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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

Editor's note:
This clause will describe the scope for this study item.

With the growing usage of Multi-USIM devices in the market 3GPP is considering system enhancements that would allow better support of such devices.

This study item will address the objectives listed in the WID (SP-190248).

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode".

[3]
3GPP TS 38.304: "NR; User Equipment (UE) procedures in idle mode".

[4]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[5]
3GPP TS 22.101: "3rd Generation Partnership Project; Technical Specification Group Services and Systems Aspects; Service aspects; Service principles".

[6]
3GPP TS 23.502: "Procedures for the 5G System (5GS)".

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Architectural Requirements and Assumptions

4.1
Architectural Requirements

The following architectural requirements apply:

-
The 3GPP system shall treat each registration from the USIMs of a Multi-USIM devices independently.

-
Each registered USIM in a Multi-USIM device shall be associated with a dedicated IMEI/PEI.

-
GSM, UMTS are out of scope

-
End-user's determination on whether to have on-going service and/or incoming service is controlled by user.
-
An Emergency call related to one USIM for a multi-USIM device shall not be interrupted by the system autonomously without the calling or called party initiating the interruption, i.e. emergency calls related to one USIM shall not be interrupted autonomously by the system due to services for another USIM.

-
Solutions shall build on the 5G System architectural principles as in TS 23.501 [4], including flexibility and modularity for newly introduced functionalities.

4.2
Architectural Assumptions

The following architectural assumptions apply:

-
The study shall focus on Dual-USIM devices, the expectation being that the enablers for Dual-USIM devices will also apply to Multi-USIM devices.

-
The study shall consider all of the following cases:

-
UE connected over 3GPP Access with EPS on one USIM and 5GS on the other USIM.

-
UE connected over 3GPP Access with EPS on both USIMs.

-
UE connected over 3GPP Access with 5GS on both USIMs.

NOTE 1:
The use of "3GPP Access" above is related to issues that can occur due to concurrent transmission and/or reception in Multi-USIM device via two or more 3GPP RATs.

-
Specific to Dual-USIM devices the study shall focus on Single Rx / Single Tx UEs and Dual Rx / Single Tx UEs.

NOTE 2:
Dual Rx allows the Dual-USIM device to simultaneously receive traffic from two networks. Single Rx allows the Dual-USIM device to receive traffic from one network at one time. Single Tx allows the Dual-USIM device to transmit traffic to one network at one time.

-
The Multi-USIM device shall handle Emergency calls using TS 22.101 [5] clause 10.9 as a basis. 

-
The problem statement is common to 5GS and EPS, but the solutions for 5GS and EPS need not be the same.

-
The system enablers for Multi-USIM devices are expected to apply for the cases where the multiple USIMs are owned by the same or by different MNOs.

NOTE 3:
While the solutions developed as part of this study might also be applicable to DR-mode (single USIM) interworking between 5GS and EPS, 5GS-EPS interworking use cases with DR-mode (single USIM) are considered outside the scope of this study.

-
The solutions shall not require network coordination for the case where the multiple USIMs in the Multi-USIM device are served by different serving networks.

-
A multi-USIM device with different USIMs may be camping with all USIMs on the same serving network RAN node, or it may be camping on different serving networks RAN nodes.

-
For a multi-USIM device, the solutions may require in-device co-ordination between the UEs represented by each USIM within the multi-USIM device. The mechanism for in-device co-ordination shall be left for the multi-USIM device implementation.
5
Key Issues

5.1
Key Issue 1: Handling of Mobile Terminated service with Multi-USIM device

5.1.1
Description

Consider a Multi-USIM device that has concurrent registrations over 3GPP RAT associated with multiple USIMs.

While actively communicating with the system associated with one USIM ("current system"), the Multi-USIM device may need to perform some activity (e.g. listen to paging, respond to paging, perform mobility update etc.) in the other system(s). While the Multi-USIM device communicates with another system, there may be interruption to the ongoing services in the current system.

The present key issue shall study:

-
How to handle the MT service for a Multi-USIM device with the aim of avoiding any unnecessary interruptions of the service in the current system and saving system resources.

