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Abstract: This contribution proposes updates on solution 1 for UE configuration and deployment scenarios. 
[bookmark: _GoBack]1. Discussion
In solution 1, it is described how to enable the MUSIM feature as follows.
NOTE 2:	Based on the Paging Cause and the service preferences configured by the user or a pre-configured logic specific to the Multi-USIM device, the Multi-USIM device that is actively engaged in communication associated with another USIM can decide whether to present the mobile terminated service that triggered the paging to the user. Alternatively, the Multi-USIM device can systematically present the mobile terminated service that triggered the paging to the user, in which case it is up to the user to decide whether to respond to the paging request.
For the “pre-configured logic specific to the Multi-USIM device”, it is not clear which entity is responsible for pre-configuration, e.g., network operator or UE vendor. 
-  It is questionable whether network operator A can configure traffic of PLMN A to be higher priority than PLMN B’s traffic, as the serving operator only has the authority to determine priority of its own traffic towards any other PLMN.
-	Similarly, it is not clear how the UE vendor can provide the pre-configuration either, as the UE vendor doesn’t know which traffic from the different operators should take the priority.
For the statement that “the Multi-USIM device can systematically present the mobile terminated service that triggered the paging to the user”, it is not clear that whether this feature requires the mobile phone to display every paging message toward the users. This feature becomes a burden to the user rather than help, i.e., the user is over notified.
Proposal 1:	Add Two Editor’s Notes about the pre-configuration/configuration.
This solution assumes that a deployment that supports MUSIM is homogeneous, with all network entities are updated to support it. However, this may not be true, as some SMF/UPF/AMF are updated but others are not. This solution doesn’t specified how to address a non-uniform update of the CN to support MUSIM.
Proposal 2: Add an Editor’s Note about the uniform support in CN.
In the last meeting, S2-2006016 was agreed, it proposes to use the HPLMN/DNN/5QI/PPI to determine Paging causes. 
When handling of MT service with Paging Cause in RRC_Inactive mode in 5GS as described in clause 6.1.3.3, it is described as follows:
NG-RAN receives the DL data (control plane data and/or user plane data) in RRC_Inactive mode. If handling of MT service with Paging Cause is supported by NG-RAN, NG-RAN determines the Paging Cause based on the Paging Cause field included in the CN tunnel header of an incoming DL PDU. Alternatively, the NG-RAN determines the Paging Cause based on specific 5QI and ARP of the QoS flows for the downlink data packet and the corresponding PPI in the CN tunnel header.
However, as described in clause 6.1.6.3.2, TS 29.518, it is not clear: 
-  what paging cause(s) can be derived based on HPLMN/DNN/5QI/PPI
-  whether it is possible to derive all paging cause(s) based only on HPLMN/DNN/5QI/PPI, compared to the paging cause(s) derived by the SMF. 
The same applies to clause 6.1.3.3 for handling of MT service with Paging Cause in EPS.
Proposal 3: 	Add Editor’s Notes on determining the paging cause(s) based on HPLMN/DNN/5QI/PPI in related clauses.

