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Introduction
Discussion about DTX/DRX - gNB and UE behaviours has been carried on [POST121][311][NES] [1]. The proposals for agreement at the time to write this TDoc are captured below.

	Proposal 1: As baseline, UE drops monitoring SPS occasions during Cell DTX non-active period. gNB is assumed to be not transmitting PDSCH on such SPS occasions during the Cell DTX non-active period. (21/25)
FFS: whether it is possible to configure an exception to this (e.g. per SPS or cell DTX configuration) such that the UE monitors SPS occasions during Cell DTX non-active period to support low latency traffic. (14/25)
Proposal 2: As baseline,UE does not transmit on CG occasions overlapping with Cell DRX non-active periods. (21/25) FFS: whether it is possible to configure an exception to this (e.g. per CG or Cell DRX configuration) such that the UE can transmit on CG occasions overlapping with Cell DRX non-active periods to support low latency traffic. (13/25)
Proposal 3: 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 (18/25). FFS: whether it is possible to configure the UE per SR configuration with whether SR can be transmitted during Cell DRX non-active period to support low latency traffic. (11/25)
Proposal 4: 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. (22/25)
Proposal 5a: 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. (21/25)
Proposal 5b: 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 (22/25)
Proposal 6a: RAN2 to discuss the following options for UE behaviour for PDCCH monitoring for dynamic retransmissions during cell DTX non-active period:
1. [bookmark: _Hlk131605595]UE doesn’t monitor PDCCH for dynamic grants/assignments for dynamic retransmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time. (14/24)
1. UE monitor PDCCH for dynamic grants/assignments for retransmissions during the UE’s C-DRX Active time per legacy behaviour, even during the Cell DTX non-active period. (7/24)
1. Option 1 for retransmission of dynamically scheduled TBs, FFS for retransmission of CG or SPS (2/24)
Proposal 6b: RAN2 to discuss the following options for the understanding for the gNB scheduling behaviour for dynamic retransmissions during Cell DTX non-active period:
1. gNB does not schedule UE-specific dynamic grants/assignments for retransmissions during cell DTX non-active periods, even if the UE is in C-DRX Active Time (14/24)
1. gNB can schedule UE-specific dynamic grants/assignments for retransmissions during cell DTX non-active periods, but not outside of the UE’s C-DRX Active time. (7/24)
1. Option 1 for retransmission of dynamic scheduling, FFS for retransmission of CG or SPS (2/23)
The following proposals are made such that they would be treated only if needed, depending on the outcome selected in Proposals 5 and 6: 
Proposal 7: UE can transmit on PUSCH dynamic grants during Cell DRX non-active periods if scheduling was received by the UE. (12/23)
Proposal 8: UE can receive dynamic PDSCH assignments during Cell DTX non-active periods if scheduling was received by the UE. (11/23)
Proposal 9: It is up to gNB implementation how to avoid the scheduling dynamic assignments with PUSCH/PDSCH occasions occurring during Cell DRX/DTX non-active periods. gNB can postpone the transmission of scheduling PDCCH and PUSCH/PDSCH occasions to a later active period for example. (19/23)



In this TDoc, we would like to focus the discussion on proposals 5a, 5b, 7, 8 and 9.

Discussion
gNB scheduling behaviour for cell DTX/DRX transmissions
[1] Assuming proposal 5a - UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions during Cell DTX non-active period - and proposal 5b - gNB does not schedule UE-specific dynamic grants/assignments during cell DTX non-active period - are finally agreed by RAN2, we consider there are two different use cases to consider for dynamic PDSCH/PUSCH assignments during cell DTX active period:
· Option A, gNB schedules new DL/UL grants during its cell DTX active period to be received by UE inside cell DTX/DRX active period
· Option B, gNB schedules new DL/UL grants during its cell DTX active period to be received by UE outside cell DTX/DRX active period

To increase the network energy saving, the most reasonable option is option A where PDCCH for dynamic grants/assignments and PDSCH/PSUCH falls inside the cell DTX/DRX active period.

[bookmark: _Toc131675739]for NES, it is expected that PDCCH for dynamic grants/assignments and PDSCH/PSUCH falls inside the cell DTX/DRX active period. 

Some companies have expressed their concern that specific traffic types cannot be served during cell DTX/DRX if PDCCH for dynamic grants/assignments and PDSCH/PUSCH must fit into cell DTX active period. To address those concerns, Proposal 9 gives the gNB the flexibility to schedule PDSCH/PUSCH occasions occurring during Cell DRX/DTX non-active periods. Proposal 8 allows the UE to receive that specific DL traffic during cell DTX non-active period and proposal 7 allows UEs to transmit UL traffic during cell DRX non-active period.

Even the behaviour achieved by proposals 7, 8 and 9 may have some benefit, it may end with several problems that will be difficult to be detected by the network. A scheduling misalignment, as we have previously seen on live networks during UE C-DRX deployment, will have a severe impact in the network. KPIs will drop and UEs will increase their power consumption. For DL, UE may be listening for data that it is never scheduled. In UL, UE may transmit data when network is not listening as can be seen in Figure 1.

