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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc20149738][bookmark: _Toc27846529][bookmark: _Toc36187653][bookmark: _Toc45183557][bookmark: _Toc47342399][bookmark: _Toc51769097][bookmark: _Toc75356744]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).
NOTE 1:	This PPD feature may be used to determine the pPaging cCause Indication for Voice Service, as described in clause 5.38.35.2.2a.
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 2:	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 packets, the UPF shall include the DSCP in TOS (IPv4) / TC (IPv6) value from the IP header of the downlink packet and an indication of the corresponding QoS Flow in the Downlink Data Report 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 packets, 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 packet and identifies the corresponding QoS Flow from the QFI of the received downlink packet.
The SMF includes the PPI, the ARP and the 5QI of the corresponding QoS Flow in the N11 message sent to the AMF. 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 3:	Network configuration needs to ensure that the information used as a trigger for Paging Policy Indication is not changed within the 5GS.
NOTE 4:	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.
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 PPI associated with an incoming DL PDU. To enable this, the SMF instructs the UPF to detect the DSCP in the TOS (IPv4) / TC (IPv6) value in the IP header of the DL PDU (by using a DL PDR with the DSCP for this traffic) and to transfer the corresponding PPI in the CN tunnel header (by using a QER with the PPI 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. In the case of Home-Routed roaming, the V-SMF is responsible of controlling UPF setting of the PPI. In the case of PDU Session with I-SMF, the I-SMF is responsible of controlling UPF setting of the PPI.
* * * * Next change * * * *
[bookmark: _Toc20149746][bookmark: _Toc27846537][bookmark: _Toc36187661][bookmark: _Toc45183565][bookmark: _Toc47342407][bookmark: _Toc51769105][bookmark: _Toc75356752]5.4.4a	UE MM Core Network Capability handling
The UE MM Core Network Capability is split into the S1 UE network capability (mostly for E-UTRAN access related core network parameters) and the UE 5GMM Core Network Capability (mostly to include other UE capabilities related to 5GCN or interworking with EPS) as defined in TS 24.501 [47] and contains non radio-related capabilities, e.g. the NAS security algorithms, etc. The S1 UE network capability is transferred between all CN nodes at AMF to AMF, AMF to MME, MME to MME, and MME to AMF changes. The UE 5GMM Core Network Capability is transferred only at AMF to AMF changes.
In order to ensure that the UE MM Core Network Capability information stored in the AMF is up to date (e.g. to handle the situation when the USIM is moved into a different device while out of coverage, and the old device did not send the Detach message; and the cases of inter-RAT Registration Area Update), the UE shall send the UE MM Core Network Capability information to the AMF during the Initial Registration and Mobility Registration Update procedure within the NAS message.
The AMF shall store always the latest UE MM Core Network Capability received from the UE. Any UE MM Core Network Capability that an AMF receives from an old AMF/MME is replaced when the UE provides the UE MM Core Network Capability with Registration signalling.
If the UE's UE MM Core Network Capability information changes (in either CM-CONNECTED or in CM-IDLE state), the UE shall perform a Mobility Registration Update procedure when it next returns to NG-RAN coverage. See clause 4.2.2 of TS 23.502 [3].
The UE shall indicate in the UE 5GMM Core Network Capability if the UE supports:
-	Attach in EPC with Request type "Handover" in PDN CONNECTIVITY Request message (clause 5.3.2.1 of TS 23.401 [26]).
-	EPC NAS.
-	SMS over NAS.
-	LCS.
-	5G SRVCC from NG-RAN to UTRAN, as specified in TS 23.216 [88].
-	Radio Capabilities Signalling optimisation (RACS).
-	Network Slice-Specific Authentication and Authorization.
-	Parameters in Supported Network Behaviour for 5G CIoT as described in clause 5.31.2.
-	Receiving WUS Assistance Information.
-	CAG, see clause 5.30.3.3.
If a UE operating two or more USIMs, supports and intends to use (see NOTE 1) one or more Multi-USIM features (see clause 5.38) in a PLMN for a USIM, it shall indicate in the UE 5GMM Core Network Capability for this USIM in this PLMN that it supports these one or more Multi-USIM features with the following indications:
-	Connection Release Supported.
-	Paging Cause Indication for Voice Service Supported.
-	Paging Restriction Supported.
-	Reject Paging Request Supported.
-	Paging Restriction Supported.
Otherwise, the UE with the capabilities of Multi-USIM features shall indicate these one or more Multi-USIM features are not supported.	Comment by Huawei C: Should be zero?
A UE not operating two or more USIMs shall indicate the Multi-USIM features are not supported.
NOTE:	It is not necessary for a UE operating two or more USIMs to use Multi-USIM features with all USIMs.

* * * * Next change * * * *
[bookmark: _Toc75357267]5.38	Support for Multi-USIM UE
[bookmark: _Toc75357268]5.38.1	General
A network and a UE may support one or more of the following enhancements for Multi-USIM UE operation:
-	Connection Rrelease as described in clause 5.38.2;
-	Paging Cause Indication for Voice Service, as described in clause 5.38.3;
-	Reject Ppaging rRequest, as described in clause 5.38.4;
-	Paging Restriction, as described in clause 5.38.5.
In the Registration procedure (as specified in clause 4.2.2.2.2), when a Multi-USIM UE has more than one USIM active, supports and intends to use one or more Multi-USIM specific features, it indicates to the AMF the corresponding Multi-USIM feature(s) are supported. Based on the received indication of supported Multi-USIM features from the UE, the AMF shall indicate to the UE the support of the Multi-USIM features based on the Multi-USIM features supported by network and any preference policy by the network, if available. When a UE returns to havinge only one USIM active from a Multi-USIM UE that previously indicated to the network for the USIM with it supported Multi-USIM feature(s), the UE shall indicate all the Multi-USIM features are not supported to the network for thate USIM. The AMF shall only indicate the support of Paging Restriction feature together with the support of either Connection Release feature or Reject Paging Request feature.