2. Text Proposal 
It is proposed to capture the following changes vs. TR 23.761.
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[bookmark: _Toc26520138][bookmark: _Toc26530876][bookmark: _Toc26530926][bookmark: _Toc26530975][bookmark: _Toc30685082][bookmark: _Toc31014357][bookmark: _Toc31109398][bookmark: _Toc31109468][bookmark: _Toc31109559][bookmark: _Toc43819872][bookmark: _Toc43882354][bookmark: _Toc49966751][bookmark: _Toc50390310]6.1	Solution #1: Handling of MT service with Paging Cause
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The solution applies to Key Issue #1 "Handling of MT service".
The solution applies to both 5GS (UE in either CM_IDLE or RRC_Inactive state) and EPS (UE in CM_IDLE state only).
[bookmark: _Toc26520140][bookmark: _Toc26530878][bookmark: _Toc26530928][bookmark: _Toc26530977][bookmark: _Toc30685084][bookmark: _Toc31014359][bookmark: _Toc31109400][bookmark: _Toc31109470][bookmark: _Toc31109561][bookmark: _Toc43819874][bookmark: _Toc43882356][bookmark: _Toc49966753][bookmark: _Toc50390312]6.1.2	Functional Description
The solution is based on a Paging Cause that is delivered to the UE as part of the [Uu] Paging message.
NOTE 1:	The granularity of the paging information in the Paging Cause will be coordinated with SA WG1 input, if needed.
NOTE 2:	Based on the Paging Cause and the service preferences configured by the user or a pre-configured logic specific to the Multi-USIM device, the Multi-USIM device that is actively engaged in communication associated with another USIM can decide whether to present the mobile terminated service that triggered the paging to the user. Alternatively, the Multi-USIM device can systematically present the mobile terminated service that triggered the paging to the user, in which case it is up to the user to decide whether to respond to the paging request.
Editor's note:	If the Paging Cause and the service preferences are pre-configured in the Multi-USIM device, it is FFS which entity is responsible and how it is authorized to pre-configure service preferences, e.g., the voice service of PLMN A is higher/lower priority than a service of PLMN B.
Editor's note:	If the Multi-USIM device can systematically present the mobile terminated service that triggered the paging to the user, it is FFS whether every paging has to be displayed to the user, when the UE is actively communicating with another PLMN.
NOTE 3:	In this release, only the operator managed services, e.g. IMS voice, is considered to be indicated in paging cause and only standardized values are used for the Paging Cause. This does not preclude the use of a specific Paging Cause value for "Other" services.
For a UE in CM_IDLE state:
-	For MT user plane traffic as part of the Network Triggered Service Request procedure, and if Paging Policy Differentiation (PPD) applies, the SMF determines Paging Policy Indicator (PPI) and optionally determines a Paging Cause value based on the DSCP received from the UPF. The SMF includes the Paging Cause, along with the PPI, the ARP and the 5QI of the corresponding QoS Flow, in the N11 message sent to the AMF. The AMF uses this information to derive a paging strategy and sends paging messages to NG-RAN over N2. The AMF shall forward the Paging Cause in the PAGING message to NG-RAN if it was received from the SMF.
Editor's note:	Whether exposing the Paging Cause in clear poses as security issue will be determined by SA WG3.
NOTE:	It will be determined whether the Paging Cause can be used only for UEs that have requested MUSIM assistance or unconditionally. If yes for UEs that have requested MUSIM assistance, it will be further determined whether AMF indicates the UE request for paging cause to the SMF.
-	For MT control plane traffic (e.g. MT SMS over NAS, or NAS signaling) the AMF derives the paging strategy and Paging Cause based on the type of MT control plane traffic and forwards the Paging Cause in the PAGING message to NG-RAN.
For a UE in RRC_Inactive state:
-	For MT user plane traffic the SMF instructs the UPF to detect the DSCP in the TOS (IPv4) / TC (IPv6) value in the IP header of the DL PDU and to transfer the corresponding PPI and optionally the Paging Cause in the CN tunnel header (by using a FAR with the PPI and Paging Cause value). The NG-RAN can then utilize the PPI received in the CN tunnel header of an incoming DL PDU in order to apply the corresponding paging policy for the case the UE needs to be paged when in RRC Inactive state. If the Paging Cause was included in the CN tunnel header of an incoming DL PDU the NG-RAN forwards the Paging Cause to the UE for the case the UE needs to be paged when in RRC Inactive state. 
NOTE 3:	The Paging Cause is included in the CN tunnel header in all data packets.
-	For MT control plane traffic (e.g. MT SMS over NAS, or NAS signaling) the AMF derives the Paging Cause based on the type of MT control plane traffic and forwards the Paging Cause in the DOWNLINK NAS TRANSPORT message to NG-RAN.
The solution can also be used in EPS with the following changes:
-	It applies to UE in CM_IDLE only.
-	AMF, SMF and UPF in the description above are replaced with MME, SGW-C and SGW-U, respectively.
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The solution has impact on the Network Triggered Service Request procedure in TS 23.502 [6] clause 4.2.3.3. The changes relative to the existing procedure are indicated in bold underlined text. Only the impacted steps are shown.


