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1. Introduction
In RAN2#121b[1], the agreements about Cell DTX/DRX have been reached as following:

Agreements
1. A periodic cell DTX/DRX configuration is explicitly signalled to the UEs. 
2. A periodic cell DTX/DRX pattern is configured by UE specific RRC signalling. 
3. The Cell DTX/DRX configuration contains at least: periodicity, start slot/offset, on duration. 
4. 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. 
5. 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
6. As baseline, UE doesn’t monitor SPS occasions during Cell DTX non-active period. As baseline, gNB is assumed to be not transmitting PDSCH to that UE on such SPS occasions during the Cell DTX non-active period
7. As baseline, UE does not transmit on CG occasions during Cell DRX non-active periods
8. 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. (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.  
10. 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

In this paper, we will further clarify the details on cell DTX/DRX mechanism and the remaining problems.
2. [bookmark: _Toc12718547]Discussion
2.1 gNB and UE behavior
For RACH, the agreements in RAN2#121 have been reached as below.
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.
In order to guarantee RACH procedure, RAR reception couldn’t be impacted by the enabled cell DTX. Hence, UE monitors PDCCH for RAR during Cell DTX non-active time. Specifically, the ra-ResponseWindow could be started as legacy.
Proposal 1: UE monitors PDCCH for RAR during Cell DTX non-active time. The ra-ResponseWindow could be started as legacy.
Moreover, if the RRC connection setup procedure fails due to the enabled cell DTX, legacy and R18 UE will go to idle mode. This will damage UE performance. To avoid that, UE monitors PDCCH for msg4 during Cell DTX non-active time. Specifically, the ra-ContentionResolutionTimer could be started as legacy.
Proposal 2: UE monitors PDCCH for msg4 during Cell DTX non-active time. The ra-ContentionResolutionTimer could be started as legacy.
For SR, in the current specification, the SR resource could be bound with the logical channel, thus, gNB and UE could know the priority of SR resource. In order to minimize the impacts on high priority traffic, gNB could guarantee those SR occasions overlapping with Cell DRX non-active periods are not for high priority traffic via the appropriate Cell DRX configuration, hence, the exceptional SR configuration where SR can be transmitted during Cell DRX non-active period isn’t significant. Besides, a single Cell DRX pattern is simpler than a Cell DRX pattern + an exceptional SR configuration both for gNB and UE. Hence, there is no need to configure an exceptional SR configuration.
Proposal 3: There is no need to configure an exceptional SR configuration where SR can be transmitted during Cell DRX non-active period.
For dynamic retransmissions, in general, the dynamic retransmissions are used for delay-tolerance traffic. The delay requirement for delay-tolerance traffic is not critical, hence, the retransmission could be delayed after Cell DTX non-active period. As a result, UE doesn’t monitor PDCCH for retransmission during Cell DTX non-active time. Specifically, the drx-RetransmissionTimer DL(UL) could be stopped during Cell DTX non-active time.
Proposal 4: UE doesn’t monitor PDCCH for retransmission during Cell DTX non-active time. The drx-RetransmissionTimer DL(UL) could be stopped during Cell DTX non-active time.

[bookmark: OLE_LINK2]2.2 configuration of Cell DTX/DRX
As above, when gNB determines to enable the DTX/DRX configuration, the premise is that UE performance won’t deteriorate greatly. For the delay sensitive traffic, it can be left to gNB’s suitable configuration to avoid the overlapping between the SPS/CG/SR occasions and the Cell DTX/DRX non-active period. And this strategy is feasible for gNB to minimize the impacts on UE performance. Since symbol-level SPS/CG/SR occasions are configured for delay sensitive traffic, the muting on those occasions also should be conducted at the symbol-level. Therefore, in order to implement this strategy, the DTX/DRX configuration should support symbol-level granularity.
Proposal 5: The DTX/DRX configuration should support symbol-level granularity.
2.3 Alignment of Cell DTX/DRX with UE C-DRX
In SI phase, RAN2 has a consensus that the alignment of UE C-DRX with Cell DTX/DRX is beneficial. In WI phase, the understanding how to align Cell DTX/DRX and UE C-DRX should be clarified clearly.
Firstly, the parameters of UE C-DRX, such as starting time, period, and on duration, are typically configured by the gNB implementation. gNB may consider many factors such as UE power consumption, traffic type, load balancing, and interference coordination when configuring these parameters. For example, gNB could configure a long C-DRX period for a UE with the delay tolerate traffic. gNB could configure stagger the starting time of C-DRX to decrease the interference between UEs. Those functions doesn’t conflict with the Cell DTX. Hence, if the Cell DTX is enabled, the impacts on those functions should be minimized.
Observation 1: gNB may consider many factors when configuring the parameters of UE C-DRX. The enabled Cell DTX should minimize the impacts on other functions.
Secondly, in order to minimize the impacts on UE performance, it is optimal that on-duration of each UE’ C-DRX falls within Cell DTX active period, and Cell DTX non-active period falls within the common part of C-DRX non-active period among UE. From UE side, UE could follow C-DRX. In this way, there is no specification impact. But, it tightly restricts the configuration of Cell DTX non-active and active period. And it could be implemented only under some special cases, for example, UE C-DRX non-active period among UEs could be aligned. Even, we couldn’t exclude the case that there is no common part of C-DRX non-active period among UEs. Hence, it will greatly decrease the NES gain for gNB.
Observation 2: The restriction that the on-duration of C-DRX falls within Cell DTX active period will greatly decrease the NES gain for gNB.
Moreover, the arrival of data to the gNB is always dynamic, thus, it is very common that there is no scheduling for UE during on duration time of C-DRX due to absence of arrival date. Actually, when there is no data transmission, gNB can enter into sleep mode regardless of the active period of C-DRX. Hence, the Cell DTX active period shouldn’t be limited by UE C-DRX, and it is up to gNB implementation.
Proposal 6: Cell DTX configuration is up to gNB implementation and gNB implementation shouldn’t be restricted.
As above, on-duration of C-DRX may partially overlap with Cell DTX active period. In order to saving power consumption, UE could align with Cell DTX, when gNB enters into sleep mode, UE could stop monitoring. Hence, the straightforward way is that the aligned active period means a union of Cell DTX active period and UE CDRX active period. 
Proposal 7: The UE’s aligned active period is an overlapping between Cell DTX active period and UE DRX CDRX active period.
3. Conclusion and proposals
Based on the analysis in previous sections, the following observations and proposals are given: 
Proposal 1: UE monitors PDCCH for RAR during Cell DTX non-active time. The ra-ResponseWindow could be started as legacy.
Proposal 2: UE monitors PDCCH for msg4 during Cell DTX non-active time. The ra-ContentionResolutionTimer could be started as legacy.
Proposal 3: There is no need to configure an exceptional SR configuration where SR can be transmitted during Cell DRX non-active period.
Proposal 4: UE doesn’t monitor PDCCH for retransmission during Cell DTX non-active time. The drx-RetransmissionTimer DL(UL) could be stopped during Cell DTX non-active time.
[bookmark: _GoBack]Proposal 5: The DTX/DRX configuration should support symbol-level granularity.
Observation 1: gNB may consider many factors when configuring the parameters of UE C-DRX. The enabled Cell DTX should minimize the impacts on other functions.
Observation 2: The restriction that the on-duration of C-DRX falls within Cell DTX active period will greatly decrease the NES gain for gNB.
Proposal 6: Cell DTX configuration is up to gNB implementation and gNB implementation shouldn’t be restricted.
Proposal 7: The UE’s aligned active period is an overlapping between Cell DTX active period and UE DRX CDRX active period.
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