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1. Introduction
In the SID of UE power saving in NR [1], objective 3 is in RAN2’s scope:
	1) Study the enhancement of higher layer procedures for UE power saving   [RAN2]
a) Study the enhancement of  UE paging procedure based on the additional power saving signal/channel/procedure
b) Study the enhancement of  UE power saving procedure in supporting efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE mode  


In this contribution, we focus on the yellow highlighted issue above, and introduce a solution based on power saving coverage area.
2. Discussion
2.1.  Paging area with power saving signal
In NR, power saving signal/channel is considered to reduce UE consumption during paging procedure. When network pages an idle or inactive UE, the paging message or the corresponding power saving signal/channel is sent in a certain tracking area.
When a UE receives a power saving signal or a PDCCH with P-RNTI, the UE needs to receive paging message to check whether the UE is paged. If the ue-Identity included in the paging message does not match the UE identity, the UE is false paged with additional UE power consumption. Hence, when NW page idle UE in a certain tracking area, all UEs in the tracking area will wake up to monitor PDCCH or further receive paging message. And some UEs in the tracking area will be false paged with additional UE power consumption.
In figure 1, there are two paging areas. Paging area 1 consists of ten cells, ranging from cell1 to cell10. Paging area 2 consists of 3 cells, including cell1, cell2, and cell3. Paging area 1 is larger than paging area 2. For a specific paging message, more UEs are involved and false paged with paging area 1 than that is broadcasted in paging area 2. And more UE power is consumed.
Observation 1: Narrow down paging area can reduce the false alarm probability, and UE power consumption can be saved.


Figure 1 Paging areas
2.2. Introduction of power saving coverage area
For an inactive UE, RAN nodes can be aware of the UE location in the allocated RNA. If a RAN paging is triggered for DL data or signaling, RAN nodes can page UE in RNA. The existing mechanism can narrow down paging area for an inactive UE.
Observation 2: With the existing RNA, network can narrow down paging area for an inactive UE.
For an idle UE, the RAN node may provide the AMF with a list of recommended cells and RAN nodes as assistance info for a subsequent paging at the UE context release. When CN paging occurs, the AMF may firstly attempt to page the UE in a limited paging area with the stored assistance info. However, the assistance info is based on the forecast of RAN node, which may lead a misjudgment. The AMF then pages the UE in a larger area, e.g. TA, if no response is received after the first paging attempt.
Observation 3: For an idle UE, the network can narrow down paging area with some predicted assistance info, which may lead a misjudgment.
In order to narrow down paging area for an idle UE, power saving coverage area is introduced. The power saving coverage area is similar as RNA mechanism for an inactive UE.
· 1) A UE obtains a power saving coverage area via receiving RRC release message to RRC idle mode, or via receiving power saving coverage broadcasting in system information. The power saving coverage area can cover a single or multiple cells.
· 2) At the UE context release, the RAN node also provides the AMF with a list of cells which are equal to the configured power saving coverage area. When CN paging occurs, the AMF can page UE in the allocated power saving coverage area.


Figure 2 Procedures of power saving coverage area configured by gNB

Similar as RNA, the idle UE updates power saving coverage area when the new camped cell does not belong to the configured power saving coverage area, as shown in figure 3.


Figure 3 A diagram of power saving coverage area update
Proposal 1: In order to narrow down paging area which can reduce UE power consumption, RAN2 is kindly asked to consider power saving coverage area for idle UEs’ paging.
3. Conclusion
In this contribution, we observe:
Observation 1: Narrow down paging area can reduce the false alarm probability, and UE power consumption can be saved.
Observation 2: With the existing RNA, network can narrow down paging area for an inactive UE.
Observation 3: For an idle UE, the network can narrow down paging area with some predicted assistance info, which may lead a misjudgment.
In order to narrow down paging area for an idle UE, we propose:
Proposal 1: In order to narrow down paging area which can reduce UE power consumption, RAN2 is kindly asked to consider power saving coverage area for idle UEs’ paging.
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