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[bookmark: _Hlk85390381][bookmark: _Hlk92533704]The following agreements were made in R2#121 meeting [1]:
	Agreements 
1.	There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs
2.	Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX (i.e., same behavior for cell DTX and cell DRX).  No further enhancements for CBRA and CFRA will be pursued.
3.	Pattern configuration for cell DRX/DTX is common for Rel-18 UEs in the cell.   FFS whether we have DTX UE specific inactivity timer .  FFS on configuration signalling and stage 3.  
4.	Confirm study item agreement that we can have separate DTX and DRX configuration.   We will focus on designing DTX/DRX for at least single configuration.  FFS whether multiple configuration of cell DTX or DRX will be supported.  


After R2#121 meeting, issues of gNB/UE behaviors during cell DTX/DRX non-active period, configuration, A/D signalling, alignment between cell DTX/DRX and UE DRX are discussed in post-meeting emails, and some proposals are made[2][3].
In this contribution, we will discuss some leftover issues based on the progress achieved in [1]~[3].

Discussion
Behaviour during cell DTX/cell DRX non-active periods
SPS/CG/SR/PDCCH for dynamic retransmissions
According to [2], Rapporteur proposes the following:
	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 6a: RAN2 to discuss the following options for UE behaviour for PDCCH monitoring for dynamic retransmissions during cell DTX non-active period:
1) 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)
2) 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)
3) Option 1 for retransmission of dynamically scheduled TBs, FFS for retransmission of CG or SPS (2/24)


In sum, RAN2 is likely to agree that UE drops monitoring/transmitting on SPS/CG/SR occasions during cell DTX/Cell DRX non-active periods, FFS whether this behavior is configurable. The FFS point is to explore the trade-off between UE performance and NES gain, which is similar to that of proposal 6a. 
Observation1 Whether to support configurable SPS/CG/SR and PDCCH monitoring for dynamic retransmissions during cell DTX/DRX non-active periods is an issue of trade-off between UE performance and NES gain.
From another perspective, the gNB cannot achieve further NES gain from making some SPS/CG/SR occasions configured to be able to use while others are not. The logic of dropping SPS/CG/SR occasions for NES gain during cell DTX/DRX non-active periods is that the gNB can shut down some BS components during such non-active periods. If SPS/CG/SR occasions related to the high-priority services are allowed during cell DTX/DRX non-active periods, the gNB may not achieve considerable NES gain from forbidding SPS/CG/SR occasions related to the low-priority services, with the fact that:
· The traffic related to the low-priority services needs to be transmitted anyway, just in a later duration;
· SPS/CG/SR occasions of the low-priority services are usually sparser than that of the high-priority services;
· SPS/CG/SR occasions of the low-priority services can be configured in the same duration as that of the high-priority services;
Observation2 The gNB may not achieve considerable NES gain from allowing configurable SPS/CG/SR occasions during cell DTX/DRX non-active periods.
Therefore, we suggest that RAN2 discuss the above issues with a consistent standpoint, i.e. either to support SPS/CG/SR transmission/reception and PDCCH monitoring for dynamic retransmissions during cell DTX/DRX non-active periods for minimizing cell DTX/DRX impact to UE performance, or to support none of them for maximizing NES gain. 
Proposal 1 RAN2 to take a consistent standpoint for evaluating SPS/CG/SR/PDCCH for dynamic retransmissions during cell DTX/DRX non-active periods, i.e. support all of them for minimizing cell DTX/DRX impact to UE performance, or support none of them for maximizing NES gain.
Proposal 2 If RAN2 agrees SPS/CG/SR occasions are not allowed for use during cell DTX/DRX non-active periods, RAN2 confirms that this principle applies to all SPS/CG/SR configurations.
PDCCH for Contention Resolution
In R2#121, the following agreement is made[1]:
	Agreements 
1.	There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs
2.	Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX (i.e., same behavior for cell DTX and cell DRX).  No further enhancements for CBRA and CFRA will be pursued.


According to [2], Rapporteur proposes the following:
	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)


The following process[4] is to state how UE determines the contention resolution is successful:
	1>	if notification of a reception of a PDCCH transmission of the SpCell is received from lower layers:
2>	if the C-RNTI MAC CE was included in Msg3:
3>	if the Random Access procedure was initiated for SpCell beam failure recovery or for beam failure recovery of both BFD-RS sets of SpCell (as specified in clause 5.17) and the PDCCH transmission is addressed to the C-RNTI; or
3>	if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI; or
3>	if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains a UL grant for a new transmission:
4>	consider this Contention Resolution successful;
4>	stop ra-ContentionResolutionTimer;
4>	discard the TEMPORARY_C-RNTI;
4>	consider this Random Access procedure successfully completed.