Figure 6.1.3.1-1: Network Triggered Service Request (based on TS 23.502 [6] Figure 4.2.3.3-1)
2c.	The UPF forwards the downlink data packets towards the SMF if the SMF instructed the UPF to do so (i.e. the SMF will buffer the data packets).
-	If the Paging Policy Differentiation feature is supported by the SMF and if the PDU Session type is IP, the SMF determines the Paging Policy Indicator and optionally a Paging Cause based on the DSCP in TOS (IPv4) / TC (IPv6) value from the IP header of the received downlink data packet and identifies the corresponding QoS Flow from the QFI of the received DL data packet.
3a.	[Conditional] SMF to AMF: Namf_Communication_N1N2MessageTransfer (SUPI, PDU Session ID, N1 SM container (SM message), N2 SM information (QFI(s), QoS profile(s), CN N3 Tunnel Info, S-NSSAI), Area of validity for N2 SM information, ARP, Paging Policy Indicator, Paging Cause, 5QI, N1N2TransferFailure Notification Target Address, Extended Buffering support), or NF to AMF: Namf_Communication_N1N2MessageTransfer (SUPI, N1 message).
	[…]
	When supporting Paging Policy Differentiation, the SMF determines the Paging Policy Indicator and may also determine a Paging Cause related to the downlink data that has been received from the UPF or triggered the Data Notification message, based on the DSCP as described in TS 23.501 [4] clause 5.4.3, and indicates the Paging Policy Indicator and the Paging Cause in the Namf_Communication_N1N2MessageTransfer.
 Editor’s Note:	It is FFS whether this solution requires homogeneous support in the CN. If not, how the UE knows whether the MUSIM feature is supported due to e.g. mobility is FFS.
4b.	[Conditional] If the UE is in CM-IDLE state in 3GPP access and the PDU Session ID received from the SMF in step 3a has been associated with 3GPP access and based on local policy the AMF decides to notify the UE through 3GPP access even when UE is in CM-CONNECTED state for non-3GPP access, the AMF may send a Paging message to NG-RAN node(s) via 3GPP access including the Paging Cause provided by the SMF. If the Paging Cause is not provided by the SMF, the AMF may determine a Paging Cause based on HPLMN/DNN/5QI configuration and the ARP/PPI received from the SMF.
4c.	If the UE is simultaneously registered over 3GPP and non-3GPP accesses in the same PLMN, and the UE is in CM-CONNECTED state for non-3GPP access and in CM-IDLE for 3GPP access, the AMF may decide to send the NAS Notification message containing the 3GPP Access Type to the UE over non-3GPP access including the Paging Cause.
4d.	If the UE is simultaneously registered over 3GPP and non-3GPP accesses in the same PLMN, and the UE is in CM-CONNECTED state for non-3GPP access and in CM-IDLE for 3GPP access and if the UE decides to not accept the incoming service the UE shall respond with NAS Notification response message over the non-3GPP access to indicate the same to the network. 
6.	The UE may choose to respond to paging or NAS notification message based on paging cause value or access type value (i.e. paging message indicates paging request is for a PDU Session associated to non-3GPP access) by executing service request procedure.
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Figure 6.1.3.2-1is the call flow of handling of MT service with Paging Cause in RRC_Inactive mode.


