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1		Information
In TS 23.502, chapter 4.13.6.1 EPS fallback for IMS voice, it is stated that:
	NG-RAN is configured to support EPS fallback for IMS voice and decides to trigger fallback to EPS, taking into account UE capabilities, indication from AMF that "Redirection for EPS fallback for voice is possible" (received as part of initial context setup, handover resource allocation or path switch request acknowledge as defined in TS 38.413 [10]), network configuration (e.g. N26 availability configuration) and radio conditions.



There are number of factors that affect AMF's judgment of the possibility of EPS FALLBACK, such as UE S1 NAS capability, UE Subscription data related with Interwork with EPC, AMF configuration of N26 availability.
All factors mentioned above are changeable. UE may disable or re-enable its S1 NAS capability. The Subscription data of interworking with EPC in the UDM can be changed. The serving AMF can change its configuration from without N26 interface to with N26 interface or vice versa.
The current 3GPP specification does not support the dynamic change of such capability. This paper is to discuss the issue and propose a solution.
2		Discussion
2.1	Redirection for Voice EPS Fallback
NGAP supports that “Redirection for Voice EPS Fallback” to be signalled fom AMF to NG-RAN node in the below cases:
1. At the initial Context Setup
2. At the handover over, including NG handover and Xn Handover.
It is assumed that the Redirection for Voice EPS Fallback indication, which indicates the support of such feature in AMF and the UE are static.
However, the UE supporting of the Redirection for Voice EPS Fallback indication can be dynamically changed during the life time of CM-Connected. For example.
In TS 24.301, chapter 4.3.2 Change of UE mode of operation, it is stated that:
	a)	The UE is operating in PS mode 1 or PS mode 2
Table 4.3.2.2.1: Change of UE's usage setting for a UE in PS mode 1 or PS mode 2
UE's usage setting change	Procedure to execute
From data centric to voice centric and "IMS voice not available"	Disable the E-UTRA capability if voice domain selection results in a selection to a different RAT (see subclause 4.5), or combined tracking area update with IMSI attach if voice domain selection results in attempt to stay in E-UTRAN.

From voice centric to data centric and E-UTRA is disabled	Re-enable the E-UTRA capability (see subclause 4.5)

b)	The UE is operating in CS/PS mode 1 or CS/PS mode 2
Table 4.3.2.2.2: Change of UE's usage setting for a UE in CS/PS mode 1 or CS/PS mode 2
UE's usage setting change	Procedure to execute
From data centric to voice centric, "CS fallback is not available" and "IMS voice not available" (NOTE 1)	Disable the E-UTRA capability (see subclause 4.5)

From data centric to voice centric, "IMS voice not available" and the UE received a "CS fallback not preferred" or "SMS only" indication during the last successful combined attach or combined tracking area updating procedure	Disable the E-UTRA capability (see subclause 4.5)

From voice centric to data centric and E-UTRA is disabled	Re-enable the E-UTRA capability (see subclause 4.5)
NOTE 1:	"CS fallback is not available" includes EMM causes #16, #17, and #18



In TS 24.301, chapter 4.5	Disabling and re-enabling of UE's E-UTRA capability, it is stated that:
	When the UE is disabling the E-UTRA capability upon receiving reject cause #31 "Redirection to 5GCN required" as specified in subclauses 5.5.1.2.5, 5.5.1.3.5, 5.5.3.2.5, 5.5.3.3.5 and 5.6.1.5
The UE may support "E-UTRA Disabling for EMM cause #15";
As an implementation option, the UE may start a timer for enabling E-UTRA when the UE's attach attempt counter or tracking area updating attempt counter reaches 5 and the UE disables E-UTRA capability for cases described in subclauses 5.5.1.2.6, 5.5.1.3.4.3, 5.5.1.3.6, 5.5.3.2.6, 5.5.3.3.4.3 and 5.5.3.3.6. The UE should memorize the identity of the PLMNs where E-UTRA capability were disabled. On expiry of this timer:
-	if the UE is in Iu mode or A/Gb mode and is in idle mode as specified in 3GPP TS 24.008 [13] on expiry of the timer, the UE should enable the E-UTRA capability;
-	if the UE is in Iu mode or A/Gb mode and an RR connection exists, the UE shall delay enabling E-UTRA capability until the RR connection is released;
-	if the UE is in Iu mode and a PS signalling connection exists but no RR connection exists, the UE may abort the PS signalling connection before enabling E-UTRA capability;
-	if the UE is in N1 mode and is in 5GMM-IDLE mode as specified in 3GPP TS 24.501 [54], on expiry of the timer, the UE should enable the E-UTRA capability; and
-	if the UE is in N1 mode and is in 5GMM-CONNECTED mode as specified in 3GPP TS 24.501 [54], on expiry of the timer, the UE shall delay enabling the E-UTRA capability until the N1 NAS signalling connection is released.



In TS 24.301, chapter 4.5	Disabling and re-enabling of UE's E-UTRA capability, it also states that :
	The UE shall only disable the E-UTRA capability when in EMM-IDLE mode,
if the UE is in N1 mode and is in 5GMM-CONNECTED mode as specified in 3GPP TS 24.501 [54], on expiry of the timer, the UE shall delay enabling the E-UTRA capability until the N1 NAS signalling connection is released.



In TS 23.501 Chapter 5.3.3.2.5, UE has a special CM connection status. That is CM-CONNECTED with RRC Inactive state. In this status UE has no RRC connection but has NG-AP connection for this UE. So if UE’s E-UTRA capability changes and UE in CM-CONNECTED with RRC Inactive state, the UE will resume RRC connection then initiate registration procedure with UE's E-UTRA capability indication in the registration request at once. The change of  UE’s E-UTRA capability may result the change of Redirection for Voice EPS Fallback.  AMF need to inform the change to NG-RAN dynamicly
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2.2	Mobility Restriction List
it is described in TS 23.501 Mobility Restrictions:
	The Mobility Restriction may change due to e.g. UE's subscription, location change and local policy. Optionally the Service Area Restrictions or the Non-Allowed Area may in addition be fine-tuned by the PCF e.g. based on UE location



Currently the Mobility Restrcition List can only be sent from CN to NG-RAN node in Downlink NAS Transport message, while the Downlink NAS PDU is mandatory present.
To change the Mobility Restriction, there is no need to send a Downlink NAS message to the UE. Thus Downlink NAS Transport message could not convey the information in time.
Proposal 2: It is proposed that RAN3 to agree to to include the Mobility Restrcition List IE in the NGAP UE Context Modification procedures.

2.3	Extended Connected Time
It is described in TS 23.501 chapter 5.31.7.3:
	The Extended Connected Time is determined by the AMF and is based on local configuration and/or the Maximum Response Time, if provided by the UDM.



AMF’s configuration or UE subscription data may change when UE is in CM-CONNECTED, AMF need to inform NG-RAN in time. 
To change the Extended Connected Time, there is no need to send a Downlink NAS message to the UE. Thus Downlink NAS Transport message could not convey the information in time.
Proposal 3: It is proposed that RAN3 to agree to to include the Extended Connected Time IE in the NGAP UE Context Modification procedure.
The CR is submitted in [1], [2].
3		Proposal
Proposal 1: It is proposed that RAN3 to agree to to include the Redirection for Voice EPS Fallback IE in the NGAP UE Context Modification procedure.
Proposal 2: It is proposed that RAN3 to agree to to include the Mobility Restrcition List IE in the NGAP UE Context Modification procedure.
Proposal 3: It is proposed that RAN3 to agree to to include the Extended Connected Time IE in the NGAP UE Context Modification procedure.
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