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1 Introduction
RAN#93-e confirmed the WI for power saving enhancement [1]. In this contribution, we provide our views on UE demodulation requirements for power saving enhancement.
2 Discussion
In Rel-17 power saving enhancement, there are several techniques introduced in RAN1, which covers connected-mode and idle/inactive-mode UE.
2.1 Enhancements on power saving techniques for connected-mode UE
For connected-mode UE, power saving enhancement is achieved by PDCCH monitoring reduction, which includes PDCCH skipping and (search space set group) SSSG switching. The UE will follow the information in DCI to perform the corresponding PDCCH monitoring reduction for saving power. If UE misses the DCI for PDCCH monitoring reduction, it cannot save power consumption for PDCCH monitoring. However, there is no demodulation performance impact to UE. Hence, we propose not to define test cases for PDCCH monitoring reduction in connected-mode.

Observation 1: When miss detection of DCI for PDCCH monitoring reduction happens, no demodulation performance impact to UE but cause more power consumption.

Proposal 1: Do not define demodulation requirements for PDCCH monitoring reduction in connected-mode.
2.2 Enhancements on power saving techniques for idle/inactive-mode UE
As illustrated in Figure 1, for the idle/inactive-mode in Rel-16, UE must wake up periodically for paging PDCCH monitoring during paging occasions (PO). If the PDCCH is decoded successfully, UE receives the PDSCH to check whether it is paged or not. When the UE is not paged, it causes a lot of power consumption for the unnecessary reception of paging DCI and the SSB processing for synchronization. Hence, to further reduce UE power consumption in Rel-17, paging early indication (PEI) before a paging occasion is used to indicate UE whether to monitor PDCCH scrambled with P-RNTI during the PO. In RAN1 [2], it was agreed to introduce PDCCH-based PEI, i.e., DCI format 2_7, for power saving in idle/inactive-mode. 
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Figure 1. PEI for power saving enhancement in idle/inactive-mode
PDCCH-based PEI is used to inform UE whether to monitor the paging DCI or not in the subsequent PO. If the PEI indicates “no paging message”, UE can skip some unnecessary operations including PDCCH/PDSCH reception and SSB processing.

To sum up, the behaviour of UE for power saving enhancement can be described as follows:
· UE detects PEI: monitor the PO depends on the indication
· UE does not detect PEI: UE is not required to monitor a PO

When miss detection of PSCCH-based PEI happens, UE will miss the paging DCI in PO. gNB needs to do re-paging in the next DRX cycle which causes extra delay. 

Observation 2: When miss detection of PSCCH-based PEI happens, UE will miss the paging DCI in PO. gNB needs to do re-paging in the next DRX cycle which causes extra delay.

From the discussion in RAN1, the physical signal design of PEI is based on PDCCH. The DCI format 2_7 is utilized for power saving enhancement. In essential, there is no newly introduced physical signal/channel for power saving enhancement. In [2], to avoid missing paging DCI, RAN1 agreed that the DCI payload size for PEI should be no larger than payload size of paging DCI. Like the case of WUS in Rel-16, the DCI payload size and AL for PDCCH-based PEI should be chosen properly to not impact the detection performance PDCCH for paging DCI. 

	Agreements in RAN1#107-e
· Support configurable DCI payload size which should be no larger than payload size of paging DCI
· Unused bits, when applicable, are regarded as reserved bits
· Note: A smaller payload size is beneficial for PEI detection performance



Observation 3: For power saving enhancement, there are no newly designed physical signals/sequences. The physical signal design of PEI is based on PDCCH.

Observation 4: The DCI payload size and AL for PDCCH-based PEI should be chosen properly to not impact the detection performance PDCCH for paging DCI.

The usage of PEI is quite similar to WUS. However, PEI is introduced in idle/in-active mode, which is different from WUS in connected mode. For the performance requirement of PEI, we think it is difficult to test the performance of PEI as there are no ACK/NACK for the paging signal. Also, considering the minimum DRX cycle for idle mode is 320ms, it will take quite a long time for the test, which is unacceptably considering the test cost. Hence, we propose not to define modulation requirements for PEI.

[bookmark: _Hlk95324091]Observation 5: Considering the minimum DRX cycle for idle mode is 320ms, it will take quite a long time for the test, which is unacceptably considering the test cost.

Observation 6: PEI is introduced in idle/in-active mode and there is no ACK/NACK for paging signal.

Proposal 2: For the performance requirement of PEI, we think it cannot be tested as there are no ACK/NACK for the paging signal.
Based on the discussion above for connected-mode and idle/inactive-mode UE, we propose not to define demodulation requirements for UE power saving enhancement.
Proposal 3: Do not define any demodulation requirements for UE power saving enhancement.
3 Conclusion
In this contribution, we provide our views for the requirements for power saving enhancement. The observations and proposal are summarized as below:
Observation 1: When miss detection of DCI for PDCCH monitoring reduction happens, no demodulation performance impact to UE but cause more power consumption.
Proposal 1: Do not define demodulation requirements for PDCCH monitoring reduction in connected-mode.
Observation 2: When miss detection of PSCCH-based PEI happens, UE will miss the paging DCI in PO. gNB needs to do re-paging in the next DRX cycle which causes extra delay.
Observation 3: For power saving enhancement, there are no newly designed physical signals/sequences. The physical signal design of PEI is based on PDCCH.
Observation 4: The DCI payload size and AL for PDCCH-based PEI should be chosen properly to not impact the detection performance PDCCH for paging DCI.
Observation 5: Considering the minimum DRX cycle for idle mode is 320ms, it will take quite a long time for the test, which is unacceptably considering the test cost.
Observation 6: PEI is introduced in idle/in-active mode and there is no ACK/NACK for paging signal.
Proposal 2: For the performance requirement of PEI, we think it cannot be tested as there are no ACK/NACK for the paging signal.
Proposal 3: Do not define any demodulation requirements for UE power saving enhancement.
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