Figure 6.1.3.2-1 Handling of MT service with Paging Cause in RRC_Inactive mode
1.	NG-RAN receives the DL data (control plane data and/or user plane data) in RRC_Inactive mode. If handling of MT service with Paging Cause is supported by NG-RAN, NG-RAN determines the Paging Cause based on the Paging Cause field included in the CN tunnel header of an incoming DL PDU. Alternatively, the NG-RAN determines the Paging Cause based on specific 5QI and ARP of the QoS flows for the downlink data packet and the corresponding PPI in the CN tunnel header.
 Editor's note:	When NG-RAN determines the paging cause based by 5QI, ARP and PPI, it is FFS whether all paging cause(s) can be derived based solely on HPLMN/DNN/5QI/PPI by NG-RAN. In addition, whether it is possible to derive all paging cause(s) based on HPLMN/DNN/5QI/PPI, compared to the paging cause(s) derived by the SMF is FFS.

	NG-RAN sends the paging message with the Paging Cause.
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Figure 6.1.3.3-1 is handling of MT service with Paging Cause in EPS.


Figure 6.1.3.3-1: Handling of MT service with Paging Cause in EPS
1.	If the handling of MT service with Paging Cause is supported by Serving GW, Serving GW determines the Paging Cause based on DSCP in TOS (IPv4)/TC (IPv6) value from the IP header of the downlink data packet. Alternatively, if the Serving GW supports the Paging Policy Differentiation feature, then the Serving GW unconditionally, for each bearer and for each packet of PDN type IPv4, IPv6 or IPv4v6 that triggers a Downlink Data Notification, sends the DSCP in TOS (IPv4) / TC (IPv6) information received in the IP payload of the GTP-U packet from the PDN GW in the Paging Policy Indication in the Downlink Data Notification.
2.	SGW includes the Paging Cause in the DDN message sent from SGW to MME. If the Paging Cause is not received, but the Paging Policy Indication is received, the MME determines the Paging Cause taking the configuration for that HPLMN and/or APN and/or QCI into account.
Editor's note:	It is FFS in which scenarios in which the Paging cause is not received, but the Paging Policy Indication is received. It is FFS whether and how all the Paging causes can be determined based on APN and QCI.
	For mobile terminating signalling and SMS over NAS, the MME determines an appropriate Paging Cause.
3.	MME sends S1 paging message by including the Paging Cause information.
4.	RAN sends the paging message with Paging Cause.
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Editor's Note: this list is just an example and not capturing a consensus-based agreement on the exact causes.
Editor's Note: it shall be decided whether allow for non-uniform support in the RAN of the PLMN, which is pending to RAN’s feedback.
Editor's Note:	The anticpitated use of each paging cause and how it addresses the KI will be documented, so that the solution can be fully evaluated.
Table 6.1.3.x-1: Paging cause value mapping
	Paging Cause value
	Type of downlink traffic

	1 
	Voice service

	
	



Table 6.1.3.x-1 provides a Paging cause value mapping for the type of downlink traffic
Editior’s note: Other Paging Cause values are FFS.
 Editor’s Note:	If multiple paging causes are supported, it is FFS whether all paging causes have to be supported. In case only a subset of paging causes are supported, e.g., paging causes for voice service is not supported due to P-CSCF not updated, how the UE and CN are aware of the supported subset of paging cause(s) is FFS.
NOTE:	The mechanism UE determines the current network (e.g. the whole PLMN or the current gNB) supports paging cause or not will be determined. 
[bookmark: _Toc49966755][bookmark: _Toc50390314]6.1.4	Impacts on services, entities and interfaces
[bookmark: _Hlk500857602][bookmark: _Toc510607504][bookmark: _Toc518306738]For 5G:
AF:
-	P-CSCF sets the DSCP value in the IP header to indicate the traffic type.
SMF:
-	optionally, determines Paging Cause based on DSCP value from IP header and HPLMN/APN/QCI configuration and includes the Paging Cause in DDN sent to AMF.
AMF:
-	determines the Paging Cause for NAS SMS and MT control plane traffic. For user plane traffic the AMF either receives the Paging Cause from the SMF or determines a Paging Cause based on HPLMN/DNN/5QI configuration and the ARP/PPI received from the SMF.
-	sends the N2 paging signalling with Paging Cause for all the UE; or sends Paging Cause only for the UEs indicating request for Paging Cause or send the NAS notification message over non-3GPP access if UE is registered with both 3GPP access and non-3GPP access on same PLMN. The AMF stores the UE request for paging cause in the UE context, if received.
NG-RAN:
-	sends the paging message with Paging Cause.
-	in RRC_Inactive mode, NG-RAN determines the Paging Cause based on the Paging Cause field included in the CN tunnel header of an incoming DL PDU. Alternatively, the NG-RAN determines the Paging Cause based on specific 5QI and ARP of the QoS flows for the downlink data packet and the corresponding PPI in the CN tunnel header.
UE:
-    sends request for paging cause (for the option where Paging Cause is sent only to device who indicate request for paging cause).
-	receives paging message with the Paging Cause information.
-	UE makes a decision whether to respond to paging or incoming NOTIFICATION message (over non-3GPP access) based on paging cause or access type.
-	If UE decides not to respond to incoming request based on paging cause and if UE is registered on both 3GPP access and non-3GPP access then UE shall respond with NAS NOTIFICATION response message indicating its inability to initiate service request procedure.

