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Introduction

At RAN #86, the “UE Power Saving Enhancements” WI was approved. One of the objective for this WI is to study and specify paging enhancement(s) to reduce unnecessary UE paging receptions.
In this contribution, we will discuss a baseline solution to reduce unnecessary UE paging receptions for idle/inactive-mode UE power saving.
Discussion

The intention of the new NR WI tries to reduce unnecessary UE paging receptions. In LTE R-15 system, network could use WUS (Wake Up Signal) to inform UE whether or not to receive the paging message in following configured PO. 
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Fig 1, example of WUS
Fig 1 is an example of WUS method. In this case, when UE detects the WUS from the configured WUS resource, the UE will monitor the paging message from the configured PO. Otherwise, the UE is not required to monitor the paging message from the configured PO. In this method, the WUS is effectively for all UE that are configured to monitor paging message at the PO. Therefore, only if no paging message is transmitted at that PO, the UE is not required to monitor paging message from the configured PO.
In LTE R-16 system, the WUS scheme was further enhanced by the group WUS (GWUS) method for NB-IoT devices. In the GWUS method, the UE will be further grouped into different paging groups (PG) by UE ID or paging probability. Network will use GWUS to inform the group of UE whether they will be paged at the following PO. 
Compared to the LTE R-15 WUS scheme, the GWUS could further reduce unnecessary UE paging reception. Therefore, in NR, the UE-group based WUS could be considered as the baseline solution to reduce unnecessary UE paging receptions.
Proposal 1: UE-group based WUS scheme should be the based line solution to reduce unnecessary UE paging receptions.

In this NR WI, the solution to reduce unnecessary UE paging receptions will not only focus on the idle mode UE but also the inactive state UE. Therefore, we should discuss both CN-initiated paging and RAN-initiated paging. According to current NR SPEC, the CN-initiated paging and RAN-initiated paging could be carried in the same paging message. 
The motivation of the inactive state is to quickly establish a RAN connection. Therefore, we would expect that the number of RAN-initiated paging would be larger than CN-initiated paging. As such, there is a high probability that a paging message will only contain the RAN-initiated paging. In this case, the idle mode UE may be woken up by WUS to receive a paging message but only contains the RAN-initiated paging. This will cause an unnecessary UE paging reception for the idle mode UE.
To resolve this kind of unnecessary UE paging reception for the idle mode UE, the CN-initiated paging and RAN-initiated paging should be grouped into different paging groups in the UE-group based WUS method. Therefore, the idle mode UE could only need to focus on the CN-initiated paging WUS and not the RAN-initiated paging WUS. As a result, a paging message that only contains the RAN-initiated paging will not wake up any idle mode UE to receive.
Proposal 2: The UE-group WUS method should differentiate whether the paging is for an idle UE or an inactive UE.

Conclusion

Based on the discussion the following is proposed:
Proposal 1: UE-group based WUS scheme should be the based line solution to reduce unnecessary UE paging receptions.
Proposal 2: The UE-group WUS method should differentiate whether the paging is for an idle UE or an inactive UE.[image: image2.png]
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