Taking all the elements above into consideration, if RAN2 agrees with proposal 5a in [2], then it means the UE can hardly succeed in Contention Resolution as PDCCH for new transmission is not allowed during cell DTX non-active period, which leads to unnecessary transmission/reception of Msg1~Msg3. Since RAN2 has agreed that no further enhancements for CBRA and CFRA will be pursued, considering that RACH for IDLE/INACTIVE UEs is not impacted anyway during cell DTX/DRX non-active periods, we suggest cell DTX/DRX should not impact RACH for CONNECTED UEs as well and revise proposal 5a in [2] as:
Proposal 3 UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions except for Contention Resolution during Cell DTX non-active period, even if the UE is in C-DRX active time.
Configuration of cell DTX/DRX
InactivityTimer
In [3], there is intensive discussion about whether to introduce inactivityTimer for cell DTX/DRX configuration. Proponents claim that inactivityTimer for cell DTX/DRX configuration enable the gNB to schedule the UE in time, while opponents think it is damaging for NES gain and the inactivityTimer should be a per UE mechanism which should not be applied for a cell common configuration.
From one perspective, as we stated in observation 1, this issue is also about trade-off between UE performance and NES gain. Therefore, we propose this should be analyzed along with SPS/CG/SR/PDCCH for retransmission. If NES gain can be damaged due to dynamic scheduling for only one UE who starts inactivityTimer, it can also be damaged by only one UE who is configured to be able to transmit/receive SPS/CG/SR related to high-priority services, and we do not see much difference between them.
Proposal 4 RAN2 to take a consistent standpoint for evaluating inactivityTimer for cell DTX/DRX along with SPS/CG/SR/PDCCH for retransmissions during cell DTX/DRX non-active period, i.e. whether we pursue minimizing impact to UE performance or maximizing NES gain.
One also questioned about how to use cell DTX/DRX inactivityTimer if we introduce it and its relation to UE DRX inactivityTimer. Except from the benefit of timely schedule, the serving cell can also uniformly shorten inactivity time among UEs using cell DTX/DRX inactivityTimer, e.g. cell DTX/DRX inactivityTimer is set to 2ms, while the original minimum UE DRX inactivityTimer among UEs is 5ms, UEs follow cell DTX/DRX inactivityTimer when cell DTX/DRX is activated. In this way, balance between UE performance and NES gain can be achieved in this circumstance.
Proposal 5 If cell DTX/DRX inactivityTimer is configured, UE follows the use of cell DTX/DRX inactivityTimer to monitor PDCCH, regardless whether UE DRX is configured or not.
[bookmark: _Hlk92538289]Single or multiple configurations
There was discussion about whether to support single or multiple cell DTX/DRX configurations during past meetings, and the following agreement is reached[1]:
	Agreements 
4.	Confirm study item agreement that we can have separate DTX and DRX configuration.   We will focus on designing DTX/DRX for at least single configuration.  FFS whether multiple configuration of cell DTX or DRX will be supported.


Some companies suggest multiple cell DTX/DRX configurations can enable the gNB to dynamically adjust cell DTX/DRX pattern. Since cell DTX/DRX is likely to be activated only when the traffic load in the serving cell is low, and the traffic types to be served in a cell varies slowly from time perspective, hence the need for dynamic cell DTX/DRX pattern switch is not clear. We propose that a single cell DTX/DRX pattern is configured per serving cell.
Proposal 6 A single cell DTX/DRX pattern is configured per serving cell.

Alignment between cell DTX/DRX and UE C-DRX
Definition of alignment
In [3], the Rapporteur proposes the following:
	Proposal 6: An aligned UE C-DRX configuration with Cell DTX means that the on-duration of C-DRX falls within Cell DTX on-duration. FFS extension of Cell DTX active time beyond Cell DTX on-duration. (15/25)
Proposal 7: The periodicity of UE C-DRX configurations in a cell should be the same or a multiple of the serving Cell’s DTX periodicity. 


For proposal 6, we think there is no need to make such a limit as proposal 6 to confine UE DRX on-duration within cell DTX on-duration, since UE DRX onDurationTimer is only part of UE DRX active time, and considering that RAN2 is likely to agree the proposal from [2]:
	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)


