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1 Introduction
[bookmark: _Toc474247438]This document discusses the fallback indication handling in 5GMM-CONNECTED mode.
2 Discussion
2.1 Problem in the current NAS and RRC specifications
The RRC layer in RRC_CONNECTED may perform an RRC reestablishment procedure and transmit an RRCReestablishmentRequest message to the network. In the fallback case, the network sedns the UE an RRCSetup message to respond the RRCReestablishmentRequest message. After receiving the RRCSetup message, the RRC layer indicates to the NAS layer fallback of the RRC connection. Since the RRC layer stays in RRC_CONNECTED and there is no state change (e.g., change from RRC_IDLE to RRC_CONNECTED), the RRC layer does not indicate the NAS layer that the RRC connection has been established.
Reference from TS 38.331:
5.3.3.4	Reception of the RRCSetup by the UE
(Omit not related parts)
1>	if the RRCSetup is received in response to an RRCReestablishmentRequest; or
1>	if the RRCSetup is received in response to an RRCResumeRequest or RRCResumeRequest1:
2>	discard any stored UE Inactive AS context and suspendConfig;
2>	discard any current AS security context including the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key;
2>	release radio resources for all established RBs except SRB0, including release of the RLC entities, of the associated PDCP entities and of SDAP;
2>	release the RRC configuration except for the default L1 parameter values, default MAC Cell Group configuration and CCCH configuration;
2>	indicate to upper layers fallback of the RRC connection;
2>	stop timer T380, if running;
Observation 1: After the RRC connection fallback in RRC connection re-establishment procedure, the RRC layer only indicates the NAS layer the fallback of the RRC connection (i.e., does not indicate NAS the RRC connection has been established.)

After receiving the fallback indication from the RRC in 5GMM-CONNECTED, the NAS layer enters 5GMM-IDLE and may transmit a REGISTRATION REQUEST message as specified in section 5.3.1.2 in TS 24.501. To transmit the REGISTRATION REQUEST message, the NAS layer in 5GMM-IDLE will request the RRC layer to establish an RRC connection.  Since the RRC layer is in RRC_CONNECTED, the RRC layer does not initiate the RRC connection establishment procedure and consequently does not indicate the NAS layer that the RRC connection has been established. Without the RRC connection establishment indication from lower layer, the NAS layer is unable to enter 5GMM-CONNECTED.

Reference from TS 24.501

[bookmark: _Toc36657003][bookmark: _Toc36212826][bookmark: _Toc27746645][bookmark: _Toc20232555]5.3.1.2	Re-establishment of the N1 NAS signalling connection
When the UE in 5GMM-CONNECTED mode over 3GPP access receives a fallback indication from lower layers, and the UE has no pending NAS procedure and no pending uplink user data for PDU session(s) with user-plane resources already established, the UE shall:
a)	enter 5GMM-IDLE mode; and
b)	initiate the registration procedure for mobility and periodic registration update and include the Uplink data status IE in the REGISTRATION REQUEST message indicating the PDU session(s) for which user-plane resources were active prior to receiving the fallback indication, if any (see subclause 5.5.1.3 for further details).
Reference from TS 38.331
[bookmark: _Toc46486722][bookmark: _Toc46443961][bookmark: _Toc46439124]5.3.3.2	Initiation
The UE initiates the procedure when upper layers request establishment of an RRC connection while the UE is in RRC_IDLE and it has acquired essential system information as described in 5.2.2.1, or for sidelink communication as specified in sub-clause 5.3.3.1a.
Observation 2: After the RRC connection fallback in RRC connection re-establishment procedure, the UE is unable to enter 5GMM-CONNECTED.
2.2 Solutions
Either the NAS solution or the RRC solution can solve the problem in observation as described below.
In the NAS solution, the UE stays in 5GMM-CONNECTED without transitioning to 5GMM-IDLE (see Text Proposal 1) or transition back to 5GMM-CONNECTED from 5GMM-IDLE (see Text Proposal 2), after receiving the fallback indication. Thus, the NAS layer can transition to 5GMM-CONNECTED after the fallback even though the RRC layer does not send an indication of the RRC connection established in the fallback case.
In the RRC solution, the RRC layer can indicate the RRC connection has been established to the NAS layer after sending the fallback indication to the NAS layer. After receiving the RRC connection establishment indication, the NAS layer is able to enter 5GMM-CONNECTED mode again and perform the error handling procedure as specified in section 5.3.1.2. However, the discussion and decision are not in CT1 and a liaison to RAN2 is needed.
We kindly request CT1 to discuss the above problem and solutions. If CT1 decides to go for the NAS solution, we have an NAS solution text proposal in the end of this document. If CT1 decides to leave the problem to RAN2 to solve, CT1 should send a liaison to RAN2 to indicate the problem.
Proposal 1: We kindly request CT1 to discuss above problem and solutions.
Proposal 2: If CT1 prefers the RRC solution, send a liaison to RAN2 to request RAN2 to capture the RRC solution in the RRC specification.

