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1. Introduction
At RAN2 #116-e, whether PEI monitoring by UE should be restricted to the last used cell was discussed, but no consensus was reached. This contribution provides a way forward on this open issue.
2. Discussion
In the previous email discussion [1], it was proposed that the area for monitoring PEI by UE should be limited to the last used cell. In this case, other cells are not required to transmit PEI. It is assumed that the UE will stay in the same cell where the UE went to RRC_IDLE/INACTIVE, and so PEI and the subsequent paging is only transmitted over there. If the UE moves to the other cell, PEI and the first paging attempt do not reach the UE. Subsequently, networks retransmit the paging message to the broader area, e.g. the cells in the TA list (so called paging escalation). Even in this case, PEI is only transmitted in the last cell. Thus, the UE follows the legacy behaviour that the UE attempts to monitor its POs. By restricting the PEI transmission, the network can obtain the benefit of saving the radio resources and transmission power used for PEI. 
On the other hand, most companies are concerned that the power saving gain by PEI may be limited for mobile UEs. The mobile UE does not always continue camping on the same cell. Once the UE has moved out of the last used cell, it cannot receive PEI and has no choice but to follow the legacy paging procedures. Only the low mobility UE that stays in last cell can get the benefit of PEI.
Observation 1:	 If the PEI monitoring area is limited to the last used cell, the network can obtain the benefit of saving the radio resources and transmission power used for PEI. On the other hand, the power saving gain of mobile UEs may be compromised.
In LTE, WUS is specified to be transmitted only to the last used cell. This restriction seems to be effective because WUS is intended for low mobility UEs such as NB-IoT. However, PEI is expected to be supported for various types of UEs, including stationary and mobile UEs. Therefore, there is a possibility that such restriction does not work well for PEI capable UEs. PEI should be able to support stationary scenarios (e.g. IoT), as well as mobility scenarios (e.g. eMBB).
Observation 2:	PEI should be able to support stationary scenarios (e.g. IoT), as well as mobility scenarios (e.g. eMBB). 
According to the two different scenarios, it is useful to have different options for PEI monitoring area; That is, PEI is used 1) only in the last cell in which the UE most recently entered RRC_IDLE/INACTIVE, or 2) in the TAI list/RNA. 
Proposal 1:	PEI is used 1) only in the last cell in which the UE most recently entered RRC_IDLE/INACTIVE, or 2) in the TAI list/RNA.
PEI monitoring area information can be indicated to the UE via the dedicated signalling, e.g., RRCRelease message. The serving gNB can determine the suitable area to transmit PEI taking the UE mobility characteristics into account. For example, by utilizing stationaryMobilityEvaluation discussed in RedCap WI [2], the gNB restricts the PEI area only to the stationary UE that meets the criteria. Another example is that the serving gNB can also utilize UE history information, that is conveyed over the NG/Xn interface. It contains information about cells that the UE has previously served. However, it should be up to NW implementation what information to use and how to determine the PEI monitoring area.

Proposal 2:	The UE is indicated whether PEI is delivered in the last cell only or in the TA list/RNA via the RRCRelease message.
Proposal 3:	It is up to NW implementation whether PEI is delivered in the last cell only or in the TA list/RNA.
3. Summary and proposal
This paper discussed the suitable PEI monitoring area. In summary, the followings were observed and proposed:
Observation1:	 If the PEI monitoring area is limited to the last used cell, the network can obtain the benefit of saving the radio resources and transmission power used for PEI. On the other hand, the power saving gain of mobile UEs may be compromised.
Observation 2:	PEI should be able to support stationary scenarios (e.g. IoT), as well as mobility scenarios (e.g. eMBB). 
Proposal 1:	PEI is used 1) only in the last cell in which the UE most recently entered RRC_IDLE/INACTIVE, or 2) in the TAI list/RNA.
[bookmark: _GoBack]Proposal 2:	The UE is indicated whether PEI is delivered in the last cell only or in the TA list/RNA via the RRCRelease message.
Proposal 3:	It is up to NW implementation whether PEI is delivered in the last cell only or in the TA list/RNA.
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