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Introduction
In RAN2#119bis-e meeting, RAN2 made the following agreements on NW DTX/DRX:
Agreements 
=>	Periodic DTX is assumed as a baseline.  The gNB provides indication to UE about NW DTX mode/configuration via dedicated dynamic L1/L2 signaling. 
=>	Dynamic L1/L2 group signalling from NW to provide NW DTX mode/configuration is also considered in RAN2
=>	It is beneficial to align UE DRX with network DTX and DRX alignment among multiple UEs.  Details are FFS, including UE transmission/reception behavior during DTX.  RAN2 to study the alignment.   
Also, RAN2 email discussion [POST119bis-e][303] provided an open issue list [1]. This document discusses those open issues.
Discussion
NW DTX/DRX Pattern Configuration
In RAN2#119bis-e, RAN2 assumed that periodic DTX as a baseline. The discussion focused on NW DTX where NW periodically switches off downlink functionalities. Also, RAN2 is considering NW DRX for uplink. NW DTX and NW DRX could be separated. However, it is clear that NES gain will be maximized when the gNB switches off the functionalities as much as possible. Thus, different NW DTX and NW DRX patterns are not only inefficient but also unnecessary. 
Proposal 1. Common periodicity and on-duration are used if both NW DTX and NW DRX are activated.
Another consideration is multiple NW DTX/DRX configuration. First of all, one configuration will be applied at a time for a gNB. Also, the necessity of dynamic switching between different NW DTX/DRX configurations is not clear. We see that it is sufficient that UE uses the latest configuration.
Proposal 2-1. Only single NW DTX configuration is configured at a time.
Proposal 2-2. Only single NW DRX configuration is configured at a time.
RAN2 is considering L1/L2 signalling and one-shot configuration. Two alternatives are one the table:
· Alt-1: Allow both periodic pattern (configured by RRC) and one-shot pattern (configured by L1/L2 signalling)
· Alt-2: Allow periodic pattern, configured by RRC and activated by L1/L2 signalling
According to the conclusion in RAN2#119bis-e, a baseline is periodic DTX/DRX whose configuration is provided by a dedicated RRC signalling. L1/L2 signalling can be further considered for efficient or fast transition. The NES gain will be high when UE switches off not for a very short time with one shot duration but for a long time. This high NES gain can be achieved by periodic DTX/DRX. One-shot DTX/DRX might be a supplementary NES operation, so it would be better to prioritize periodic DTX/DRX.
Proposal 3. Periodic DTX/DRX pattern is configured by an RRC message and can be activated by L1/L2 signalling.
Proposal 4. RAN2 to discuss whether one-shot DTX/DRX pattern is needed.
The next issue is detailed configuration of periodic DTX/DRX. A good starting point of the discussion is UE’s C-DRX where periodicity and on-duration (during which NW switches on TX/RX functionalities) are used. 
Proposal 5. As DTX/DRX pattern, DTX/DRX periodicity and on-duration are configured 
NW and UE behaviour
As mentioned earlier, NES gain will be maximized when the gNB switches off the functionalities as much as possible. Thus, we need to consider all possible functionalities which can be switched off by the network. We see that the following resources can be omitted in NW-off state:
· PDCCH
· PDSCH/PUSCH  including DL SPS / UL CG
· PRACH resource and random access procedures 
· PUCCH (SR, CSI report, HARQ feedback)
· SRS
During NW-off state, ongoing procedures may need to be modified, e.g. how the UE handles ongoing PRACH or paging resource monitoring. In any case, it is very difficult to turn off SSB considering legacy UEs and backward compatibility under the assumption of single carrier. 
Proposal 6. During NW DTX/DRX off state, the following resources are deactivated:
· PDCCH
· PDSCH/PUSCH  including DL SPS / UL CG
· PRACH resource and random access procedures 
· PUCCH (SR, CSI report, HARQ feedback)
· SRS 
Proposal 7. SSB is not turned off in single carrier scenario.
Alignment of DTX/DRX
The main objective of NW DTX/DRX is to minimize gNB’s energy consumption. NW needs to switch off TX/RX functionalities for all UEs in the cell. It means that all UEs (at least for all NW DTX/DRX capable UEs) in a cell should have the same DTX/DRX pattern, although the configuration signalling may be UE-specific by a UE-dedicated RRC message.
Proposal 8. RAN2 assumes all NW DTX/DRX-capable UEs in a cell configured with NW DTX/DRX have the same DTX/DRX pattern.
In CA, UE could be configured with multiple cells. If those cells belong to a same power source or share the same hardware, a common DTX/DRX pattern among the cells will maximize the NES gain. However, different UEs could have cell configurations (e.g., which cells are configured for each UE). Also, inter-site CA where cells configured for a UE do not share the same hardware does not need to align the DTX/DRX pattern. Also, if we consider BWP-level DTX/DRX, BWP-level DTX/DRX pattern needs to be considered.
Proposal 9. In CA, DTX/DRX pattern is either cell-level or BWP-level.
[bookmark: _GoBack]The last issue is impact to the legacy UE. Legacy UEs which do not support the new DTX/DRX are not aware of NW’s DTX/DRX. It means that UE expects that radio resource is always activated by the gNB. Then, UE performs unnecessary behaviour, e.g. unnecessary PDCCH monitoring, unnecessary UL CG transmission in NW off state. This inefficiency is not desirable from the network point of view, so NW may prohibit legacy UE to access cells with NW DTX/DRX mode. But it can be up to the network decision.
Proposal 10. It is up to NW implementation whether to allow legacy UE to access cells with NW DTX/DRX mode. 
Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Proposal 1. Common periodicity and on-duration are used if both NW DTX and NW DRX are activated.
Proposal 2-1. Only single NW DTX configuration is configured at a time.
Proposal 2-2. Only single NW DRX configuration is configured at a time.
Proposal 3. Periodic DTX/DRX pattern is configured by an RRC message and can be activated by L1/L2 signalling.
Proposal 4. RAN2 to discuss whether one-shot DTX/DRX pattern is needed.
Proposal 5. As DTX/DRX pattern, DTX/DRX periodicity and on-duration are configured 
Proposal 6. During NW DTX/DRX off state, the following resources are deactivated:
· PDCCH
· PDSCH/PUSCH  including DL SPS / UL CG
· PRACH resource and random access procedures 
· PUCCH (SR, CSI report, HARQ feedback)
· SRS 
Proposal 7. SSB is not turned off in single carrier scenario.
Proposal 8. RAN2 assumes all NW DTX/DRX-capable UEs in a cell configured with NW DTX/DRX have the same DTX/DRX pattern.
Proposal 9. In CA, DTX/DRX pattern is either cell-level or BWP-level.
Proposal 10. It is up to NW implementation whether to allow legacy UE to access cells with NW DTX/DRX mode. 
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