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Introduction
This contribution discusses the remaining details in the design of the PDCCH-based power saving signal/channel outside Active Time.
 
[bookmark: _Ref16851749]Remaining issues on UE Power Saving 

 UE adaptation to Aggregation Level and number of Blind Decoding
 Multiple aggregation levels were designed for NR to allow gNB to schedule UEs in different coverage area in a given CORESET to accommodate for different channel qualities and reduce the CORESET resource overhead.  The UE-specific search space could adapt the AL for each UE based on the channel condition.   For UE-common search space, the setting of the aggregation level is based on coverage or channel quality of the group of UEs.    As DCI format 2_6 can support multiplexing of multiple UEs, CCE aggregation levels configured in common Search Space should be based on the worst case scenario, which UE has lowest  SINR within the group to meet the required  miss detection performance.  The channel quality for each UE is likely to be out-of-date for DCI format 2_6 when UEs in the group had been sleeping during long DRX OFF period. In particular, the periodicity of the PDDCH-based power saving signal/channel is much larger than that of PDCCH.  The need of all the aggregation levels in reducing the power saving signal/channel overhead is small. Even when “UE not wakeup” was configured by the higher layer in the case of failed  detection of  DCI format 2_6 outside Active Time, it should be used as last resort to ensure reliability of WUS.   It is  not a reason to relax the miss detection performance of power saving signal/channel. DCI format 2_6 should have higher reliability than PDCCH for data scheduling with target miss-detection rate at 10-3. Thus, the number of aggregation levels configured for the DCI format 2_6 should be minimized (e.g., 4, 8, 16) based on the deployment scenario and the operation point. 
In addition to AL level configuration, the number of candidates also needs to be properly configured to achieve tradeoff between scheduling flexibility and low power consumption of blind decoding. Considering two PDCCH candidates configured for DCI format 2_0, the following can be used for configuration of search space of DCI format 2_6
     dci-Format2-6 
SEQUENCE {
                                                                                     aggregationLevel4                       ENUMERATED {n1, n2}                         
                    aggregationLevel8                       ENUMERATED {n1, n2}                         
                    aggregationLevel16                      ENUMERATED {n1, n2}                         
                }
[bookmark: _Hlk53612069]Observation 1:  The number of aggregation levels for  DCI format 2_6 should be restricted to reduce the number of PDCCH blind decoding and the additional power saving gain.  

[bookmark: OLE_LINK9][bookmark: OLE_LINK10]DCI size alignment

In RAN1#100-e, RAN1#100b-e and RAN1#101-e, whether the DCI budget for DCI format 2_6 is counted separately or count differently within and outside Active Time were heavily discussed but no consensus is reached. Common understanding on DCI size budget is that DCI size alignment is performed over all search spaces configured at a BWP and across all slots rather than on a slot-by-slot basis or within or outside Active time.   When DCI size budget requirement cannot be satisfied within Active Time, DCI size alignment is needed for DCI format 2-6 outside Active Time.   In Rel-16, additional DCI formats 0_2 and 1_2 were introduced for URLLC.   The number of DCI sizes for UE to monitor would be at the margin of the DCI size budget of 4.  If DCI format 2_6 is configured as the additional DCI format to monitor, the probability of DCI size budget would be exceeded is very high.   DCI format 2_6 need to be padded to align with one of DCI formats, e.g., DCI format 0_0.   
Evaluation is performed on DCI format 2_6 with and without DCI size alignment, as shown in Figure 1. In the simulation, assuming nominal DCI size=12bits for DCI format 2_6, actual DCI size=39 bits caused by DCI size alignment, we can see that DCI size alignment will degrade miss detection performance of DCI format 2_6 more than 2dB in AWGN channel. 

[image: ]
Figure1: Performance of DCP with/without DCI size alignment 
Observation2: DCI size alignment will degrade miss detection performance of DCI format 2_6 more than 2dB in AWGN channel for 12bits DCI size. 

Conclusion 
In this contribution, remaining details on power saving signal/channel are discussed.  We have the following observations and proposals, 

Observation 1:  The number of aggregation levels for DCI format 2_6 should be restricted to reduce the number of PDCCH blind decoding and the additional power saving gain.  
Observation2: DCI size alignment will degrade miss detection performance of DCI format 2_6 more than 2dB in AWGN channel for 12bits DCI size. 
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