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1. Introduction

In RAN2#107, the following agreement on WUS were made as in [1]:
	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.


In this contribution, it mainly focuses on the issues of paging-probability-information based grouping, discusses the details on the procedure of paging-probability-information-based UE grouping.
2. Discussion
Bases on the agreement in RAN2#107 meeting, the general procedure of paging probability information based grouping could be summarized as follows. UE obtains its paging probability information by NAS procedure from MME. Independently, eNB will determine WUS grouping rule such as the UE_ID based, paging-probability-information based, or combination of UE_ID based and paging-probability-information based, the WUS grouping rule information and the group allocation information associated to a grouping rule could be implicitly or explicitly configured to UE as in [2]. UE will determine the UE group ID it will apply based on its capability on grouping rule and the configuration information from eNB, then UE will detect the group WUS sequence associated to UE group ID, and further monitor the associated PO(Paging Occasion) for paging message if its group WUS is detected out.
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Figure1. Paging-probability-information based grouping

Currently, there are several ways to define the paging probability information, it may be a paging probability value associated to a paging probability number from 0 to 1, paging frequency, a high/low level or a group ID defined in MME side. For example, the UE paging probability is configured as a value 0.2, low level, or group_0 at MME based on NAS procedure, the group ID x in eNB side is used for paging probability below 0.5, for low level, or group ID at MME below 1 based on SIB information, then UE will detect the WUS associated to group ID x to determine whether PO will be monitored.
Among above definition, the paging probability information is required to express the paging probability directly and exactly, which could help eNB decide the efficient grouping threshold based on the UE paging probability information. Besides, it can be seen that the UEs in the same group ID defined by MME could not be further divided at eNB side, this is not flexible from the view of eNB grouping requirement. For example, maybe there are 50% UEs for eNB paging is in the same group of MME, eNB could not further divided it based on paging-probability-information based grouping although eNB could apply the maximum 16 groups for group WUS, as eNB does not know the real paging probability of each UE in the same group in MME side. Hence, the paging probability information is required to exactly express the physical meaning of the value to assist eNB design the reasonable threshold for UE grouping at RAN side. Moreover, for UE in typical NB-IOT and eMTC scenario, the paging could be periodic or time-based, so it is possible that the paging probability information is time based.
Proposal1: The paging probability information is required to express the physical meaning of the value, which could efficiently assist eNB design the reasonable threshold for UE grouping at RAN side.
Proposal2: The definition of paging probability information in MME side should not block eNB divide UE into the group designed by eNB.
In order to make a reasonable threshold for UE group at eNB side, eNB needs to obtain the UE distribution information on paging probability information. It is possible for eNB to collect the UE distribution information by recording UE paging probability information in each S1 paging message, but it is time consumption since some UE is paged rarely. Thus, eNB is better to receive the UE distribution information on paging probability information from one or more MME. The content of the UE distribution information on paging probability information could be further discussed.
Proposal3: For efficient grouping threshold at eNB, UE distribution information on paging probability information is suggested to be sent to from MME to eNB.
In the NAS procedure, the other parameters, such as service period, MO/MT indication in [3] 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. Besides, the default group could also be configured from MME to UE, this means this kind of UE will always choose the group with the lowest paging probability or the highest paging probability, meanwhile, the default group could also be suggested from UE to MME.
Proposal4: The parameter, such as service period, MO/MT indication, the default group is hoped to be collected by CN over NAS procedure, then paging probability information could be implicitly or explicitly configured to UE by CN.
In above procedure, considering the number of UE group supported by GWUS may be limited, the mutually exclusive UE grouping based on UE_ID or paging probability information could be configured by network. Moreover, we think it is benefit to combine some of these method if the maximum GWUS resource and UE group number for each GWUS resource are 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 the group member is sufficient at eNB, the UEs with high paging probability could further use the UE-ID based grouping method, it could further reduce the paging alarm probability for these UEs.
Poposal5: It is configurable to use one or two UE grouping methods including UE_ID based, paging-probability -information based, or combination of them.
3. Conclusion
In this contribution, the issues on the procedure of paging-probability-information based UE grouping are discussed, and we have the following proposals：
Proposal1: The paging probability information is required to express the physical meaning of the value, which could efficiently assist eNB design the reasonable threshold for UE grouping at RAN side.

Proposal2: The definition of paging probability information in MME side should not block eNB divide UE into the group designed by eNB.

Proposal3: For efficient grouping threshold at eNB, UE distribution information on paging probability information is suggested to be sent to from MME to eNB.
Proposal4: The parameter, such as service period, MO/MT indication, the default group is hoped to be collected by CN over NAS procedure, then paging probability information could be implicitly or explicitly configured to UE by CN.
Poposal5: It is configurable to use one or two UE grouping methods including UE_ID based, paging-probability -information based, or combination of them.
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