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1	Introduction
The Rel-16 Work Item Descriptions for LTE-M and NB-IoT contain a common objective on enhancing the wake-up signal (WUS) that was introduced in Rel-15:
	Improved DL transmission efficiency and/or UE power consumption:
· Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]



So far, the RAN2 G-WUS agreements that are relevant for RAN3 are the following:
	RAN2#103bis agreements:
The aim of UE grouping for WUS is reducing the false alarm probability.
At least UE_ID based grouping is supported for UE-Group based WUS. This doesn’t exclude other options.
Further discuss whether the following are supported:
· Service based grouping 
· DRX/eDRX based grouping 
· Gap based grouping. 
· Coverage based grouping

RAN2#104 agreements:
Further discuss the benefit and feasibility of using service based parameters for grouping in addition to UE-ID.
Can discuss group distribution further, including Rel-15/16 mechanism interaction, once we know more about number of groups and more about the grouping solution (e.g. service based parameters).
RAN2 will decide on the UE to WUS group mapping.

RAN2#105 agreements:
Feasibility of the solution based on the following attributes for deriving the service-type for GWUS can be studied further:
· Paging Probability
· Mobility.

RAN2#105bis agreements:
Additional grouping based on DRX/eDRX is not supported
Coverage based grouping is not supported
Additional grouping based on gap is not supported
· FFS whether number of groups can depend on gap duration.


RAN2#106 agreements: 
WUS grouping based on paging probability is beneficial for improving false wake-up probability for UEs which are not frequently paged, but may increase false wake-up probability for UEs which are frequently paged.

RAN2#107 agreements:
Paging probability information is negotiated between the UE and MME via NAS signalling.
This paging probability information needs to be provided by S1 paging.
eNB configures, via broadcast, the relation between this paging probability information and WUS group on Uu interface.

R2-1911589	Reply LS on assistance indication for WUS	LS out	Rel-16	LTE_eMTC5-Core, NB_IOTenh3-Core	To: SA2,CT1, RAN3



In this contribution we discuss RAN3 related aspects of WUS grouping.
[bookmark: _Ref178064866]2	Discussion
In Rel-15, WUS has been introduced for NB-IoT and eMTC which can be used in idle mode to reduce the power consumption related to paging monitoring. In Rel-16, in order to further reduce false paging alarm and improve UE power saving, further grouping UE for WUS monitoring would be specified.
RAN3 has received an LS (in cc) from SA2 in [1], where SA2 replies to RAN2 [2] that it is possible for the MME to provide assistance information including paging probability information to the eNB:
	SA2 agreed that it is feasible for the MME to provide assistance information including paging 



Furthermore, SA2 asks the following to RAN2:
	SA2 would like to ask:
· More details about the WUS grouping feature, including how the UE would be configured to support WUS grouping (SA2 assumes this could be done via NAS signalling).
· Whether and how using the WUS may affect MME paging strategies.



One clear RAN3 impact would consist in providing assistance information for Group WUS in S1AP Paging message. Before providing such information, the MME will have to assign the paging probability to the UE over NAS signaling. This requires the MME having knowledge about the paging probability per PO for all UEs, which may not be feasible in practice. Instead, MME could assign UEs to different ‘Paging Probability Classes’ (PP-classes) based on the information it has: e.g., NAS info, UE subscription information and UEs traffic patterns. This can be achieved by specific implementation means.
Observation 1: By proposer implementation, MME can assign GWUS UEs to different PP-classes via NAS interaction (traffic pattern, paging history, etc.)
Taking into account the RAN2/SA2 agreement to provide PP information in S1AP paging, the PP-class information of a UE would be included in the paging message sent from MME to eNB. With the use of this information, both eNB and UE could determine in which resource and  paging probability group the UE is to be paged using WUS. This is illustrated in Figure 1.
[image: ]
[bookmark: _Ref20043732]Figure 1: Illustration of CN-RAN interaction for group WUS.
Proposal 1: RAN3 to include the PP-class a UE is assigned with in S1AP PAGING message.
A CR for S1AP is provided in [3].
Upon reception of the PP classes, the eNB can configure, via SI broadcast, the relation between this paging probability information and WUS group on Uu interface. The UE can then know which resource to monitor for WUS. This sort of structure would give flexibility to the eNB to configure the WUS resources with no dependency to the grouping in MME. Additionally, it would be beneficial for the eNB to obtain beforehand information about how many PP-classes have been assigned in total by the MME. This can help the eNB to appropriately map the PP classes with the WUS groups. The information on number of PP classes can be provided either in S1 setup or in a new procedure before S1 Paging message. However, such decision is pending on RAN2 progress.
[bookmark: _Hlk20324313]Observation 2: It is beneficial that MME informs eNB about the number of PP-classes configured, so that eNB can appropriately do the mapping with the WUS groups.
Proposal 2 : RAN3 to monitor RAN2 progress on the benefits of MME providing the number of PP classes to eNB
3	Conclusion
In the previous sections we made the following observations: 
Observation 1: By proposer implementation, MME can assign GWUS UEs to different PP-classes via NAS interaction (traffic pattern, paging history, etc.)
Observation 2: It is beneficial that MME informs eNB about the number of PP-classes configured, so that eNB can appropriately do the mapping with the WUS groups
Based on the discussion in the previous section, we propose the following:
[bookmark: _In-sequence_SDU_delivery]Proposal 1: RAN3 to include the PP-class a UE is assigned with in S1AP PAGING message
Proposal 2 : RAN3 to monitor RAN2 progress on the benefits of MME providing the number of PP classes to eNB
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