For EPS:
SGW
-	optionally, determines Paging Cause based on DSCP value from IP header and HPLMN/APN/QCI configuration and includes the Paging Cause in DDN sent to MME. Alternatively implements existing, optional, Paging Policy Differentiation feature.
MME
-	determines the Paging Cause for NAS SMS and MT control plane traffic. For user plane traffic the MME either receives the Paging Cause from the SGW or alternatively, determines a Paging Cause based on HPLMN/APN/QCI configuration and the ARP/PPI received in DNN.
-	sends the S1 paging signalling with Paging Cause for all the UE; or sends Paging Cause only for the UEs indicating request for Paging Cause. The MME stores the UE request for paging cause in the UE context, if received.
eNB
-	sends the paging message with Paging Cause.
UE
-    sends request for paging cause (for the option where Paging Cause is sent only to device who indicate request for paging cause).
-	receives paging message with the Paging Cause information.

* * * * 2nd change * * * *


[bookmark: _Toc49966893][bookmark: _Toc50390452]7.1	Evaluation of Solutions for Key Issue #1: Handling of Mobile Terminated service with Multi-USIM device

	Solution #1
	This solution introduces additional information into the paging message to indicate why the UE was paged. Based on the indication and potential ongoing service on the other USIM, the UE determines whether to respond to the page or not. The UE does not need to respond to paging. The solution avoids responding to paging to identify why the UE was paged, thus minimizing any impact on the ongoing service on the other USIM. In the case the UE does not respond to the page, the paging request will be escalated and waste radio resources within the whole registration area. Furthermore, the AMF may think the UE suffers from RLF or lost power.
The granularity of the indication is under discussion. A complete evaluation will be made once this is finalized.
The solution can be applied to both RRC_Inactive and RRC_Idle.
The solution has UE, RAN and core network impacts.
Privacy considerations are under evaluation by SA3.
This solution requires support from the UE application, i.e., providing the interface to the user configuring the service preferences of every paging causes.


	Solution #2
	The solution introduces a mechanism for the UE paged in network B to negotiate a one-off period of absence with network A to allow responding to paging in network B. Other activity may also be performed by the UE during the negotiated period of absence. However no user control of the solution is described. While performing the other operations some service interruption may occur in the other USIM (depending upon service).
The solution can prevent unnecessary interruptions of the current service (depending on the impact of the negotiated period of absence on the current service)  by determining full necessary details of the incoming service (i.e. voice call form who, what data etc.), as if the incoming service is not desired the current service is not disconnected.
The solution requires the UE to respond to paging, thus preventing paging escalation (under normal conditions).
The solution has UE and RAN impacts.
Whether solution #2 is similar to RRC procedure for graceful leaving in clause 6.5.3.3 of solution #5 where the pause time can also serve the same purpose and therefore whether solution #2 can be merged with solution #5 is subject to feedback from RAN groups.
The duration of the period of absence is subject to RAN confirmation.

