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1 Introduction

This contribution addresses RAN2 foreseen impacts of the DCI-based mechanism to skip the PDCCH monitoring (referred in this document as go to sleep, GTS, for simplicity) aiming to clarify some points of that might be unclear or controversial based on inputs provided on the email discussion [105bis#27]. The benefit of this new GTS were evaluated by RAN1 and if new assumptions and/or scenarios needs to be considered, this should be up to RAN1. 
2 Discussion

The key principles are that this GTS could be sent by the network to the UE at any time that UE is monitoring PDCCH based on legacy behavior regardless whether C-DRX is or not used and should also not restrict/impact legacy UL activity/operations triggered by the UE.
Proposal 1. The new "DCI-based mechanism to skip the PDCCH monitoring" could be sent by the network at any time that UE is monitoring PDCCH (with and without C-DRX) and should not restrict/impact legacy UL activity/operations triggered by the UE. 

Assuming that UE skips the monitoring of PDCCH due to the reception of the GTS, and during that time any of the following events happens, the expected UE behaviour is discussed taken into consideration the options and inputs provided on the email discussion [105bis#27].
a) drx-onDurationTimer ( the drx-onDurationTimer behaves as legacy (i.e. the timer is not stopped or suspended) but the UE stops monitoring/decoding of PDCCH during the indicated time by the GTS.
b) drx-InactivityTimer ( similar behaviour to (a) drx-onDurationTimer is expected.
c) drx-RetransmissionTimerUL ( similar behaviour to (a) drx-onDurationTimer is expected.
d) drx-RetransmissionTimerDL ( similar behaviour to (a) drx-onDurationTimer is expected.
e) ra-ContentionResolutionTimer ( as explained in proposal 1 the GTS should not impact legacy UL activity/operations. Therefore the UE keeps monitoring PDCCH when ra-ContentionResolutionTimer is running and collides with any of the duration indicated by the GTS.
f) Scheduling Request is sent on PUCCH and is pending ( similar behaviour to (e) ra-ContentionResolutionTimer is expected.
g) a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a RAR for the RA Preamble not selected by the MAC entity among the contention-based RA Preamble ( similar behaviour to (e) ra-ContentionResolutionTimer is expected.
TS 38.300 and 38.321 need to be updated accordingly to capture the change of behaviour previously described.
Proposal 2. Upon reception of the new "DCI-based mechanism to skip the PDCCH monitoring" (i.e. GTS), the UE behaves as follow:

Proposal 2.1. UE stops monitoring of PDCCH during the indicated time by GTS even while running drx-onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimerUL or drx-RetransmissionTimerDL.

Proposal 2.2. UE keeps legacy behaviour (regardless of the GTS indication) for other cases of active time (i.e. UE continues monitoring PDCCH), e.g. for ra-ContentionResolutionTimer or when an SR is sent/pending or when a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a RAR for the RA Preamble not selected by the MAC entity among the contention-based RA Preamble. 

In our understanding, RAN1 companies assumed that other activities, such as RRM measurements, will follow legacy behavior. However other RRM optimizations being discuss within this SI/WI may also be applicable when using WUS e.g. relaxation of RRM measurement.

Observation 1. RRM measurements enhancements discussed in this SI/WI could be applied in conjunction with this new DCI-based GTS but its discussion is handled separately as it was done by RAN1.

For CA/DC operation, RAN1 is still discussing how the GTS works and the following options are considered: 

Option 1. GTS affects all cells in the MAC entity. 

Option 2. GTS is cell specific (i.e. affects differently to each cell).

Option (1) keeps Rel-15 NR C-DRX modelling (where active time is common for all serving cells) which would introduce lower specification impact. However this option may imply an increase of UE's power consumption e.g. when network is aware that no activity is expected for a given time in a specific carrier. Option (2) breaks Rel-15 NR C-DRX modelling aiming to provide a more power saving efficient feature to the UE. Note that these two options could also be used in conjunction as there might be cases when network will not do any scheduling in any of the cells and option (1) would be sufficient and other ones where option (2) is more efficient, as previously explained. However we should avoid duplicating discussions between RAN1 and RAN2, therefore we suggest waiting for RAN1 progress/outcome on this regard.
Observation 2. For CA/DC operation, RAN1 is still discussing whether to enable option (1) GTS signal affects all cells in the MAC entity and/or option (2) GTS is cell specific.

Proposal 3. RAN2 waits for RAN1 progress/outcome on GTS operation in relation to CA/DC operation.

3 Conclusion

The observations captured are the following:
Observation 1.
RRM measurements enhancements discussed in this SI/WI could be applied in conjunction with this new DCI-based GTS but its discussion is handled separately as it was done by RAN1.
Observation 2.
For CA/DC operation, RAN1 is still discussing whether to enable option (1) GTS signal affects all cells in the MAC entity and/or option (2) GTS is cell specific.

The proposals captured are the following:
Proposal 1.
The new "DCI-based mechanism to skip the PDCCH monitoring" could be sent by the network at any time that UE is monitoring PDCCH (with and without C-DRX) and should not restrict/impact legacy UL activity/operations triggered by the UE.
Proposal 2.
Upon reception of the new "DCI-based mechanism to skip the PDCCH monitoring" (i.e. GTS), the UE behaves as follow:
Proposal 2.1.
UE stops monitoring of PDCCH during the indicated time by GTS even while running drx-onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimerUL or drx-RetransmissionTimerDL.
Proposal 2.2.
UE keeps legacy behaviour (regardless of the GTS indication) for other cases of active time (i.e. UE continues monitoring PDCCH), e.g. for ra-ContentionResolutionTimer or when an SR is sent/pending or when a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a RAR for the RA Preamble not selected by the MAC entity among the contention-based RA Preamble.
Proposal 3.
RAN2 waits for RAN1 progress/outcome on GTS operation in relation to CA/DC operation.


4 Annex A

Figure 1 represents exemplary cases showing the C-DRX impact when a GTS is received by a given UE:

·  REF _Ref4438964 \h 
 \* MERGEFORMAT Scenario (A): legacy C-DRX when no data activity is triggered to/by the UE.

· Scenario (B): GTS where UE can stop monitoring PDCCH during certain time while keeping inactivity timer still running.

· Scenario (C): GTS where UE can stop monitoring PDCCH during certain time while keeping ON duration timer still running.

· Scenario (D): the UE entering into the DRX sleep period while skipping the PDCCH monitoring due to a previous GTS indication; the UE would enter into the DRX sleep period as per legacy C-DRX behaviour. 
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Figure 1. High level overview on GTS operation for RRC_CONNECTED UEs
