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**** FIRST CHANGE ****
[bookmark: _Toc20149746][bookmark: _Toc27846537][bookmark: _Toc36187661][bookmark: _Toc45183565][bookmark: _Toc47342407][bookmark: _Toc51769105][bookmark: _Toc83301629]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.
[bookmark: _Toc20149747][bookmark: _Toc27846538]-	Parameters in Supported Network Behaviour for 5G CIoT as described in clause 5.31.2.
-	Receiving WUS Assistance Information (E-UTRA) and Paging Early Indication with Paging Subgrouping Support Information (NR).
[bookmark: _Toc36187662]-	CAG, see clause 5.30.3.3.
[bookmark: _Toc45183566][bookmark: _Toc47342408][bookmark: _Toc51769106]-	Subscription-based restrictions to simultaneous registration of network slices (see clause 5.15.12).
If a UE operating two or more USIMs, supports and intends to use 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.
-	Reject Paging Request Supported.
-	Paging Restriction Supported.
Otherwise, the UE with the capabilities of Multi-USIM features but does not intend to use them shall not indicate support of these one or more Multi-USIM features.
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: _Toc20149754][bookmark: _Toc27846546][bookmark: _Toc83301641][bookmark: _Toc36187671][bookmark: _Toc45183575][bookmark: _Toc47342417][bookmark: _Toc51769117]5.4.9	Wake Up Signal Assistance
5.4.X	Paging Early Indication with Paging Subgrouping Assistance
5.4.X	General

The RAN and UE may use a Paging Early Indication with Paging Subgrouping (PEIPS) to reduce the UE's power consumption in RRC_IDLE and RRC_INACTIVE over NR (see TS 38.304 [50]).	Comment by Miguel Griot: No need to explain the RAN feature, we can just reference 38.300.
	Comment by Miguel Griot: I’m not sure this concern applies to NR case, we should first ask RAN1/RAN2. Also note that for Cellular IoT most devices are stationary so even with this restriction, WUS would apply in most cases. For NR RedCap many scenarios are for mobile devices, which would make the feature not apply in likely the majority of occasions. So we need to study this more carefully.





5.4.X.2	Core Network Assistance for PEIPS
To support the Paging Early Indication with Paging Subgrouping (PEIPS), PEIPS Support information and the PEIPS Assistance Information is used by the NG-RAN to help determine whether PEIPS applies to the UE and the PEIPS sub-group used when paging the UE (see TS 38.300 [27]).
Editor’s note: The content of the PEIPS Assistance Information is to be determined by RAN2.
The UE may in the Registration Request message provide its PEIPS Support Information. If PEIPS Support Information is provided by the UE, then the UE in the Registration Request message may provide UE paging probability information. If the AMF support PEIPS assistance, the AMF indicates PEIPS Support Information to UE in Registration Accept message. The AMF may in addition, based on the PEIPS Support Information provided by the UE, use local configuration and/or previous statistical information for the UE, and if provided the UE paging probability information, to determine the PEIPS Assistance Information. 

If the AMF has determined PEIPS Assistance Information for the UE, the AMF provides it to the UE in every Registration Accept message. 
If the AMF provided the PEIPS Support Information to the UE, the AMF stores the PEIPS Support Information in the MM context and provides the PEIPS support information to NG-RAN in paging request. In addition, in order to support PEIPS for UEs in RRC_INACTIVE mode, the AMF provides the PEIPS Support Information to NG-RAN as part of the RRC Inactive Assistance Information
If the AMF has determined PEIPS Assistance Information, the AMF stores the PEIPS Assistance Information parameter in the MM context and provides it to the NG RAN when paging the UE. In addition, in order to support PEIPS for UEs in RRC_INACTIVE mode, the AMF provides the PEIND Assistance Information to NG-RAN as part of the RRC Inactive Assistance Information.
Both the UE and NG-RAN use the PEIPS Support Information and the PEIPS Assistance Information to determine whether PEIPS applies and the paging subgroup tp apply as defined in TS 38.300 [27]. 
UE and AMF shall not signal PEIPS Assistance Information in Registration Request, Registration Accept messages when the UE has an active emergency PDU session.
Editor’s note: It is FFS in conjunction with RAN1/RAN2 the handling of false wake ups from UEs in same paging subgroup.
**** END OF CHANGES ****


**** FOR INFORMATION ****
[bookmark: _Toc36187670][bookmark: _Toc45183574][bookmark: _Toc47342416][bookmark: _Toc51769114][bookmark: _Toc83301638]5.4.9	Wake Up Signal Assistance
[bookmark: _Toc51769115][bookmark: _Toc83301639]5.4.9.1	General
The RAN and UE may use a Wake Up Signal (WUS) to reduce the UE's idle mode power consumption. The RAN sends the WUS shortly before the UE's paging occasion. The WUS feature enables UEs to determine that in the paging occasions immediately following their WUS occasion they will not be paged if their WUS is not transmitted, or that they might be paged if their WUS is transmitted (see TS 36.304 [52]).
To avoid waking up UEs due to an AMF paging other UEs across multiple cells (e.g. due to frequent UE mobility and/or for low paging latency services such as VoLTE), the use of WUS by the ng-eNB and the UE is restricted to the last used cell, i.e. the cell in which the UE's RRC connection was last released. To support this:
a)	ng-eNBs should provide the Recommended Cells for Paging IE in the Information on Recommended Cells and RAN Nodes for Paging IE (see TS 38.413 [34]) to the AMF in the NGAP UE Context Release Complete, UE Context Suspend Request and UE Context Resume Request messages;
b)	if received during the last NGAP UE Context Release Complete or UE Context Suspend Request message, the AMF provides (without modification) the Recommended Cells for Paging as Assistance Data for Recommended Cells IE in the Assistance Data for Paging IE within the NGAP Paging message to the RAN (see also TS 38.413 [34]); and
c)	the AMF shall delete (or mark as invalid) the Information On Recommended Cells And RAND nodes For Paging when a new NGAP association is established for the UE.
In the NGAP Paging message, the last used cell ID is sent in the Assistance Data for Recommended Cells IE in the Assistance Data for Paging IE (see TS 38.413 [34]). When receiving an NGAP Paging message for a WUS-capable UE that also includes the Assistance Data for Recommended Cells IE then a WUS-capable ng-eNB shall only broadcast the WUS on the cell that matches the last used cell ID.
[bookmark: _Toc51769116][bookmark: _Toc83301640]5.4.9.2	Group Wake Up Signal
To support the Wake Up Signal (WUS), the WUS Assistance Information is used by the ng-eNB to help determine the WUS group used when paging the UE (see TS 36.300 [30]).
The content of the WUS Assistance Information consists of the paging probability information. The paging probability information provides a metric on the probability of a UE receiving a paging message based on, e.g. statistical information.
The UE may in the Registration Request message provide its capability to support receiving WUS Assistance Information. If WUS Assistance Information is supported by the UE, then the UE in the Registration Request message may provide the additional UE paging probability information. The AMF may use the UE provided paging probability, local configuration and/or previous statistical information for the UE, when determining the WUS Assistance Information. If the UE supports WUS Assistance Information, the AMF may assign WUS Assistance Information to the UE, even when the UE has not provided the additional UE paging probability information.
If the AMF has determined WUS Assistance Information for the UE, the AMF provides it to the UE in every Registration Accept message. The AMF stores the WUS Assistance Information parameter in the MM context and provides it to the ng-eNB when paging the UE.
UE and AMF shall not signal WUS Assistance Information in Registration Request, Registration Accept messages when the UE has an active emergency PDU session.
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