the AMF over the NG interface.

Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	NAS-PDU
	M
	
	9.3.3.4
	
	YES
	reject

	User Location Information
	M
	
	9.3.1.16
	
	YES
	reject

	RRC Establishment Cause
	O
	
	OCTET STRING
	This IE may need to be refined, including its presence
	YES
	ignore

	5G-S-TMSI
	O
	
	9.3.3.20
	
	YES
	reject

	AMF Set ID
	O
	
	9.3.3.12
	
	YES
	ignore

	UE Context Request
	O
	
	ENUMERATED (requested, ...)
	Indicates that a UE context including security information needs to be setup at the NG-RAN.
	YES
	ignore

	Allowed NSSAI
	O
	
	9.3.1.31
	
	YES
	reject


If Proposal 1 is agreed, the presence of RRC Establishment Cause IE should be kept as optional. In addition, the encoding of this IE can be defined based on [4].
EstablishmentCause ::=              ENUMERATED {

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

                                        mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, mps-PriorityAccess, mcs-PriorityAccess,

                                        spare6, spare5, spare4, spare3, spare2, spare1}

Proposal 2: If Proposal 1 is agreed, the presence of RRC Establishment Cause IE in Initial UE Message message should be kept as optional.
If we would consider the establishment cause is required to AMF even for the fallback case in RRC_INACTIVE or RRC_CONNECTED. The following options can be considered.

1. UE-AS includes the establishment cause in MSG5 and gNB provides the establishment cause in Initial UE Message message to AMF

2. gNB provides the cause value received via MSG3 to AMF and upon receiving the cause, AMF considers the cause value as ‘MO-signalling’

3. gNB provides ‘MO-signalling’ as establishment cause to AMF in the fallback case of AS triggered procedure

The option 1 needs that RAN2 define new IE for the establishment cause in MSG5 and RAN3 may need to specify the establishment cause sent in MSG5 in Initial UE Message message instead of the cause via MSG3. The option 2 and option 3 doesn’t have RAN2 impact and depending on the decision of each WG, may have some impact in other WGs. However, option 1 have ASN.1 impact while option 2 and 3 don’t. Thus, it is desired to select option 2 or 3 if the establishment cause is required to AMF for the fallback case in RRC_INACTIVE or RRC_CONNECTED.
Proposal 3. If Proposal 1 is not agreed because the establishment cause is required in AMF for the fallback case in RRC_INACTIVE or RRC_CONNECTED, RAN3 selects the solution not having ASN.1 impact.
3. Conclusion
In this contribution, we discussed the issue for RRC establishment cause in RRC reestablishment fallback case. The following proposal are kindly suggested to RAN3:
Proposal 1: For the fallback in RRC_INACTIVE or RRC_CONNECTED mode, RAN3 decides if there is no clear motivation, gNB doesn’t provide the establishment cause to AMF.
Proposal 2: If Proposal 1 is agreed, the presence of RRC Establishment Cause IE in Initial UE Message message should be kept as optional.
Proposal 3. If Proposal 1 is not agreed because the establishment cause is required in AMF for the fallback case in RRC_INACTIVE or RRC_CONNECTED, RAN3 selects the solution not having ASN.1 impact.
Proposal 4: It is proposed to agree the TP for BL CR for TS 38.413.
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5. Annex (TP for BL CR for TS 38.413)
<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
9.2.5
NAS Transport Messages

9.2.5.1
INITIAL UE MESSAGE

This message is sent by the NG-RAN node to transfer the initial layer 3 message to the AMF over the NG interface.

Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	NAS-PDU
	M
	
	9.3.3.4
	
	YES
	reject

	User Location Information
	M
	
	9.3.1.16
	
	YES
	reject

	RRC Establishment Cause
	O
	
	9.3.1.x
	
	YES
	ignore

	5G-S-TMSI
	O
	
	9.3.3.20
	
	YES
	reject

	AMF Set ID
	O
	
	9.3.3.12
	
	YES
	ignore

	UE Context Request
	O
	
	ENUMERATED (requested, ...)
	Indicates that a UE context including security information needs to be setup at the NG-RAN.
	YES
	ignore

	Allowed NSSAI
	O
	
	9.3.1.31
	
	YES
	reject


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.3.1.x
RRC Establishment Cause

This IE indicates to the AMF the reason for RRC Connection Establishment as received from the UE in the EstablishmentCause defined in TS 38.331 [18].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RRC Establishment Cause
	M
	
	ENUMERATED (emergency, highPriorityAccess,
mt-Access,
mo-Signalling,
mo-Data,
mo-VoiceCall,
mo-VideoCall,
mo-SMS,
mps-PriorityAccess,
mcs-PriorityAccess, …)
	


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.4.5
Information Element Definitions

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

<<Skipped>>

RRCContainer ::= OCTET STRING

RRCEstablishmentCause ::= ENUMERATED {


emergency,

highPrioirtyAccess,


mt-Access,


mo-Signalling,


mo-Data,


mo-VoiceCall,


mo-VideoCall,


mo-SMS,

mps-PriorityAccess,


mcs-PriorityAccess,


...
}
RRCInactiveTransitionReportRequest ::= ENUMERATED {


subsequent-state-transition-report,


single-rrc-connected-state-report,


cancel-report,


...
}

<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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