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	Reason for change:
	Part of this proposal (graceful tune-away) was handled in SA2#123 Reno (S2-178362) and was postponed due to the then agreement that SA2 will not work on DR-mode optimizations in Rel-15.

When using DR-mode of operation the UE’s behaviour is impacted by UE’s lower layer capability. Specifically, UE can have one of these three lower layer capabilities:

1.
Single Rx: With this capability the UE can actively send and receive in only one system. In order to check the paging channel in the other system (or perform any other activity in the other system, such as periodic registration update) the UE needs to “tune away” from the current system.

2.
Dual Rx / Single Tx: With this capability the UE can listen to the paging channel in the other system while simultaneously being active in the current system. If the UE needs to respond to a paging message in the other system (or perform any other activity in the other system, such as periodic registration update) the UE again needs to “tune away” from the current system.

3.
Dual Rx / Dual Tx: With this capability the UE can simultaneously send and receive in both systems.

As described above, UEs with Single Rx or Dual Rx / Single Tx need to “tune away” from the current system while performing transmission in the other system, because the UE can transmit over only one RAT.

This implies that a UE has to autonomously release the connection to the current system and make an access to the other system. From the network perspective, the UE will seem to have gone out of coverage. While networks can handle UEs going out of coverage, it can impact network algorithms and KPIs.
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2) Clarified that AMF derives a Paging Cause from the PPI and includes it in the N2 Paging message.
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	Without this procedure UE has to autonomously release the connection to the current system and make an access to the other system. From the network perspective, the UE will seem to have gone out of coverage. While networks can handle UEs going out of coverage, it can impact network algorithms and KPIs.
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######################### START CHANGES ###########################
5.4.3.2
Paging Policy Differentiation

Paging policy differentiation is an optional feature that allows the AMF, based on operator configuration, to apply different paging strategies for different traffic or service types provided within the same PDU Session. In this Release of the specification this feature applies only to PDU Session of IP type.

When the 5GS supports the Paging Policy Differentiation (PPD) feature, the DSCP value (TOS in IPv4 / TC in IPv6) is set by the application to indicate to the 5GS which Paging Policy should be applied for a certain IP packet. For example, as defined in TS 23.228 [15], the P-CSCF may support Paging Policy Differentiation by marking packet(s) to be sent towards the UE that relate to a specific IMS services (e.g. conversational voice as defined in IMS multimedia telephony service).

It shall be possible for the operator to configure the SMF in such a way that the Paging Policy Differentiation feature only applies to certain HPLMNs, DNNs and 5QIs. In the case of HR roaming, this configuration is done in the SMF in the VPLMN.

NOTE 1:
Support of Paging Policy Differentiation in the case of HR roaming requires inter operator agreements including on the DSCP value associated with this feature.

In the case of Network Triggered Service Request and UPF buffering downlink data packet, the UPF shall include the DSCP in TOS (IPv4) / TC (IPv6) value from the IP header of the downlink data packet and an indication of the corresponding QoS Flow in the data notification message sent to the SMF. When PPD applies, the SMF determines the Paging Policy Indicator (PPI) based on the DSCP received from the UPF.

In the case of Network Triggered Service Request and SMF buffering downlink data packet, when PPD applies, the SMF determines the PPI 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 downlink data packet.

The SMF includes the PPI, the ARP and the 5QI of the corresponding QoS Flow in the N11 message sent to the AMF. The AMF derives a Paging Cause from the PPI that identifies the type of service which triggered the paging (e.g. voice, other) and includes it in the N2 Paging message. The information contained in the Paging Cause is further included in the access stratum Paging message. If the UE is in CM IDLE, the AMF uses this information to derive a paging strategy, and sends paging messages to NG-RAN over N2.

NOTE 2:
Network configuration needs to ensure that the information used as a trigger for Paging Policy Indication is not changed within the 5GS.

NOTE 3:
Network configuration needs to ensure that the specific DSCP in TOS (IPv4) / TC (IPv6) value, used as a trigger for Paging Policy Indication, is managed correctly in order to avoid the accidental use of certain paging policies.

The SMF may configures the UPF in such a way that traffic with the same QoS but different paging differentiation requirements is transferred in different QoS Flows. In addition, the SMF may indicate over N2 to the NG-RAN the Paging Policy Indicator (PPI) for a QoS Flow (QFI) so that for a UE in RRC Inactive state the NG-RAN may enforce specific paging policies in the case of NG-RAN paging, based on 5QI, ARP and this PPI associated with the QFI of an incoming DL PDU.