-
How to prevent the other system, which triggered the paging message, from performing undesirable operations (e.g. wasting resources, reaching misleading assumption of reachability, etc).
-
Solutions shall be studied for both EPS and 5GS. For 5GS, the solutions shall consider the cases where the Multi-USIM device in the current system is in either IDLE state or RRC Inactive state.

5.2
Key Issue 2: Enabling Paging Reception for Multi-USIM Device
5.2.1
Description

Paging Occasions (POs) are calculated based on the UE identifier i.e. IMSI and 5G-S-TMSI for EPS and 5GS, respectively. The formulae for determination of the POs are specified in TS 36.304 [2] and TS 38.304 [3] for E-UTRA and NR, respectively.

Multi-USIM device that is unable to simultaneously monitor paging on all 3GPP RATs and systems in which it is in Idle state or RRC_Inactive state (for 5GS) needs to make a choice of the paging channel(s) to monitor which can lead to unsuccessful paging on the other paging channel(s). In some cases the UE identifier values associated with the different USIMs can lead to systematic collisions which may result in corresponding missed pages. The present key issue shall study:

-
How the system can enable operation when the paging associated with the 3GPP RATs and systems in which the Multi-USIM device is in Idle state or RRC_Inactive state (for 5GS) overlap in time?

NOTE:
The exact timing of paging on the radio interface is managed by RAN, therefore coordination with the RAN Groups will be necessary.

-
Whether and how the network needs to be aware of specific UE communication constraints (e.g. Single Rx) in order to enable the Multi-USIM device to receive paging for each of the registered USIMs?

The solutions for enabling receiving paging for each of the registered USIMs in 5GS and EPS may not be based on the same principles. 

5.3
Key Issue 3: Coordinated leaving for Multi-USIM device

5.3.1
Description

Consider a Multi-USIM device that has concurrent registrations associated with several USIMs. While actively communicating with the system associated with one USIM (the "current system"), the Multi-USIM device determines that it needs to perform some activity in the system associated with another USIM (e.g. respond to a page, or perform mobility update).

Today, in the absence of any procedure for notifying the network the Multi-USIM device may autonomously leave or release the RRC connection with the current system. This is likely to be interpreted as an error case by the current system and has the potential to distort the statistics in the current system, and misguide the algorithms that rely on them. Moreover, during the Multi-USIM device's absence from the current system, if the UE cannot receive downlink data or process the paging from the current system, it may result in waste of resources. The present key issue shall study:

-
How to enable a Multi-USIM device to leave the current 3GPP system in coordination with the network while avoiding wasting the network resource during the leave.

-
How the network handles MT data or MT control-plane activity occurring when Multi-USIM device has left?

NOTE 1:
Any privacy implications of implicitly indicating to the MNO owning one USIM that the UE is also using another USIM (potentially owned by another MNO) will be studied by SA WG3.

NOTE 2:
During the study of this key issue, coordination with RAN WGs will be handled, if needed.

5.4
Key Issue 4: Emergency handling of MUSIM UE

5.4.1
General Description

TS 22.101 [5], clause 10.9 has the following requirements for MUSIM UE:


A MUSIM UE shall be able to select a USIM to originate an emergency call in the following priority: 

-
USIM in normal service.
-
USIM in limited service state.

The MUSIM UE shall avoid interruptions of emergency call procedures of one USIM by other services of other USIM.


The MUSIM UE shall allow call-backs (e.g. from a PSAP) to the same user credentials which originated an emergency call within a certain time period.

This key issue will study the impacts in the emergency calls procedures (if any) based on the service requirements in TS 22.101 [5].

5.X
Key Issue X: <Key Issue Title>
5.X.1
Description

Editor's note:
This clause provides a short description of the key issue.
6
Solutions
Editor's note:
This clause is intended to document the agreed architecture solutions. Each solution should clearly describe which of the key issues it covers and how.
6.0
Mapping Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	1
	2
	3
	4

	1
	X
	
	
	

	2
	X
	
	
	

	3
	X
	
	
	

	
	
	
	
	

	
	
	
	
	


6.1
Solution #1: Handling of MT service with Paging Cause

6.1.1
Introduction
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).

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 co-ordinated with SA1 input.