	Solution #3
	This solution adds a response to paging to inform the paging network that the UE has received the page but does not want to / cannot fully engage in the MT triggered service at this time, and is intended to be used in addition to other solutions for KI#1. While performing the response some service interruption may occur in the other USIM (depending upon service).
The solution requires the UE to respond to paging, thus preventing paging escalation (under normal conditions). The solution may have RAN impact to support RRC-Inactive.
The solution has UE, RAN and core network impacts.

	Solution #7
	Solution #7 additionally addresses “Key Issue 2: Enabling Paging Reception for Multi-USIM Device”.
The solution is based on the deployment of an internet facing IP based service protocol that the UE accesses via the current serving network to receive push notifications of paging. The protocol used for the push notifications is to be defined.
The UE must maintain a connection to the paging server via the serving network while it is in CONNECTED. The protocol used for paging via the paging server is not defined. The details of the authentication are to be defined. The NAS layer in the UE has to support IP communications and be triggered to respond to paging based on traffic via IP.
The solution requires paging the UE in network A and after some delay via network B. If the UE monitors paging in both networks, there is a possibility that the UE does not receive either paging. If the UE only monitors paging in network B, the UE can receive the paging. The solution introduces some delay for paging and paging resource wastes. The MNO has to maintain a new internet facing service for the UEs to register with. The AMF/MME in the network also has to connect to the external facing server. It is not defined what protocol is used for the AMF/Paging Server.
When actively communicating with one network the UE does not need to listen to paging in the other network.
The solution prevents unnecessary interruptions of the current service to receive paging.
The user, depending upon service plan from serving network, may be charged by the serving network for the data required for the paging server i.e. control plane signaling in one network (typically not charged to the end user) may end up being charged to the user in the other network.
The solution has UE and core network impacts. It requires deployment of a paging server as well as necessary secure interactions between this server, the UE and the network.

	Solution #8
	This solution uses N3GPP access to register with an N3IWF on the non-serving network and a new paging indication is sent via the N3GPP service to inform the UE about paging. The AMF can determine whether the UE is reachable via the 3GPP access based on the N3GPP registration. Additional information to enable paging filtering by the network for each PDU Session may be provided.
The solution requires the UE to support N3GPP access and register and maintain a connection to the N3IWF while the UE is in CONNECTED on the serving network.
The solution may prevent unnecessary interruptions of the current service and the level of service differentiation is at the PDU Session level. Depending upon how services map onto PDU Sessions broad categories for how the user/UE determines what is unnecessary may only be possible.
The solution prevents unnecessary interruptions of the current service to receive paging.
The user, depending upon service plan from serving network, may be charged by the serving network for the data required for the N3GPP access.
The solution has UE and core network impacts. It requires deployment of N3IWF as well as necessary (secure) interactions with the UE and the network.

	Solution #9
	This solution is intended to be used in addition to solution #1 to filter paging into different groups based on the incoming callers identity. The identities are provided to the non-serving network to enable the grouping and each of the groups provide a different paging cause to the UE.
There may be privacy issues providing the grouping of preferred and non-preferred for each incoming caller to the network. The additional benefit of grouping by preferred and non-preferred is not clear. The total number of groups is unclear as some identities may not be included is either of the groups and the behaviour in this case is not clear.
The solution has UE and core network and IMS services impacts.
The solution requires user interaction to determine the callers identities and whether preferred/not preferred and to update the settings in the network. Additional MMI impacts are expected.

