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1 Introduction

This contribution discusses RAN2 impacts foreseen due to RAN1 specification of a new wake up signal/channel. It is important to highlight the related RAN1 details captured in TR 38.840 [1] within sections "5.1.4 Adaptation to DRX operation", “5.1.5 Adaptation to achieve reducing PDCCH monitoring/decoding” and "7 Conclusion". Moreover corresponding WI phase [2] is agreed for:
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
RAN1's objective above confirms RAN2 assumption that "the WUS scheme is linked/associated to c-DRX.  RAN2 should study the impact to c-DRX" and explicitly states that "impact to DRX is studied at RAN2".
2 Discussion

TR 38.840 [1] captures results from companies on the power consumption saving when using a wake up signal/channel for RRC_CONNECTED. Diverse assumptions are done on how this wake up signal/channel may be defined, however RAN2 could do an initial evaluation focusing on the high level operation of this wake up signal/channel for RRC_CONNECTED UEs. For simplicity, we refer this wake up signal/channel as WUS.
 [image: image1.png]Pa— Pa—
“on DG
Iduration Corxcyce Iduration
« ”

I i
I i
<o =

‘w5 onta 20
! " exchange !
| B i
. i

i
'
ol - > P
G iaciity )

timer

WUS not detected

WUS detected





Figure 1. High level overview on WUS operation for RRC_CONNECTED UEs
In Figure 1, scenario (A) represents legacy C-DRX when no data activity is triggered to/by the UE, scenario (B) represents WUS when no data is sent to/from the UE (and UE does not have to wake up for any other reason), and scenario (C) represents WUS when data is sent to the UE. RAN1 details on the WUS are still to be concluded during the WI (e.g. whether WUS is defined as group-specific vs. UE-specific); for simplicity this diagram assumes that there might be a time when WUS is sent, potentially with a gap between the WUS and the start of the ON duration.
The transmission of the WUS is associated with the UE’s ON duration in each C-DRX cycle and behaves as follow:

· When UE detects the WUS before its configured ON duration, the UE monitors the PDCCH in that corresponding ON duration as per legacy specification, as shown in scenario (C) of Figure 1. 

· When WUS is not detected before its configured ON duration, UE can skip monitoring PDCCH in the corresponding ON duration, as shown in scenario (B) of Figure 1. In our understanding, RAN1 assumed that other activities, such as RRM measurements, will follow legacy behavior. However other RRM optimizations being discussed within this SI/WI may also be applicable when using WUS e.g. relaxation of RRM measurement.

C-DRX operation described in TS 38.300 and 38.321 will need to be updated to allow this behavior here described.
Observation 1. RRM measurements enhancements discussed in this SI/WI could be applied in conjunction with this new WUS but its discussion is handled separately as it was done by RAN1.

Proposal 1. RAN2 specification should capture that when UE is configured to use WUS:

Proposal 1.1. If UE detects the WUS before a given ON duration, UE wakes up to monitor PDCCH in that corresponding ON duration.
Proposal 1.2. If UE does not detect the WUS before a given ON duration, UE does not wake up to monitor PDCCH in that corresponding ON duration.
Proposal 1.3. FFS whether there is need to add any details or reference to RAN1 TS on the WUS location and the gap between the WUS and corresponding ON duration; details to be discussed after RAN1 progresses on WUS details. 

3 Conclusion

The observation captured is the following:
Observation 1.
RRM measurements enhancements discussed in this SI/WI could be applied in conjunction with this new WUS but its discussion is handled separately as it was done by RAN1.

The proposals captured are the following:
Proposal 1.
RAN2 specification should capture that when UE is configured to use WUS:
Proposal 1.1.
If UE detects the WUS before a given ON duration, UE wakes up to monitor PDCCH in that corresponding ON duration.
Proposal 1.2.
If UE does not detect the WUS before a given ON duration, UE does not wake up to monitor PDCCH in that corresponding ON duration.
Proposal 1.3.
FFS whether there is need to add any details or reference to RAN1 TS on the WUS location and the gap between the WUS and corresponding ON duration; details to be discussed after RAN1 progresses on WUS details.
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