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:
The use of PLMN-specific Paging Cause values is FFS.

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 and possibly some other information (see first Editor's note below). 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:
It is FFS whether the SMF takes into account additional information (e.g the source IP address in the IP packet) to determine the Paging Cause.

Editor's note:
It needs to be confirmed with SA3 whether exposing the Paging Cause in clear poses a security issue.

-
For MT control plane traffic (e.g. MT SMS) 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: For the alternative where the Paging Cause is determined by 5GC, the Paging Cause is included in the CN tunnel header in all data packets.

-
Alternatively, NG-RAN determines the Paging Cause based on DSCP in TOS (IPv4)/TC (IPv6) value from the IP header of the downlink data packet.
NOTE 4: For the alternative where the Paging Cause is determined by NG-RAN, the NG-RAN needs to be configured appropriately so that it can derive the same Paging Cause values for UE in RRC_Inactive as those derived by the CN for UE in Idle state.

Editor's note:
It is FFS how to support per service DSCP and whether the use of DSCP for determination of the Paging Cause by NG-RAN can provide sufficient granularity for all Paging Cause values.

Editor's note:
It is FFS whether there is a need to support the Paging Cause for UE in RRC_Inactive. There is a dependency with the key issue on "coordinated leaving".

-
For MT control plane traffic (e.g MT SMS) 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.

In this solution the network sends the Paging Cause systematically i.e. regardless whether the paged UE is a Multi-USIM device.

6.1.3
Procedures

6.1.3.1
Handling of MT service with Paging Cause for UE in CM_Idle in 5GS

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.
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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 based and optionally a Paging Cause 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.

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.

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 by executing service request procedure.
6.1.3.2
Handling of MT service with Paging Cause in RRC_Inactive mode

Figure 6.1.3.2-1is the call flow of handling of MT service with Paging Cause in RRC_Inactive mode.
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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 DSCP in TOS (IPv4)/TC (IPv6) value from the IP header of the downlink data packet or based on the Paging Cause field included in the CN tunnel header of an incoming DL PDU.

NG-RAN sends the paging message with the Paging Cause.

6.1.3.3
Handling of MT service with Paging Cause in EPS

Figure 6.1.3.3-1 is handling of MT service with Paging Cause in EPS.
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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.

2.
SGW includes the Paging Cause in the DDN message sent from SGW to MME.

3.
MME sends S1 paging message by including the Paging Cause information.

4.
RAN sends the paging message with Paging Cause.

6.1.4
Impacts on existing entities and interfaces

For 5G:

AF:

-
P-CSCF sets the DSCP value in the IP header to indicate the traffic type.
SMF:

-
determines Paging Cause based on DSCP value from IP header.

-
includes the Paging Cause to AMF in N11 signalling.

AMF:

-
sends the N2 paging signalling with Paging Cause.

NG-RAN:

-
sends the paging message with Paging Cause.

-
in RRC_Inactive mode, NG-RAN determines the Paging Cause based on the DSCP value in the IP header.

UE:

-
receives paging message with the Paging Cause information.

For EPS:

SGW

-
determines Paging Cause based on DSCP value from IP header.

-
includes the Paging Cause to MME in DDN.

MME

-
sends the S1 paging signalling with Paging Cause.

eNB

-
sends the paging message with Paging Cause.

UE

-
receives paging message with the Paging Cause information.

6.2
Solution #2: Negotiated Short Period Absence

6.2.1
Introduction

This is a solution for Key Issue 1 Handling of Mobile Terminated service with Multi-USIM device. This solution avoids any unaware interruptions of the service in the current system, saves system resources, and prevents the other system, which triggered the Paging, from performing undesirable operations on the UE/the other USIM.

6.2.2
Functional Description

The solution can be used for both LTE and 5G.

This solution provides a mechanism to enable paging response for one USIM when there are on-going services in the other USIMs for MUSIM UE. 