[bookmark: _Ref433086885]3 Conclusion
According to above discussions, we have following observations, proposals:
Observation 1: After the RRC connection fallback in RRC connection re-establishment procedure, the RRC layer only indicates the NAS layer the fallback of the RRC connection (i.e., does not indicate NAS the RRC connection has been established.)
Observation 2: After the RRC connection fallback in RRC connection re-establishment procedure, the UE is unable to enter 5GMM-CONNECTED.
Proposal 1: We kindly request CT1 to discuss above problem and solutions.
Proposal 2: If CT1 prefers the RRC solution, send a liaison to RAN2 to request RAN2 to capture the RRC solution in the RRC specification.
If CT1 decides to go for the NAS solution, we have NAS solution text proposals in the end of this document. If a liaison to RAN2 is needed, we are glad to provide the liaison to RAN2 based on CT1’s decision.
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Text Proposal 1
[bookmark: _Toc51943652][bookmark: _Toc45286664]5.3.1.2	Re-establishment of the N1 NAS signalling connection
When the UE in 5GMM-CONNECTED mode over 3GPP access receives a fallback indication from lower layers, and the UE has no pending NAS procedure and no pending uplink user data for PDU session(s) with user-plane resources already established, the UE shall:
a)	enter 5GMM-IDLE mode; and
ab)	initiate the registration procedure for mobility and periodic registration update and include the Uplink data status IE in the REGISTRATION REQUEST message indicating the PDU session(s) for which user-plane resources were active prior to receiving the fallback indication, if any (see subclause 5.5.1.3 for further details).
When the UE in 5GMM-CONNECTED mode over 3GPP access receives a fallback indication from lower layers, and the UE has pending uplink user data for PDU session(s) with user-plane resources already established but no pending NAS procedure, the UE shall:
a)	enter 5GMM-IDLE mode; and
ab)	initiate the service request procedure and include the Uplink data status IE in the SERVICE REQUEST message indicating the PDU session(s) for which user-plane resources were active prior to receiving the fallback indication (see subclause 5.6.1 for further details).
When the UE in 5GMM-CONNECTED mode over 3GPP access receives a fallback indication from lower layers, and the UE has a pending registration procedure, a service request procedure, or a de-registration procedure, the UE shall:
a)	enter 5GMM-IDLE mode;
ab)	proceed with the pending procedure; and
bc)	if the pending procedure is a service request or registration procedure, the UE shall include the Uplink data status IE in the SERVICE REQUEST message, or in the REGISTRATION REQUEST message, indicating the PDU session(s) for which user-plane resources were not active prior to receiving a fallback indication from the lower layers and the UE has pending user data to be sent over 3GPP access, if any, and the PDU session(s) for which user-plane resources were active prior to receiving the fallback indication, if any (see subclauses 5.5.1.3 and 5.6.1 for further details).
When the UE in 5GMM-CONNECTED mode over 3GPP access receives a fallback indication from lower layers, and the UE has a pending NAS procedure other than a registration procedure, a service request procedure, or a de-registration procedure, the UE shall:
a)	enter 5GMM-IDLE mode;
ab)	initiate the service request procedure and include the Uplink data status IE in the SERVICE REQUEST message indicating the PDU session(s) for which user-plane resources were active prior to receiving the fallback indication, if any (see subclause 5.6.1 for further details); and
bc)	upon successful service request procedure completion, proceed with any pending procedure.
The cases above apply when the UE is in an allowed area or when the UE is not in a non-allowed area.
When the UE:
a)	is in a non-allowed area or is not in an allowed area; 
b)	is in 5GMM-CONNECTED mode over 3GPP access; 
c)	receives a fallback indication from lower layers; and
d)	does not have signalling pending,
the UE shall:
a)	enter 5GMM-IDLE mode; and
ab)	initiate the registration procedure for mobility and periodic registration update. The UE shall not include the Uplink data status IE in the REGISTRATION REQUEST message except if the PDU session for which user-plane resources were active is an emergency PDU session, or if the UE is configured for high priority access in the selected PLMN.
In the above cases when the UE receives a fallback indication from lower layers, if the UE is in non-allowed area or not in allowed area, the UE shall behave as specified in subclause 5.3.5.

