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Introduction
This contribution discusses UE power saving aspects related to PDCCH monitoring continuing from [1], including reduction on PDCCH blind decoding hypotheses, dynamic BW switching with cross slot scheduling and activation/deactivation of control subband.

PDCCH monitoring considering UE power saving
Reduction on PDCCH blind decoding
To further reduce the complexity for PDCCH decoding and improve the timeline, companies consider fewer hypotheses of blind decoding for PDCCH.
In LTE, there are 44 blind decodes.
· UE specific: (6xAL1; 6xAL2; 2xAL4; 2xAL8) x (2 DCI lengths) = 32
· Common: (4xAL4; 2xAL8) x (2 DCI lengths) = 12
There could be multiple ways to reduce the number of hypotheses.
· Limit the DCI length options via quantized DCI length.
· This can be pursued once NR sub-features are settled and DCI contents are determined.
· Multi-part PDCCH can be also utilized to minimize DCI length options.
· Use nested search space for each subband (example shown in Figure 1)
· This can help reducing UE processing for multiple AL hypotheses.
· Reduce the number of options for each aggregation level compared to LTE.
Proposal 1: Consider fewer hypotheses for PDCCH blind decoding based on the presented ways.

[image: ]
Figure 1: Illustration of nested search space

Adaptive PDCCH monitoring BW
It was agreed to support cross slot scheduling in previous RAN1 meeting. With cross slot scheduling, dynamic BW switching can be also allowed for UE power saving between active/non-active traffic. It is proposed to allow dynamic BW switching together with cross slot scheduling.
Note that RF BW determines the sampling rate. ADC/BBF power consumption is significant. Thus, significant power saving can be achieved if (i) UE’s full BW >> monitored control subband BW, (ii) Percentage of no DL assignment is significant, but not bursty enough to switch to DRX mode.
Proposal 2: Introduce dynamic BW switching with cross slot scheduling.


Figure 2: Dynamic BW switching with cross slot scheduling

In [3], common control subband and UE-specific control subband were discussed. It is expected that UE monitors configured subband only including common control and UE-specific control. If UE is required to monitor both common control and UE-specific control subbands, UE RF BW is subject to the entire BW including both. Therefore, it may be helpful to minimize the monitoring BW when both are not necessary. One option could be to allow NW to configure UE-specific control subband (e.g., RRC configuration) but activate and deactivate the UE-specific control subband based on the need similar to LTE CA. Common control subband may be activated/deactivated as well.
UE in power saving mode may also negotiate not monitoring common search space and to monitor only the UE specific search space.
Proposal 3: Introduce activation/deactivation of control subband via L1 channel (e.g., MAC CE command).

Conclusions
This contribution has discussed UE power saving aspects related to PDCCH monitoring, including reduction on PDCCH blind decoding hypotheses, dynamic BW switching with cross slot scheduling and activation/deactivation of control subband. The following proposals have been made:
Proposal 1: Consider fewer hypotheses for PDCCH blind decoding based on the presented ways.
· Limit the DCI length options via quantized DCI length.
· This can be pursued once NR sub-features are settled and DCI contents are determined.
· Multi-part PDCCH can be also utilized to minimize DCI length options.
· Use nested search space for each subband
· Reduce the number of options for each aggregation level compared to LTE.
Proposal 2: Introduce dynamic BW switching with cross slot scheduling.
[bookmark: _GoBack]Proposal 3: Introduce activation/deactivation of control subband via L1 channel (e.g., MAC CE command).
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