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	Reason for change:
	RAN Working Groups have introduced a Wake Up Signal (WUS) for NB-IoT and eMTC UEs in R15 with the ambition of reducing idle mode UE power consumption.

Without appropriate system level support the feature may actually increase idle mode UE power consumption for WUS capable UEs. This can happen if the WUS is sent in too many cells, which results in all WUS-capable UEs in those cells to unnecessarily listen for paging although they are not going to be paged.


	
	

	Summary of change:
	Use of WUS is restricted to the last used cell (the cell in which the UE’s RRC connection was last released) by eNB and UE.

To support this:
a)	WUS-capable 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) to the AMF in the NGAP UE Context Release Complete or UE Context Suspend Request messages;
b)	if received during the last NAP 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 NGAP Paging message to the RAN (see also TS 38.413); and
c)	the AMF shall delete (or mark as invalid) the Information On Recommended Cells And RAN 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). 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.

Note that this CR does not have any NGAP message encoding impact as the above mentioned information elements are already supported as per TS 38.413.

	
	

	Consequences if not approved:
	WUS is likely to increase rather than decrease UE power consumption
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[bookmark: _Toc45183574][bookmark: _Toc47342416][bookmark: _Toc36187670]5.4.9	Wake Up Signal Assistance
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 [X1]).
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 Resume Request or UE Context Suspend Request messages;
b)	if received during the last NGAP UE Context Release Complete, UE Context Resume Request 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.
[bookmark: _GoBack]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, else (i.e. the Assistance Data for Recommended Cells IE is not included in the NGAP Paging message) the eNodeB should broadcast the UE's Wake Up Signal in the cells which belong to tracking areas as indicated in the TAI List for Paging IE.
5.4.9.2		Group Wake Up Signal 
To support the Wake Up Signal (WUS), the WUS Assistance Information is used by the NGng-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 NGng-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.
<<< End of changes >>>



