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1   Introduction
For NES techniques in time domain, the higher layer procedures of Cell DTX/DRX were discussed at the last RAN2 meeting [1]. Based on the consensus of the last meeting, the following was clarified as remaining issues through the email discussion [POST119bis][303][NES] TP on NW DTX/DRX [2].
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Clarification of previous agreement:

Whether L1/L2 signalling can be used to configure the DTX/DRX pattern, or only be used to activate the
RRC-configured DTX/DRX pattern:

- Alt-1: Allow both periodic pattern (configured by RRC) and one-shot pattern (configured by L1/L2
signalling)

- Alt2: Allow periodic pattern, configured by RRC and activated by L1/L2 signalling
Configuration and signalling:

2-1: The detailed information to be configured, e.g. DTX/DRX pattern etc.

2-2: The signalling design, including but not limited to:

- Notification procedure and signalling of DTX/DRX pattern?

- How group signalling applies to the configuration or mode notification?

2-3: Multiple configurations

- Joint or separate configuration of DTX and DRX mode/operation

- Whether multiple DTX/DRX configurations/modes (based on the definition of multiple configurations
from above) are allowed to be configured via RRC signalling

- Whether the activation of NW DRX can be different with NW DTX
- The potential signalling impacts
2-4: Whether there are valid scenarios to keep CA in Cell DTX/DRX

'UE behavior:

3-1: Whether legacy UESs can access cells with DTX mode
3-2: For each of the 4 examples in the TR:
- From gNB side, which information needs to be transmitted and potential benefits for energy saving

- From UE side, the behaviour like which information needs to be received, monitoring etc., performance
impact compared with normal access

Alignment:

4-1: Whether/how to align UE DRX with network DTX, including UE transmission/reception hehavior
during DTX

4-2: Whether/how to align DRX alignment among multiple UEs




2   Discussion

At the last RAN1 #111 meeting, the adaptation of DTX/DRX for potential energy-saving technologies was described as follows [4]:
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e Technique #A-4: Adaptation of DTX/DRX

o With DTX/DRX, gNB has the opportunity to be inactive. During the inactive duration,
gNB does not need to transmit or receive some periodic signals/channels, such as common
channels/signals or UE specific signals/channels, and may have no transmission/reception
or only keep limited transmission/reception.

o Enhancement of UE C-DRX where DRX cycles or offsets configured for UEs in connected
mode or idle/inactive mode can be aligned, potentially provide longer inactivity periods at
the gNB and reduce gNB’s activities (e.g. SSB, CG PUSCH, RO, etc.) outside UE DRX
active time.

o gNB entering into inactive state for a period of time along with the possible indication of
network adaptation of DTX/DRX.

o Background:

= In case of DTX/DRX the BS can go to inactive state with different time
granularities. Currently C-DRX is configured per UE, and the DTX period for one
UE may be active time for the other UE, depending on scheduler. In this case, gNB
has to schedule different UEs on different time periods, and the time left for its
inactivity will be limited. The alignment of the DRX cycles or offsets for the UEs
can be done only via RRC re-configuration. Potential DTX/DTX enhancements to
increase inactive time for gNB can be studied.

= Since UE may monitor certain channels/signals from BS when outside DRX active
time, there may be corresponding restriction to BS activity time.

o Potential impact to other WGS

= RAN2/RAN3:
e gNB DTX/DRX patterns/parameters definition and potential gNB
DTX/DRX patterns exchange across neighbor gNBs.
= RAN4:




For adaptation of DTX/DRX, RAN1 considered the configuration of DRX cycle aligned with the DTX/DRX cycle configuration/pattern used at the gNB for network energy saving as a potential specification effect. RAN1 assumed the signalling of an offset value to align with or close to SS burst location. In addition, RAN1 assumed that the alignment of the DRX cycle or offset for the UE is performed only through RRC reconfiguration.
For configuration and signalling of Cell DTX/DRX, even if alignment of DRX configuration for multiple UEs is up to NW implementation, at least the DTX/DRX pattern/cycle and offset values for alignment should be included in RRC configuration message. L1/L2 signalling can be used to activate periodic DTX/DRX patterns/cycles configured by RRC.
Proposal 1: At least the DTX/DRX pattern/cycle and offset values for the alignment should be included in configuration information.

Proposal 2: Allow periodic pattern, configured by RRC and activated by L1/L2 signalling.
According to the results of the email discussion [POST119bis][303][NES], this study focuses on the UE behaviour when the cell activates a single DTX/DRX configuration. Whether to allow multiple DTX/DRX configurations/modes remains an open issue. Cell DTX/DRX may operate by combining DTX and DRX like the current UE DRX function, but a method of separately supporting the Cell DTX and the Cell DRX may also be considered. Cell DTX may determine whether to perform Cell DTX operation according to the load status of the NW node and the NW side information without receiving assistance information from the UE. One or more various services having different traffic characteristics may be provided in downlink and uplink between the gNB and the UE. In order to support downlink and uplink having different characteristics, it may be required the different Cell DTX and Cell DRX modes/patterns. 
In addition, Cell DRX may increase the access delay of the UE, but may improve the energy saving performance by reducing unnecessary blind decoding of the NW node. The serving cell should be allowed to periodically perform only DTX operation without DRX. Therefore, it should be allowed to configure separately between DTX and DRX. Multiple sets with separately configured DTX and DRX modes/patterns for one UE may be allowed, however, the UE should be activated only one mode/pattern of DTX/DRX at any given point in time.
Proposal 3: Multiple configurations with separated configuration between DTX and DRX should be allowed.

Since the legacy UE cannot recognize the new signalling information (or new indicator) introduced for Cell DTX/DRX, it is suitable to restrict access by barring the cell according to the current specification procedure. In order to allow the legacy UE to access the cell with DTX/DRX modes/patterns, a considerable specification effort is required, and the network energy saving effect due to the introduction of the Cell DTX/DRX cannot be expected.
Proposal 4: The legacy UEs are barred by the cells with DTX/DRX modes using the current procedure.

3   Conclusion
This document describes the configuration and signalling to support the Cell DTX/DRX, and suggests to adopt the following proposals.
Proposal 1: At least the DTX/DRX pattern/cycle and offset values for the alignment should be included in configuration information.

Proposal 2: Allow periodic pattern, configured by RRC and activated by L1/L2 signalling.

Proposal 3: Multiple configurations with separated configuration between DTX and DRX should be allowed.

Proposal 4: The legacy UEs are barred by the cells with DTX/DRX modes using the current procedure.
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