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1. Introduction
It is time to formally trigger the discussion on demodulation performance needed for power saving WI since RAN1 has finished the power saving related physical channel design. In previous meetings, some paper presented initial thinking on the performance requirements [1] [2]. This document will continue the discussion on demodulation performance for power saving.

2. Discussion
The following RAN1 design on power saving may have implications with RAN4 demodulation performance:
1) Power saving signal before DRX ON period to reduce PDCCH monitoring in RRC-connected mode. Group common format is defined for PDCCH, including wake up indicator and SCells dormancy indicator.
2) Optimization on cross slot scheduling during active time. 1 bit was introduced in PDCCH to indictor minimum value of K0 or K2.
3) MMO layer adaptation based on BWP switching.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]As seen from the RAN1 design, PDCCH-WUS in DRX OFF state will be used to indicate whether there is follow-up PDCCH in DRX-ON period.  A work process is shown in figure 1. If WUS indicates the UE to wake up to decode the normal PDCCH during DRX ON period but the UE fails to correctly decode WUS, it will miss the normal PDCCH decoding in DRX ON period. So there is a need to specify WUS monitoring performance to ensure normal PDCCH performance is not impacted.
Proposal 1: The demodulation performance for UE monitoring PDCCH-WUS signal need to be guaranteed.
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Figure 1: PDCCH_WUS work process
[bookmark: _GoBack]It is noted that no feedback is defined for UE decoding the warm up signal. So there is no point to design a specific demodulation performance for PDCCH-WUS since it is not possible to do the test. Other method need to be considered for verification of PDCCH wake-up signal performance. We propose to check whether the RLM and PDCCH performance in DRX ON is well maintained for power saving UE. For example, a joint PDCCH-WUS in DRX OFF and PDCCH in DRX ON test case can be considered as following,,
The PDCCH-WUS signal is configured in DRX OFF and the UE is scheduled to receive the follow-up PDCCH in DRX ON period. The PDCCH performance in DRX ON period shall not be degraded due to miss detection of PDCCH-WUS.
Proposal 2: A joint PDCCH-WUS in DRX OFF and PDCCH in DRX ON test case can be considered and the PDCCH performance in DRX ON shall not be degraded. 

Regarding the additional 1 bit for support of cross-slot scheduling, the increase in PDCCH payload is quite limited, there is no need to specify new PDCCH performance based on such addition. 

Regarding MIMO layer adaption, it was proposed in [2] that RAN4 shall consider whether UE still needs to meet 4Rx demod requirement on those 4Rx-mandated bands when network configures max_MIMO_layer_num=2 for UE power saving. We think Maximum MIMO layer adaption is controlled by the network when the condition is satisfied. The UE don’t have to keep 4Rx always on. So the UE don’t have to meet 4Rx demodulation requirement when network configures max_MIMO_layer_num=2 for UE operating on those 4Rx-mandated bands. We support the proposed option 1 in [2]

Proposal 3: Add applicability for demod requirement to state that 4Rx demod requirement is not applicable for UE with max_MIMO_layer_num =2.

3. Conclusion
This paper discussed demodulation requirements for power saving and have the following proposals,
Proposal 1: The demodulation performance for UE monitoring PDCCH-WUS signal need to be guaranteed.
Proposal 2: A joint PDCCH-WUS in DRX OFF and PDCCH in DRX ON test case can be considered and the PDCCH performance in DRX ON shall not be degraded. 
Proposal 3: Add applicability for demod requirement to state that 4Rx demod requirement is not applicable for UE with max_MIMO_layer_num =2.
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