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1   Introduction
The last RAN2 discussed the behaviours for Cell DTX/DRX function at RAN2 meeting and achieved the following agreements [1].
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A periodic cell DTX/DRX configuration is explicitly signalled to the UEs.

A periodic cell DTX/DRX pattern is configured by UE specific RRC signalling.

The Cell DTX/DRX configuration contains at least: periodicity, start slot/offset, on duration.

As a baseline Cell DTX/DRX is activated/deactivated implicitly by RRC signalling, i.e. activated
immediately once configured by RRC and deactivated once the RRC configuration is released.
From RAN2 point of view, majority companies see a benefit with L1 signalling for Cell DTX/DRX
activation/deactivation, send a LS to RAN1 (email 308) with our preference and ask about
feasibility and design details. Ask about feasibility and reliability of using L1 signaling. Clarify
that the question is about activation/deactivation copy the agreement from last meeting that we
are focusing on single configuration. Extract a few key benefits of dynamic signaling from email
discussion and online discussions

As baseline, UE doesn’t monitor SPS occasions during Cell DTX non-active period. As baseline,
dgNB is assumed to be not transmitting PDSCH to that UE on such SPS occasions during the Cell
DTX non-active period

As baseline, UE does not transmit on CG occasions during Cell DRX non-active periods

As baseline, UE does not transmit SR occasions overlapping with Cell DRX non-active periods,
e.g. SR transmissions are dropped during the non-active period

FFS: whether we will allow to configure the UE per SR configuration with whether SR can be
transmitted during Cell DRX non-active period to to support high priority traffic

9.

10.

(for the SRs that will be dropped) If SR is not to be transmitted on an PUCCH occasion during
Cell DRX non-active time, the UE keep the SR pending, i.e., the UE delays the SR transmission
till the Cell DRX active period without triggering RACH. For the FFS case there may be some
exceptions.

The understanding for the gNB scheduling behaviour for new transmissions during Cell DTX
non-active period is that the gNB does not schedule UE-specific dynamic grants/assignments,
even if the UE is in C-DRX Active Time. UE doesn’t monitor PDCCH for dynamic
grants/assignments for new transmissions during Cell DTX non-active period, even if the UE is in
C-DRX Active time. FFS how to deal with any exceptions (e.g. SR if agreed and RACH).

FFS how to deal with retransmissions





According to the above agreements, how to handle SR transmission of the UE in the Cell DRX non-active period and retransmissions in the Cell DTX non-active period was left as an FFS.
2   Discussion

In the last RAN2 meeting, it was agreed that UE does not transmit SR occasions overlapping with Cell DRX non-active periods as baseline. If SR is not transmitted on SR occasions overlapping with Cell DRX non-active time, it should be reviewed in terms of the impact of the dropped SR and the urgency of the triggered SR. Depending on the value of Cell DTX/DRX period configured for the NES function, the number or effect of dropped SRs may be different. If the Cell DTX/DRX period is short, the SR drop effect may be small. However, if the Cell DTX/DRX period is long enough, the quality of service may be deteriorated due to the dropped SR according to the property of the service being provided.
In addition, since each SR of SR occasions can be mapped to a logical channel, the gNB can identify the logical channel only from the received each SR. However, the gNB may not be able to distinguish the priority or urgency of the SR received from the UE without additional specification definition. Meanwhile, RAN2 decided to allow RACH of NES-capable UEs during the cell DRX inactive period in the RAN2 #121 meeting [2]. Therefore, if the dropped SR affects the quality of service or is urgent, the UE may request uplink radio resource allocation by performing the RACH procedure instead of transmitting the SR in the Cell DTX/DRX non-active period. However, additional specification definition may be required for the conditions in which the UE can transmit RACH instead of SR.
Therefore, in order to achieve proper NES performance, it is better not to allow exceptional SR transmission in the Cell DRX non-active period according to the decision of the last meeting. When urgent uplink transmission is required during the Cell DRX non-active period, it is necessary to discuss a scheme of performing a RACH procedure instead of SR transmission.
Proposal 1: Keep the agreement at the last meeting that no SR is transmitted during Cell DRX non-active period.
Proposal 2: Discuss whether RACH procedure is allowed when urgent uplink transmission is required during Cell DRX non-active period.
Even if the periodic cell DTX/DRX pattern is configured with UE specific RRC signalling according to the agreements of the last RAN2 meeting, the cell DTX/DRX function should be commonly applied to all UEs in the cell according to cell-specific parameters. While the UE C-DRX function should have to operate according to UE-specific configurations. Therefore, activation/deactivation of the Cell DTX/DRX function should be commonly applied on a cell basis. However, it is necessary to discuss exceptional cases such as how to deal with any exceptions (e.g. SR if agreed and RACH), how to deal with retransmissions, which were FFS issues in the last meeting.
In particular, it is necessary to discuss whether to consider the extension of Cell DTX/DRX in the case of retransmission. For example, if the UE's DRX retransmission timer is running, exceptional scheduling for that UE may be permitted during non-active time of Cell DTX/DRX. However, it is not essential to define a new timer for exceptional scheduling for a specific UE in non-active time of Cell DTX/DRX. It is necessary to discuss whether to allow exceptional scheduling for a specific UE based on the current DRX retransmission timer in Cell DTX/DRX non-active time. Since the UE C-DRX is a UE-specific configuration, it can inevitably occur that the DRX retransmission timer of the UE may be running during the non-active time of Cell DTX/DRX. For example, after initial transmission/retransmission in active time of Cell DTX/DRX, if HARQ feedback is not received or HARQ NACK feedback is received during active time of Cell DTX/DRX, the UE behaviours are not clear. It is necessary for RAN2 to discuss whether to stop the corresponding HARQ procedure during the non-active time of Cell DTX/DRX or to allow the HARQ process for a specific UE despite the non-active time of Cell DTX/DRX. 

One of the available options is that the transmission is treated as a failure if the success of a transmission is not verified during the Cell DTX/DRX active time and the DRX retransmit timer is running. That is, the active time of Cell DTX/DRX is not extended, and it does not allow exceptional scheduling in non-active time of Cell DTX/DRX. 
Another option is to allow scheduling for the specific UE (i.e. DRX retransmission timer is running) in non-active time of Cell DTX/DRX until the corresponding transmission is completed. However, the exceptional scheduling should be performed based on the current DRX retransmission timer, not the new timer for Cell DTX/DRX function. Also, the exceptional scheduling in non-active time of Cell DTX/DRX should be support optionally by network configuration.
Proposal 3: Extension of active time of Cell DTX/DRX should be excluded.

Proposal 4: Exceptional scheduling during non-active time of Cell DTX/DRX should be allowed to a specific UE when the current DRX retransmission timer is running.
3   Conclusion
This document describes how to handle SR transmission and retransmissions in the Cell DTX/DRX non-active period, and suggests to adopt the following proposals.
Proposal 1: Keep the agreement at the last meeting that no SR is transmitted during Cell DRX non-active period.
Proposal 2: Discuss whether RACH procedure is allowed when urgent uplink transmission is required during Cell DRX non-active period.
Proposal 3: Extension of active time of Cell DTX/DRX should be excluded.
Proposal 4: Exceptional scheduling during non-active time of Cell DTX/DRX should be allowed to a specific UE when the current DRX retransmission timer is running.
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