[image: ]
[bookmark: _Ref131604005]Figure 1 potential scenario when network schedules dynamic PUSCH to be transmitted during cell DRX non-active period

As baseline, it seems reasonable to take a safe approach while companies are not precluded to continue their analysis and provide further reasons to allow the UE to receive and transmit during cell DTX/DRX non-active periods.

In addition, UE C-DRX is an optional feature that cannot be implemented in the network. Those UEs will benefit by reducing their power consumption if only during cell DTX/DRX active period they can receive the data.

[bookmark: _Toc131675740]UEs without C-DRX will improve their power consumption if no UE-specific dynamic grants/assignments with PDSCH/PUSCH are scheduled during cell DTX/DRX non-active periods

For these reasons, we propose:

[bookmark: _Toc131675673]RAN2 to confirm in addition to proposal 9, and as baseline, gNB is not expected to schedule dynamic assignments with PUSCH/PDSCH occasions occurring during Cell DTX/DRX non-active periods. 

[bookmark: _Toc131675674]RAN2 to confirm, as baseline, UE will not transmit on PUSCH dynamic grants during Cell DRX non-active periods even if scheduling was received by the UE.

[bookmark: _Toc131675675]RAN2 to confirm, as baseline, UE does not monitor dynamic PDSCH assignments during Cell DTX non-active periods

gNB scheduling behaviour for cell DTX/DRX retransmissions
Retransmissions may have higher priority than initial transmissions to ensure data is delivered. Even this is a valid argument, the fact that retransmissions behave in a different way than transmission, proposal 5b [1], will have a negative impact on network energy saving. It is possible that a UE in poor radio conditions starts to trigger retransmission. In that scenario, the benefit of the cell DTX/DRX is gone. Companies may argue that gNB can be implemented in a way that this situation only happens when it is absolutely required but similar as the above reasoning, that might cause a negative impact in the network. 

With a sensitive gNB NES implementation, Figure 2, it is likelihood that the gNB avoids sending PDCCH for dynamic grants/assignments for dynamic retransmissions during Cell DTX non-active period. Even RAN2 creates a new specific signalling indicating this may happen, UE will never know if gNB will schedule the PDCCH during cell DTX non-active period as nothing precludes the gNB to wait until next cell DTX active period. This uncertainty causes that UE needs to listen all the time which the consequence of an increase of the UE power consumption.

[image: ]
[bookmark: _Ref131672392]Figure 2 UE listening during DTX non-active period for UL retransmission grants

[bookmark: _Ref131669507][bookmark: _Toc131675741]UE is not capable to know if gNB will send PDCCH for dynamic grants/assignments for dynamic retransmissions during cell DTX non-active period or it will wait until next cell DTX active period.

Therefore, it seems clear that the fact that RAN2 allows sending PDCCH for dynamic grants/assignments for dynamic retransmissions during Cell DTX non-active period may have a negative impact on UE power consumption.

For those reasons, we would like that RAN2 confirms [1]:

[bookmark: _Toc131675676]RAN2 to confirm, UE doesn’t monitor PDCCH for dynamic grants/assignments for dynamic retransmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time

[bookmark: _Toc131675677]RAN2 to confirm, gNB does not schedule UE-specific dynamic grants/assignments for retransmissions during cell DTX non-active periods, even if the UE is in C-DRX Active Time
Conclusion
During the TDoc, we have made the following observations
Observation 1	for NES, it is expected that PDCCH for dynamic grants/assignments and PDSCH/PSUCH falls inside the cell DTX/DRX active period.
Observation 2	UEs without C-DRX will improve their power consumption if no UE-specific dynamic grants/assignments with PDSCH/PUSCH are scheduled during cell DTX/DRX non-active periods
Observation 3	UE is not capable to know if gNB will send PDCCH for dynamic grants/assignments for dynamic retransmissions during cell DTX non-active period or it will wait until next cell DTX active period.

We propose the following:
Proposal 1	RAN2 to confirm in addition to proposal 9, and as baseline, gNB is not expected to schedule dynamic assignments with PUSCH/PDSCH occasions occurring during Cell DTX/DRX non-active periods.
Proposal 2	RAN2 to confirm, as baseline, UE will not transmit on PUSCH dynamic grants during Cell DRX non-active periods even if scheduling was received by the UE.
Proposal 3	RAN2 to confirm, as baseline, UE does not monitor dynamic PDSCH assignments during Cell DTX non-active periods
Proposal 4	RAN2 to confirm, UE doesn’t monitor PDCCH for dynamic grants/assignments for dynamic retransmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time
Proposal 5	RAN2 to confirm, gNB does not schedule UE-specific dynamic grants/assignments for retransmissions during cell DTX non-active periods, even if the UE is in C-DRX Active Time
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