The MUSIM UE negotiates a single short period of absence from the serving RAN (USIM1) of current system. During the negotiated single short period of absence, service specific data packets are transferred that allow the user to decide which service is preferred.
The negotiated single short period absence may also cover other IDLE/INACTIVE mode MO "light" signalling such as TAU/RAU and RNAU on USIM B.
Editor's note: the detailed negotiation of the short period should be discussed and determined by RAN WGs.

Editor's note: It is FFS how the UE leaves the system associated with USIM2 when it determines that the MT service on USIM2 is not a preferred service.

Editor's note: When the UE determines that the MT service on USIM2 is a preferred service, it is FFS whether the UE needs to negotiate a short absence with the system associated with USIM2 in order to perform coordinated leaving with the system associated with USIM1.

Editor's note: It is FFS whether the duration of the negotiated short absence is always the same.
Editor's note: This solution requires feedback from RAN.
Editor's note: It is FFS whether this solution is applied to Dual RX/Single Tx case.
6.2.3
Procedures

Editor's note: Whether any procedural updates for existing services is FFS.

6.2.4
Impacts on existing entities and interfaces

UE: 

-
Request and use short period absence on the air interface (RAN only impact).

RAN:

-
Assignment and use of short period absence on the air interface (RAN only impact).
Network:

-
FFS.
6.3
Solution #3: Busy indication as a paging response

6.3.1
Introduction
This solution relates the KI#1 and proposes a solution how to handle MT service in case that the MultiSIM device judge the ongoing connection in the other system more important. Assuming that, multi-USIM devices can efficiently perform some activity (e.g. listen to paging, respond to paging, perform mobility update etc.) in a system while communicating in another system, how this is done is not part of this solution. Responding to the page is important for the network, since it would allow the network to save paging resources as a result of not escalating the page across a larger area. This solution proposes a solution allowing the UE to send a busy indication to the network as a response to a page.

6.3.2
Functional Description

This solution addresses KI#1 and assumes that solutions for KI#3 will be selected. The solution is described as a MultiSIM device with two USIM A and B. That corresponds to two UEs, UE A and UE B. The following principles are used:

-
The procedure "Busy indication as a paging response" with network B is based on the periodic absence time with network A. The periodic absence time should be short enough and acceptable for the ongoing service associated with UE A in the multi-USIM device.

NOTE:
The time spent for the procedure "Busy indication as a paging response" should be estimated to see whether the periodic absence time is enough to perform the procedure "Busy indication as a paging response".

-
When the UE A is in RRC_CONNECTED it may use implementation specific method to achieve a periodic absence in system A or it may request a periodic absence time in RAN serving the UE A. The absence time requested coincides to when UE B (which is in RRC-IDLE or RRC-Inactive) monitors paging occasions. During the absence time, UE A is still in RRC-CONNECTED, but does not need to e.g. monitor the control channel to detect whether downlink data is scheduled for delivery.

Editor's note:
It is up to RAN1 and RAN2 to consider whether an efficient method for a UE to pause an existing RRC connection e.g. similar to measurement gaps for making inter-frequency and inter-RAT measurements is feasible in rel-17.

-
If UE B identity is not part of the paging message, UE B can go back to sleep.

-
If the UE B identity is part of the paging message, the MultiSIM device may need to decide which communication is most important (UE A or UE B). This decision can be done based on implementation in the device and may take into account e.g. an already ongoing high priority communication for UE A and/or if the UE B receives Network Assistance Information when paged and other information.

Editor's note:
Whether a solution for providing Network Assistance Information when the UE is paged will be concluded later during this study.

-
If, at this moment, it is not possible to setup the communication for UE B service, UE B instead sends a NAS message to the network that it is currently busy, e.g. a new cause value "busy" in the Service Request. The RAN node forwards the NAS Service Request including the busy indication to the AMF using a N2 message.

Editor's note:
It is up to RAN2 to consider whether the busy indication should be included in the RRC Connection Establishment request cause value.