Text proposal 2
5.3.1.2	Re-establishment of the N1 NAS signalling connection
When the UE in 5GMM-CONNECTED mode over 3GPP access receives a fallback indication from lower layers, and the UE has no pending NAS procedure and no pending uplink user data for PDU session(s) with user-plane resources already established, the UE shall:
a)	enter 5GMM-IDLE mode; and
b)	initiate the registration procedure for mobility and periodic registration update and include the Uplink data status IE in the REGISTRATION REQUEST message indicating the PDU session(s) for which user-plane resources were active prior to receiving the fallback indication, if any (see subclause 5.5.1.3 for further details);. and
c) enter 5GMM-CONNECTED mode.
When the UE in 5GMM-CONNECTED mode over 3GPP access receives a fallback indication from lower layers, and the UE has pending uplink user data for PDU session(s) with user-plane resources already established but no pending NAS procedure, the UE shall:
a)	enter 5GMM-IDLE mode; and
b)	initiate the service request procedure and include the Uplink data status IE in the SERVICE REQUEST message indicating the PDU session(s) for which user-plane resources were active prior to receiving the fallback indication (see subclause 5.6.1 for further details);. and
c) enter 5GMM-CONNECTED mode.
When the UE in 5GMM-CONNECTED mode over 3GPP access receives a fallback indication from lower layers, and the UE has a pending registration procedure, a service request procedure, or a de-registration procedure, the UE shall:
a)	enter 5GMM-IDLE mode;
b)	proceed with the pending procedure; and
c)	if the pending procedure is a service request or registration procedure, the UE shall include the Uplink data status IE in the SERVICE REQUEST message, or in the REGISTRATION REQUEST message, indicating the PDU session(s) for which user-plane resources were not active prior to receiving a fallback indication from the lower layers and the UE has pending user data to be sent over 3GPP access, if any, and the PDU session(s) for which user-plane resources were active prior to receiving the fallback indication, if any (see subclauses 5.5.1.3 and 5.6.1 for further details);. and
c) enter 5GMM-CONNECTED mode.
When the UE in 5GMM-CONNECTED mode over 3GPP access receives a fallback indication from lower layers, and the UE has a pending NAS procedure other than a registration procedure, a service request procedure, or a de-registration procedure, the UE shall:
a)	enter 5GMM-IDLE mode;
b)	initiate the service request procedure and include the Uplink data status IE in the SERVICE REQUEST message indicating the PDU session(s) for which user-plane resources were active prior to receiving the fallback indication, if any (see subclause 5.6.1 for further details); and
c) enter 5GMM-CONNECTED mode; and
dc)	upon successful service request procedure completion, proceed with any pending procedure.
The cases above apply when the UE is in an allowed area or when the UE is not in a non-allowed area.
When the UE:
a)	is in a non-allowed area or is not in an allowed area; 
b)	is in 5GMM-CONNECTED mode over 3GPP access; 
c)	receives a fallback indication from lower layers; and
d)	does not have signalling pending,
the UE shall:
a)	enter 5GMM-IDLE mode; and
b)	initiate the registration procedure for mobility and periodic registration update. The UE shall not include the Uplink data status IE in the REGISTRATION REQUEST message except if the PDU session for which user-plane resources were active is an emergency PDU session, or if the UE is configured for high priority access in the selected PLMN;. and
c) enter 5GMM-CONNECTED mode.
In the above cases when the UE receives a fallback indication from lower layers, if the UE is in non-allowed area or not in allowed area, the UE shall behave as specified in subclause 5.3.5.
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