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1. Introduction

In RAN#83, new WID on UE power saving has been agreed. The new power saving techniques with power saving signal/channel is in the work scope of the WID:

1)
Specify power saving techniques with UE adaptation with focus in RRC_CONNECTED mode [RAN1, RAN4] 

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

b)
Specify the procedure of cross-slot scheduling power saving techniques  

i)
Note: The procedure is in addition to Rel-15 cross-slot scheduling procedure

2)
Evaluate the required switching and interruption times for UE dynamic adaptation to the maximum number of MIMO layers [RAN4]

a)
Note: Switching on/off the RF is part of the evaluation

In RAN2#105bis, RAN2 made the following agreement:

1.
RAN2 will study the RAN2 impact of DCI-based PDCCH skipping assuming that it can be configured with or without DRX.

This contribution will introduce the concept of DCI-based power saving adaptation, and how to handle it with C-DRX.
2.
Discussion
2.1
Concept of DCI-based Power Saving Adaptation
RAN1 has discussed the DCI-based power saving adaptation in RRC_Connected. The basic concept is to indicate the timing of coming PDCCH search space (SS) by using DCI. For instance, the DCI could indicate the scaled PDCCH SS periodicity or whether to skip the coming PDCCH occasion. It would be helpful to save the UE consumption power so that it can exclude to monitor unnecessary PDCCH SS. Actually, how to select a best option and to specify the DCI is up to RAN1, but not RAN2.
2.2
Linking the DCI-based Power Adaptation to C-DRX
One issue associated with RAN2 is whether to link the DCI-based power adaptation to C-DRX. When C-DRX is configured, Active Time is derived, wherein PDCCH has to be monitored. From the current MAC specification, Active Time is defined as follows:
-
drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or

-
a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4); or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in subclause 5.1.4).

As already explained above, the DCI-based power adaptation is to adjust PDCCH occasions by using DCI. For example, when the drx-onDurationTimer is running, the received DCI could indicate to skip PDCCH monitoring. Then possible UE behaviors are as follows:
· UE behavior 1: UE stops the drx-onDurationTimer, and leaves Active Time to skip the PDCCH occasions indicated by DCI.
· UE behavior 2: UE keeps running the drx-onDurationTimer, and skips the PDCCH occasions only indicated by DCI.
It is identified that the behavior 1 impacts on C-DRX operation, whereas the behavior 2 does not (while specifying an exceptional behavior within Active Time). In the example above, with the behavior 1, UE monitors PDCCHs allowed by the DCI-based power adaptation within the Active Time. The two bebaviors may be all feasible, but it is clear for RAN2 to make a more effort with the behavior 2 than the behavior 1. 
In order to minimize RAN2 impact, it is proposed that 
Proposal 1: The DCI-based power adaptation should be developed so that it is independent to C-DRX operation.
Proposal 2: RAN2 to send a LS to RAN1 to inform of RAN2 preferred option which is independent to C-DRX operation.
3. Conclusion
It is suggested that 
Proposal 1: The DCI-based power adaptation should be developed so that it is independent to C-DRX operation.

Proposal 2: RAN2 to send a LS to RAN1 to inform of RAN2 preferred option which is independent to C-DRX operation.
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