######################### NEXT CHANGE ###########################
5.17.2.3.3
Mobility for UEs in dual-registration mode

To support mobility in dual-registration mode, the support of N26 interface between AMF in 5GC and MME in EPC is not required. A UE that supports dual registration mode may operate in this mode when it receives an indication from the network that interworking without N26 is supported.

For UE operating in dual-registration mode the following principles apply for PDU Session transfer from 5GC to EPC:

-
UE operating in Dual Registration mode may register in EPC ahead of any PDU Session transfer using the Attach procedure indicating that the UE is moving from 5GC without establishing a PDN Connection in EPC if the EPC supports EPS Attach without PDN Connectivity as defined in TS 23.401 [26]. Support for EPS Attach without PDN Connectivity is mandatory for UE supporting dual-registration procedures.

NOTE 1:
Before attempting early registration in EPC the UE needs to check whether EPC supports EPS Attach without PDN Connectivity by reading the related SIB in the target cell.

-
UE performs PDU Session transfer from 5GC to EPC using the UE initiated PDN connection establishment procedure with "handover" indication in the PDN Connection Request message (TS 23.401 [26], clause 5.10.2).

-
If the UE has not registered with EPC ahead of the PDU Session transfer, the UE can perform Attach in EPC with "handover" indication in the PDN Connection Request message (TS 23.401 [26], clause 5.3.2.1).

-
UE may selectively transfer certain PDU Sessions to EPC, while keeping other PDU Sessions in 5GC.

-
UE may maintain the registration up to date in both 5GC and EPC by re-registering periodically in both systems. If the registration in either 5GC or EPC times out (e.g. upon mobile reachable timer expiry), the corresponding network starts an implicit detach timer.

-
The UE with Single Rx or Dual Rx / Single Tx capability should perform the graceful tune-away procedure described in TS 23.502 [3] clause 4.11.2.3a when it needs to leave 5GS in order to perform activity (e.g. registration signalling, location management signalling, sending or receiving SMS, sending or receiving IMS voice call) in EPS.
NOTE 2:
Whether UE transfers some or all PDU Sessions on the EPC side and whether it maintains the registration up to date in both EPC and 5GC can depend on UE capabilities that are implementation dependent. The information for determining which PDU Sessions are transferred on EPC side and the triggers can be pre-configured in the UE and are not specified in this Release of the specification. The UE does not know before-hand, i.e. before trying to move a given PDU session to EPC, whether that PDU session can be transferred to EPC.

For UE operating in dual-registration mode the following principles apply for PDN connection transfer from EPC to 5GC:

-
UE operating in Dual Registration mode may register in 5GC ahead of any PDN connection transfer using the Registration procedure indicating that the UE is moving from EPC (TS 23.502 [3], clause 4.2.2.2.2).

-
UE performs PDN connection transfer from EPC to 5GC using the UE initiated PDU Session Establishment procedure with "Existing PDU Session" indication (TS 23.502 [3], clause 4.3.2.2.1).

-
UE may selectively transfer certain PDN connections to 5GC, while keeping other PDN Connections in EPC.

-
UE may maintain the registration up to date in both EPC and 5GC by re-registering periodically in both systems. If the registration in either EPC or 5GC times out (e.g. upon mobile reachable timer expiry), the corresponding network starts an implicit detach timer.

-
The UE with Single Rx or Dual Rx / Single Tx capability should perform the graceful tune-away procedure described in TS 23.401 [26] clause 5.x when it needs to leave EPS in order to perform activity (e.g. registration signalling, location management signalling, sending or receiving SMS, sending or receiving IMS voice call) in 5GS.
NOTE 3:
Whether UE transfers some or all PDN connections on the 5GC side and whether it maintains the registration up to date in both 5GC and EPC can depend on UE capabilities that are implementation dependent. The information for determining which PDN connections are transferred on 5GC side and the triggers can be pre-configured in the UE and are not specified in this Release of the specification. The UE does not know before-hand, i.e. before trying to move a given PDN connection to 5GC, whether that PDN connection can be transferred to 5GC.

NOTE 4:
If EPC does not support EPS Attach without PDN Connectivity the MME detaches the UE when the last PDN connection is released by the PGW as described in TS 23.401 [26] clause 5.4.4.1 (in relation to transfer of the last PDN connection to non-3GPP access).

When sending a control plane request for MT services (e.g. MT SMS) the network routes it via either the EPC or the 5GC. In absence of UE response, the network should attempt routing the control plane request via the other system.
NOTE 5:
The choice of the system through which the network attempts to deliver the control plane request first is left to network configuration.

######################### END OF CHANGES ###########################
