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Introduction
In TSG RAN#83, a new WI “UE Power Saving in NR” was approved in [1] and RAN1 centric work starts in RAN1#96bis. As an objective, PDCCH based power saving signal/channel is to be specified reusing PDCCH:

a) Specify the power saving techniques with power saving signal/channel 
i) Specify the PDCCH-based power saving signal/channel triggering UE adaptation in RRC_CONNECTED
ii) Note: this objective shall not duplicate DRX operation and impact to DRX is studied at RAN2
iii) Note: Any change of PDCCH channel coding and payload interleaver is not in the scope

In this contribution, we discuss our view on the PDCCH based power saving signal.
Discussion
The PDCCH-based signal/channel may fully reuses PDCCH physical layers including resources, multiplexing, UE identification etc. as well as channel coding, payload interleaver. Full reuse of PDCCH physical layer would significantly reduce standardization efforts as well as implementation effort.
Proposal 1:
Consider full reuse of physical layer of PDCCH for PDCCH-based power saving signal/channel, including resources, multiplexing, UE identification etc. as well as coding chain, interleaver

As the signal/channel is only used in RRC_CONNECTED, C-RNTI for the target UE can be used for UE identification.
Proposal 2:
CRC mask with C-RNTI can be used for UE identification

One reason why PDCCH-based signal/channel was agreed was its flexibility in our standing. Larger payload size gives more flexibility. However, if large size of payload would be required, reuse of PDCCH as it is and new DCI format would be a straightforward way. Small and fixed payload size will be beneficial to enable simpler UE implementation. If UE may know the payload beforehand or candidates are very limited, simpler receiver implementation could be possible.
As reuse of coding of PDCCH is decided [1], minimum payload size of the PDCCH-based power saving signal/channel will be 12 bits. For a DCI of information bits less than 12 bits, zeros shall be appended until payload size is equal to 12 bits according to 7.3.1 of [2]: “If the number of information bits in a DCI format is less than 12 bits, zeros shall be appended to the DCI format until the payload size equals 12.”
The minimum payload size of 12 bits will be more than enough for PDCCH-based power saving signal/channel.
Proposal 3:
Payload size of the PDCCH-based power saving signal/channel is fixed to 12 (zero padding inclusive, if any)

As there are up to 12 bits available for signaling, up to 12 commands/states/etc. can be conveyed with one-hot bitmap signaling where each bit corresponds to a command such as wake-up. If less than 12 commands are supported (or information bits are less than 12), remaining bits are padded with zeros. Alternatively, if number of commands is such as 6 or 4 bits, repetition coding for example can be used instead of zero padding.
Binary signaling can be also considered where each code point corresponds to a command/states/etc. For example, with 3 information bits, 8 commands are supported. The remaining 9 bits is padded with zeros. Repetition coding may be also available instead of zero padding.
It would be also possible to specify a mapping table only. A bit map pattern of 12 bits corresponds to a command/state/etc. Number of entries could be fixed to e.g. 8 and unused entries can be reserved for future use.

Conclusion
In this contribution, we discuss about PDCCH-based signal/channel used for wake-up signal. And we made the following proposal:
Proposal 1:
Consider full reuse of physical layer of PDCCH for PDCCH-based power saving signal/channel, including resources, multiplexing, UE identification etc. as well as coding chain, interleaver
Proposal 2:
CRC mask with C-RNTI can be used for UE identification
Proposal 3:
Payload size of the PDCCH-based power saving signal/channel is fixed to 12 (zero padding inclusive, if any)
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