	Solution #10
	The solution uses PPI to enable the network to filter paging for the UE. The UE provides the rules for filtering in the Registration procedure.
When the network pages the UE, the network determines whether to page based on the PPI and filtering rules provided by the UE. The filtering rules are expected to be coarse (voice, data, SMS etc.).
How and when the filtering rules are updated is not defined. The rules apply at all times including when the UE is in IDLE or CONNECTED on the serving network, therefore incoming services maybe filtered whether needed or not. A more dynamic update from the UE will introduce significant additional signaling and it is not clear how that signaling interacts with the state of the serving network. While performing the establishment of new filtering rules, some service interruption may occur in the other USIM (depending upon service).If the filtering is only updated when the UE leaves the network some overhead ay be reduced.
The solution may prevent unnecessary interruptions of the current service but only for very broad categories for how the user/UE determines what is unnecessary (i.e. voice call but not who from, data arrival but not what etc.).
The solution requires the UE to respond to paging and avoids the network to page services that are filtered out, thus preventing paging escalation (under normal conditions).
The solution makes the UE unreachable for services that are filtered out.
The solution has UE RAN and core network impacts. The solution may require user interaction and related MMI impacts are expected.

	Solution #11
	This solution adds an upper time bound for when the UE must respond to (NAS) paging and provides a response to paging to inform the paging network that the UE/user has received the page but does not want to / cannot fully respond at this time. No additional information is proposed in paging.
The solution does not prevent unnecessary interruptions of the current service (service dependent), as it requires the UE to respond, however the response may be delayed for a period of time. The solution prevents paging escalation (under normal conditions). The solution is expected to only need a short duration gap.
The solution has UE and core network impacts.

	Solution #12
	Solution #12 additionally addresses “Key Issue 2: Enabling Paging Reception for Multi-USIM Device”.
When the UE is paged, if there is no response an SMS is sent to the UE using MSISDN of the serving network. The UE has to provide the non-serving network with the MSISDN the UE uses on the serving network.
There may be privacy issues with providing the non-serving network the MSISDN from the serving network. 
SMS is not a time critical service therefore the SMS based paging notification maybe delayed without warning.
The solution requires paging the UE in network A and after some delay via network B. If the UE monitors paging in both networks, there is a possibility that the UE does not receive either paging. If the UE only monitors paging in network B, the UE can receive the paging. The solution introduces some delay for paging and paging resource wastes.
The NAS layer in the UE has to support being triggered to respond to paging based on receiving SMS messages from another network. The solution does not introduce any mechanisms for the UE to perform any activity with the other network that is not actively communicating with (e.g. listen to paging, respond to paging, perform mobility update etc.), however the UE does not need to listen to paging.
The solution may prevent unnecessary interruptions of the current service but only for very broad categories for how the user/UE determines what is unnecessary (i.e. voice call but not who from, data arrival but not what etc.). The service categories and how they are determined is not defined.
The solution may not prevent paging escalation, as the SMS may be delayed.
The user, depending upon service plan from serving network, may be charged by the serving network for paging notification SMS. The solution has UE and core network impacts.

	Solution #13
	The solution targets asymmetric scenarios where a “serving” network provides data services and a “non-serving” network provides IMS voice and SMS-over-IMS. It does not intend to support data services on the non-serving network.
The UE registers with the non-serving network via its ePDG/N3IWF using an IP connection through the serving network. Prior to registering the UE detaches/enters MICO mode on the non-serving network. When a MT IMS voice call or SMS is received, SIP signaling is initiated towards the UE via the ePDG/N3IWF.
The solution relies on existing mechanisms (e.g., paging) when in IDLE mode in the serving network to inform the UE of MT services on the non-serving network.
The solution prevents unnecessary interruptions of the current service to receive paging and to respond for non-serving network’s IMS voice and SMS services.
When the user accepts the voice call from the “non-serving” network, the media plane can be established over the top of the “serving” network or directly over 3GPP access in the “non-serving” network. In the case of the media plane being established directly over the 3GPP access (step 10A in Figure 6.13.3-1) the “non-serving” network temporarily becomes the “serving” network for the duration of the voice call and the solution does not explain how MT services on the previous “serving” network are handled.
Charging records may be generated by the serving network for the data required.
The solution has UE and core network impacts.




* * * * End of changes * * * *
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