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1 Introduction
In this contribution we discuss PEI monitoring in last cell for the case UE in RRC_INACTIVE state initiate SDT procedure and upon completion (successful or unsuccessful) of SDT procedure UE continues in RRC_INACTIVE or enter RRC_IDLE. 

2 Discussion
If PEI configuration is provided in system information, the UE in RRC_IDLE or RRC_INACTIVE state supporting PEI can monitor PEI using PEI parameters in system information as follows [1]:
· If lastUsedCellOnly is configured in system information of a cell: The UE monitors PEI only in the cell if the UE most recently entered RRC_IDLE or RRC_INACTIVE states in this cell. If lastUsedCellOnly is not configured in system information of a cell: The UE monitors PEI in the cell regardless of which cell the UE most recently entered RRC_IDLE or RRC_INACTIVE states. 
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Figure 2
Figure 1 illustrates various scenarios of PEI monitoring for the case UE enters RRC IDLE from RRC_CONNECTED state.

Scenario 1: UE enters RRC_IDLE in Cell 1. Cell broadcasts PEI configuration and parameter lastUsedCellOnly. lastUsedCellOnly is configured and UE is in cell in which it entered RRC_IDLE so UE monitors PEI in Cell 1. 

Scenario 2: UE enters RRC_IDLE in Cell 1. Cell broadcasts PEI configuration and does not signal parameter lastUsedCellOnly. lastUsedCellOnly is not configured so UE monitors PEI in Cell 1. 

Scenario 3: UE enters RRC_IDLE in Cell 1. In RRC_IDLE UE reselects to Cell 2. Cell broadcasts PEI configuration and parameter lastUsedCellOnly. lastUsedCellOnly is configured and UE is not in cell in which it entered RRC_IDLE so UE does not monitor PEI in Cell 2. 

Scenario 4: UE enters RRC_IDLE in Cell 1. In RRC_IDLE UE reselects to Cell 2. Cell broadcasts PEI configuration and does not signal parameter lastUsedCellOnly. lastUsedCellOnly is not configured, so UE monitors PEI in Cell 2. 

Figure 2 illustrates various scenarios of PEI monitoring for the case UE enters RRC INACTIVE from RRC_CONNECTED state. Scenario 5 to 8 are similar to scenarios 1 to 4.
Scenario 9: UE enters RRC_ INACTIVE in Cell 1. In RRC_ INACTIVE UE reselects to Cell 2. SDT procedure is initiated in RRC_INACTIVE. SDT procedure is completed upon receiving RRC Release message including suspend config. UE continues in RRC_INACTIVE. Cell 2 broadcasts PEI configuration and parameter lastUsedCellOnly. lastUsedCellOnly is configured and UE is not in cell in which it entered RRC_ INACTIVE, so UE does not monitor PEI in Cell 2 as per current procedure. Note that UE entered RRC_INACTIVE in Cell 1.

Scenario 10: UE enters RRC_ INACTIVE in Cell 1. In RRC_ INACTIVE UE reselects to Cell 2. SDT procedure is initiated in RRC_INACTIVE. SDT procedure is completed upon receiving RRC Release message without suspend config. UE enters RRC_IDLE. Cell 2 broadcasts PEI configuration and parameter lastUsedCellOnly. lastUsedCellOnly is configured and UE is in cell in which it entered RRC_ IDLE, so UE monitors PEI in Cell 2. 

Scenario 11: UE is in RRC_CONNECTED state in cell 1. UE receives RRC Release message from cell 1 which includes suspend configuration. Upon receiving this RRC Release message, UE enters RRC_INACTIVE in cell 1. In RRC_ INACTIVE UE reselects to cell 2. SDT procedure is initiated in RRC_INACTIVE. SDT procedure is unsuccessfully completed (e.g. SDT timer expires, or max RLC retransmissions have occurred or max RA preamble transmissions have occurred, integrity check failure occurs or cell reselection occurs during SDT procedure), so UE enters RRC_IDLE. Cell 2 broadcasts PEI configuration and parameter lastUsedCellOnly. lastUsedCellOnly is configured and UE is in cell in which it entered RRC_ IDLE, so UE monitors PEI in Cell 2. 

The issue is that in scenario 9, the last serving cell with which the UE performed data communication is cell 2 and cell 2 has UE’s context but UE cannot monitor PEI in this cell 2 as per the current procedure as UE has not entered the current RRC state in this cell. UE should monitor PEI in this scenario.
Another issue is that in scenario 11, UE monitors PEI as per current procedure. However, since SDT procedure was unsuccessful, network does not really know that cell 2 is the last cell of UE. From network point of view last cell is still cell 1.
In order to resolve this issue, the proposal is to modify the procedure as follows:

· If PEI configuration is provided in system information, the UE in RRC_IDLE or RRC_INACTIVE state supporting PEI can monitor PEI using PEI parameters in system information according to the procedure described below:
· If lastUsedCellOnly is configured in system information of a cell:
· The UE monitors PEI in this cell if the UE most recently received (or last received) RRCRelease message entered RRC_IDLE or RRC_INACTIVE states in this cell. 
· If lastUsedCellOnly is not configured in system information of a cell
· The UE monitors PEI in the cell regardless of which cell the UE most recently entered RRC_IDLE or RRC_INACTIVE states. 
Proposal 1: If lastUsedCellOnly is configured in system information of a cell: The UE monitors PEI in this cell if the UE most recently received RRCRelease message in this cell.
Proposal 2: Adopt the TP in [2].
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: If lastUsedCellOnly is configured in system information of a cell: The UE monitors PEI in this cell if the UE most recently received RRCRelease message in this cell.
Proposal 2: Adopt the TP in [2].
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