The Multi-MUSIM UE includes the support of individual features for Connection Rrelease, Paging Cause Indication for Voice Service, Reject pPaging rRequest and Paging Restriction as specified in clause 5.4.4a.
A Multi-USIM UE shall use a separate PEI for each USIM when it registers to the network.
[bookmark: _Toc75357269]5.38.2	Connection rRelease
A Multi-USIM UE may request the network to release the UE from RRC-CONNECTED state for a USIM due to activity on another USIM, e.g. when the activity has a higher priority, if both UE and network indicate the Connection Release this feature is supported to each other.
The UE indicates that it requests to be released from RRC-CONNECTED state, by initiating either a Service Request procedure or a Registration procedure (in case the UE needs to perform Registration Update at the same time with this network), by including a Release Request Indication. If supported by the UE and network, the UE may also provide, only together with the Release Request Indication, a Paging Restriction Information, as specified in clause 5.38.5, which requests the network to restrict paging. The Paging Restriction Information from the UE is stored in the UE context in the AMF. If no Paging Restriction Information is provided in the Service Request or the Registration Request, any stored Paging Restriction Information in the UE context in the AMF is removed.
When the UE initiates a Service Request procedure or Registration procedure without providing a Release Request Iindication, the network removes any stored Paging Restriction Information.
NOTE:	When there is no PLMN-wide support for the Connection Release feature, it can occur that upon Mmobility Registration uUpdate with Connection Release rRequest indication the UE is not released by the network. The UE behaviour, when it detects that the network does not support the feature in a new RA, is outside the scope of this specification.
Editor's note:	It is FFS if the connection release is performed via AS procedure for NR connects to 5GC.
[bookmark: _Toc75357270]5.38.3	Paging Ccause iIndication for vVoice sService
The UE and the network may support Paging Cause Indication for Voice Service feature.
The network that supports Paging Cause Indication for Voice Service feature shall provide a Voice Service Indication for IMS voice service in the Paging message, only if the UE indicates the Paging Cause Indication for Voice Service feature is supported to the network. The network determines the IMS voice service based on the Paging Policy Indicator as specified in clause 5.4.3.2.
Upon reception of the Voice Service Indication in NGAP Paging Message from AMF, the NG-RAN supporting Paging Cause Indication for Voice Service should include the Voice Service Indication in the Uu Paging message to the UE.
When the UE context indicates Paging Cause Indication for Voice Service feature is supported, in order to require NG RAN to deliver the Voice Service Indication in RAN paging for the UE in RRC-Inactive state, the AMF provides an indication indicating the Paging Cause Indication for Voice Service feature is supported to the NG-RAN. Upon reception of the indication, the NG-RAN that supportings the feature stores a Paging Cause Indication for Voice Service indication feature stores it into the UE context. For a UE in RRC-Inactive, the NG-RAN should provide the Voice Service Indication in the RAN Paging message only when there is Paging Cause Indication for Voice Service indication in the UE context and detects the downlink data which triggers the RAN Paging message is related to voice service based on the Paging Policy Indicator, in the header of the received downlink data, as specified in clause 5.4.3.2.
UE that supports the Paging Cause Indication for Voice Service feature is capable of differentiation between Paging from a network that does not support the Paging Cause Indication for Voice Service feature and Paging without the Voice Service Indication.
Editor's note:	How the UE can distinguish the Paging from a network that does not support the Paging Cause Indication for Voice Service feature and Paging without the Voice Service Indication depends upon RAN's decision.
[bookmark: _Toc75357271]5.38.4	Reject pPaging rRequest
A Multi-USIM UE may setup a connection to respond to a page with a Reject Paging Indication to the network indicating that the UE does not accept the paging and requests to return to CM-IDLE state after sending this response, based on the activity on another USIM (e.g. the activity has a higher priority), if both UE and network indicate this the Reject Paging Request feature is supported to each other.
Upon being paged by the network, the Multi-USIM UE in CM-IDLE state attempts to send a Service Request message to this the paging network including the Reject Paging Indication as the response to the paging, unless it is unable to do so, e.g. due to UE implementation constraints. In addition to the Reject Paging Indication, the UE may include Paging Restriction Information as specified in clause 5.38.5 in the Service Request message, if supported by UE and network. If no Paging Restriction Information is provided by the UE, any stored Paging Restriction Information in the UE context is removed by the AMF.
[bookmark: _Toc75357272]5.38.5	Paging Rrestriction
The UE and the network may support Paging Restriction. The UE, if the AMF indicates that the network supports Paging Restriction feature, may indicate Paging Restriction Information in the Service Request or Registration Request message as specified in clauses 5.38.2 and 5.38.4, based on the activity on another USIM (e.g. the activity has a higher priority for the UE). The Paging Restriction Information may indicate any of the following:
a)	all paging is restricted; or
b)	all paging is restricted, except paging for voice service (IMS voice); or
c)	all paging is restricted, except for certain PDU Session(s); or
d)	all paging is restricted, except paging for voice service (IMS voice) and certain PDU session(s).
NOTE 1:	The UE expects not to be paged for any purpose in case a). The UE expects to be paged only for voice service in case b). The UE expects to be paged only for certain PDU Session(s) in case c). The UE expects to be paged for voice service and certain PDU session(s) in case d).
NOTE 2:	In the case of roaming, the Paging Restrictions for voice service implied by bullet b) and d) depends on the existence of an agreement with the HPLMN to support voice service via IMS. Hence the support of pPaging rRestrictions in bullets b) and d) takes the IMS voice service agreement into consideration.

* * * * End of changes * * * *

