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1. Introduction

In RAN2#105, the following agreement on WUS were made as in [1]:
	· Feasibility of the solution based on the following attributes for deriving the service-type for GWUS can be studied further.

· Paging Probability

· Mobility 


In RAN2#105bis, the following agreement on WUS were made as in [1]:
	· 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.


In RAN2#106, the following agreement on WUS were made as in [1]:
	· 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.

· Send an LS to SA2, cc RAN3, CT1, to ask about the feasibility and impact for the MME to provide information on UE paging probability.


In this contribution, it mainly focuses on the issues of service-type grouping based on paging probability, discusses the general procedure of paging probability-based UE grouping for paging monitoring.
2. Discussion
For NB-IOT and MTC, refer to [2], it is possible that UE-ID based grouping will make UE with different paging probability in the same group, which leads to wrong paging alarm to the UE with low paging probability, thus the service-based grouping is proposed to make UE with similar paging probability in the same group to reduce wrong paging alarm. For example, the UE serviced as lamp in the street is better to be in the same UE group to detect group WUS. Besides, it has been agreed that WUS grouping based on paging probability is beneficial for improving false wake-up probability for UEs which are not frequently paged. For eNB, it could be reasonable to configure WUS grouping based on paging probability if majority of UEs in its coverage are with low paging probability. Further, the UE will high paging probability could apply the UE-ID based grouping to reduce the wrong paging alarm.
Proposal1: WUS grouping method based on paging probability could be applied since the benefit is significant in case that a majority of UEs in eNB coverage are with low paging probability.
The paging probability information is associated to UE service, hence, this information is desired to be negotiated between UE and MME by NAS signaling or configured by MME. Moreover, there are many factors to determine whether paging probability based method is applied. For example, the factor determining the WUS grouping method may include WUS number supported by eNB and the UE distribution based on the paging probability information. Thus, it is eNB to determine whether paging probability method is applied.
Proposal2: The paging probability information is desired to be negotiated between UE and MME or configured by MME over NAS procedure.

Proposal3: eNB will determine whether WUS grouping method based on paging probability will be applied.
Bases on above analysis, the general procedure of paging probability based grouping could be summarized as follows. UE obtains its paging probability information by NAS procedure from MME. Meanwhile, eNB will determine WUS grouping method such as the UE_ID based, paging probability based, or UE mobility based. UE will monitor the WUS associated to UE group-ID based on WUS configuration by SIB or dedicated RRC message. Once UE receives its WUS, it will further monitor the PO(Paging Occasion) for paging message. Here, if paging probability based grouping is used by eNB and UE, UE will compute its grouping ID based on its paging probability determined in NAS procedure, and the group ID for dedicated paging probability configured by SIB or RRC message. For example, the UE paging probability is configured as a value 0.2 or low level based on NAS procedure, the group ID x is used for paging probability below 0.5 or for low level based on SIB information, then UE will detect the WUS associated to group ID x to determine whether PO will be monitored.
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Figure1. Paging probability based WUS grouping

In above procedure, the other parameters, such as service period, MO/MT indication in [3], mobility information in [4], are also helpful to make CN determine the UE paging probability, it is hoped that CN node, such as MME, could collect UE grouping assistant message, then configure UE paging probability information as a low value or a high value by implicit or explicit way.
Proposal4: The parameter, such as service period, MO/MT indication, mobility information is hoped to be collected by CN, then paging probability as a common parameter could be implicitly or explicitly configured to UE by CN computing.
In above procedure, considering the number of UE group supported by GWUS may be limited, the mutually exclusive UE grouping based on UE_ID, paging probability, or mobility could be configured by network. Moreover, we think it is benefit to combine some of these method if the resource of the UE grouping number to GWUS or GWUS channel is sufficient. For example, some UE will apply the paging probability based method, the other UE will apply the UE-ID based method. Another example, if sufficient group member is supported by eNB, the UE with high paging probability could use the UE-ID based grouping method.
Poposal5: It is configurable to use one or two UE grouping methods including UE_ID based, paging probability based, or mobility based grouping.
3. Conclusion
In this contribution, the issues on wake up signal are discussed, and we have the following observation and proposals：
Proposal1: WUS grouping method based on paging probability could be applied since the benefit is significant in case that majority of UE in eNB coverage are with low paging probability.
Proposal2: The paging probability information is desired to be negotiated between UE and MME or configured by MME over NAS procedure.

Proposal3: eNB will determine whether WUS grouping method based on paging probability will be applied.
Proposal4: The parameter, such as service period, MO/MT indication, mobility information is hoped to be collected by CN, then paging probability as a common parameter could be implicitly or explicitly configured to UE by CN computing.

Poposal5: It is configurable to use one or two UE grouping methods including UE_ID based, paging probability based, or mobility based grouping.
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