Therefore, as we commented in [3], we propose to revise proposal 6 in [3] as follows:
Proposal 7 An aligned UE C-DRX configuration with Cell DTX means that the on-duration of C-DRX is at least partially overlapped with Cell DTX on-duration.
For proposal 7, although we understand the intention of the Rapporteur, we think it is inflexible to make such configuration limitation as the current UE DRX cycles can be multiples of 10ms or 128ms, and we cannot expect all the UEs configured with UE DRX whose UE DRX periodicity should follow either only multiples of 10ms or only multiples of 128ms. Furthermore, we think there are several ways to address the unaligned UE DRX periodicity and cell DTX periodicity except from configuration method, which is part of the question how we align UE DRX with cell DTX and they should be further discussed by RAN2. Therefore, we think this proposal should be revised with an FFS as follows:
Proposal 8 For aligned UE DRX with cell DTX, the UE DRX periodicity should be the same or a multiple of the serving Cell’s DTX periodicity. FFS how to achieve this.
How to align UE DRX with cell DTX
In section 2.3.1, we mentioned that if the UE DRX periodicity is not a multiple of the serving Cell’s DTX periodicity, there can be ways to address the problem. Take the following options for example as a start:
· Option 1: The gNB reconfigures the UE with a UE DRX configuration whose periodicity is multiple of the serving Cell’s DTX periodicity;
In this option, the gNB rely on legacy method to address the problem. However, as most of the company has observed a need for introducing common signalling to activate/deactivate cell DTX/DRX, we assume this option can be optimized with the use of common signalling. Otherwise, the gNB has to reconfigure UE DRX for the UEs one by one.
· Option 2: The gNB pre-configures a UE DRX periodicity that is multiple of the serving Cell’s DTX periodicity along with the cell DTX configuration, and the UE uses this UE DRX periodicity when cell DTX is activated;
This option can make use of the cell DTX activation/deactivation signalling to address the problem, no matter how cell DTX is activated/deactivated by L1/L2 signalling or RRC signalling.
· Option 3: The gNB indicates a UE DRX periodicity that is multiple of the serving Cell’s DTX periodicity in L1/L2 signalling if cell DTX is activated with L1/L2 signalling;
This option may be subjective to whether we introduce L2 signalling and how RAN1 designs L1 signalling.
· Option 4: The UE adjusts its UE DRX periodicity to the closest cycle which is multiple of the serving Cell’s DTX periodicity;
[bookmark: _GoBack]This option needs no extra configuration or signalling. The gNB and the UE can be aligned with the periodicity once detailed rules are specified.
· Other options if any;
In general, we think each option has its pros and cons. Therefore, we propose RAN2 to discuss the options to address how UE DRX is aligned with cell DTX.
Proposal 9 RAN2 to discuss the following options to align UE DRX with cell DTX when UE DRX periodicity is not a multiple of cell DTX periodicity:
· [bookmark: _Hlk131714254]Option 1: The gNB reconfigures the UE with a UE DRX configuration whose periodicity is multiple of the serving Cell’s DTX periodicity;
· Option 2: The gNB pre-configures a UE DRX periodicity that is multiple of the serving Cell’s DTX periodicity along with the cell DTX configuration, and the UE uses this UE DRX periodicity when cell DTX is activated;
· Option 3: The gNB indicates a UE DRX periodicity that is multiple of the serving Cell’s DTX periodicity in L1/L2 signalling if cell DTX is activated with L1/L2 signalling;
· Option 4: The UE adjusts its UE DRX periodicity to the closest cycle which is multiple of the serving Cell’s DTX periodicity;
· Other options if any;

Conclusion
Based on the discussion, we have the following observation and proposals:
Behaviour during cell DTX/cell DRX non-active periods
Observation 1 Whether to support configurable SPS/CG/SR and PDCCH monitoring for dynamic retransmissions during cell DTX/DRX non-active periods is an issue of trade-off between UE performance and NES gain.
Observation 2 The gNB may not achieve considerable NES gain from allowing configurable SPS/CG/SR occasions during cell DTX/DRX non-active periods.
Proposal 1 RAN2 to take a consistent standpoint for evaluating SPS/CG/SR/PDCCH for dynamic retransmissions during cell DTX/DRX non-active periods, i.e. support all of them for minimizing cell DTX/DRX impact to UE performance, or support none of them for maximizing NES gain.
Proposal 2 If RAN2 agrees SPS/CG/SR occasions are not allowed for use during cell DTX/DRX non-active periods, RAN2 confirms that this principle applies to all SPS/CG/SR configurations.
Proposal 3 UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions except for Contention Resolution during Cell DTX non-active period, even if the UE is in C-DRX active time.

Configuration of cell DTX/DRX
Proposal 4 RAN2 to take a consistent standpoint for evaluating inactivityTimer for cell DTX/DRX along with SPS/CG/SR/PDCCH for retransmissions during cell DTX/DRX non-active period, i.e. whether we pursue minimizing impact to UE performance or maximizing NES gain.
Proposal 5 If cell DTX/DRX inactivityTimer is configured, UE follows the use of cell DTX/DRX inactivityTimer to monitor PDCCH, regardless whether UE DRX is configured or not.
Proposal 6 A single cell DTX/DRX pattern is configured per serving cell.

Alignment between cell DTX/DRX and UE C-DRX
Proposal 7 An aligned UE C-DRX configuration with Cell DTX means that the on-duration of C-DRX is at least partially overlapped with Cell DTX on-duration.
Proposal 8 For aligned UE DRX with cell DTX, the UE DRX periodicity should be the same or a multiple of the serving Cell’s DTX periodicity. FFS how to achieve this.
Proposal 9 RAN2 to discuss the following options to align UE DRX with cell DTX when UE DRX periodicity is not a multiple of cell DTX periodicity:
· Option 1: The gNB reconfigures the UE with a UE DRX configuration whose periodicity is multiple of the serving Cell’s DTX periodicity;
· Option 2: The gNB pre-configures a UE DRX periodicity that is multiple of the serving Cell’s DTX periodicity along with the cell DTX configuration, and the UE uses this UE DRX periodicity when cell DTX is activated;
· Option 3: The gNB indicates a UE DRX periodicity that is multiple of the serving Cell’s DTX periodicity in L1/L2 signalling if cell DTX is activated with L1/L2 signalling;
· Option 4: The UE adjusts its UE DRX periodicity to the closest cycle which is multiple of the serving Cell’s DTX periodicity;
· Other options if any;
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