-
When the AMF receives the cause value "busy", it can stop paging the UE B and the corresponding paging escalation. 
-
In case the UE B was in RRC-Inactive, then the RAN node will not need to forward the busy indication to the AMF.

-
The network may store the MT traffic until UE B connects.

6.3.3
Procedures

The procedure below assumes that UE A can pause the RRC-connection in a periodic manner allowing UE B to perform page monitoring.
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Figure 6.3.3-1: Procedure for the UE to send a busy indication as a paging response

0.
A multi-USIM device with two USIM has the following states; UE A (USIM A) is in connected mode and UE B (USIM B) is in idle mode. UE A may have negotiated a periodic absence time allowing the MultiSIM device to perform activities related to other USIMs.

Editor's note:
It is up to RAN1 and RAN2 to consider whether and how a UE may pause an existing RRC connection e.g. similar to measurement gaps for making inter-frequency and inter-RAT measurements. The gap should be a short as possible to minimise the interruption of UE A connection.

1.
UE A enters a periodic absence time that allows UE B to monitor a scheduled paging occasion and send a busy response. 

2.
The AMF serving the UE B sends a N2 paging request message to RAN B

3.
RAN B page UE B

4.
UE B receives the page i.e. decodes the paging message and the associated Network Assistance Information. The device evaluates which connection is more important. The decision is based on implementation in the device and may take into account the Network Assistance Information, what type of ongoing communication and other information.

Editor's note:
Whether a solution for providing Network Assistance Information when the UE is paged will be concluded later during this study.

a.
The MultiSIM device decides that UE B communication is more important and decides to leave UE A connection according to solutions selected for KI#3. This is not shown in this procedure.

b.
The device decides that the UE A connection is more important and steps 5 to 8 follow.

5.
UE B performs Random Access procedure and sends a NAS Service Request towards the AMF with the new cause value "busy" which indicates that the UE has received the paging message but is not able to setup the communication for UE B service. After sending the NAS Service Request, the UE B locally release the RRC connection. The UE A can return to the connection.

Editor's note:
It is FFS whether local RRC-release or use of AS RAI (Release Assistance Information) indicating single UL packet should be used.

NOTE:
It is assumed that the UE can decode the paging message and respond with the busy indication within a short time. The assumption is based on that the preparation phase before performing the Random Access has already been done when monitoring the paging occasion, and the time to execute msg1 to msg5 in the Random Access Procedure is less than 100ms.

Editor's note:
It is up to RAN2 to consider whether the busy indication should be included in the RRC Connection Establishment request cause value.

6.
RAN B forwards the NAS Service Request message to the AMF

7.
The AMF, based on the cause value "busy" in the Service Request, stops paging the UE B and informs the network node that triggered the Network Triggered Service Request procedure that the UE is not reachable.

6.3.4
Impacts on existing entities and interfaces

UE:

-
Support sending a busy indication.
AMF:
-
Support receiving a busy indication as a response to the N2 paging request message sent to RAN.
NOTE:
The response could either be in the Service Request cause value or in the N2 message, depending on potential RAN enhancements.
RAN:

-
None, if the Release/Suspend/Resume methods are reused for pausing the connection for UE A and if the busy indication is sent as NAS service request cause value.

-
Optionally: If RAN decides to enhance the operation, then possible enhancement may be developed:

-
UE requested RRC Connection pausing method similar to measurement gap.

-
New Busy indication in RRC message, used for busy indication in msg3 in RA procedure.

-
New busy indication in the N2 message sent to the AMF.

SMF:

-
none.
UPF:

-
none.
6.X
Solution #X: <Solution Title>

6.X.1
Introduction
Editor's note:
This clause lists the key issue(s) addressed by this solution.

6.X.2
Functional Description

Editor's note:
This clause outlines solution principles and documents any assumptions made.

6.X.3
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
6.X.4
Impacts on existing entities and interfaces

Editor's note:
This clause describes impacts to existing entities and interfaces.

7
Evaluation
Editor's note:
This clause will provide a general evaluation of the solutions.

8
Conclusions

Editor's note:
This clause will capture conclusions from the study.
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