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Introduction
The TR 38.864 [1] captures the higher layer procedures regarding NES Cell adaptation of DTX/DRX, as follows: 
	Cell DTX/DRX is applied to at least UEs in RRC_CONNECTED state. A periodic Cell DTX/DRX (i.e., active and non-active periods) can be configured by gNB via UE-specific RRC signalling per serving cell. Below examples on Cell DTX/DRX behaviour during non-active periods are assumed to be possible options, and the UE behaviour/impact will be studied:
-	Example 1: gNB is expected to turn off all transmission and reception for data traffic and reference signal during Cell DTX/DRX non-active periods.
-	Example 2: gNB is expected to turn off its transmission/reception only for data traffic during Cell DTX/DRX non-active periods (i.e., gNB will still transmit/receive reference signals)
-	Example 3: gNB is expected to turn off its dynamic data transmission/reception during Cell DTX/DRX non-active periods (i.e., gNB is expected to still perform transmission/reception in periodic resources, including SPS, CG-PUSCH, SR, RACH, and SRS).
-	Example 4: gNB is expected to only transmit reference signals (e.g., CSI-RS for measurement).
The study focus on UE behavior when at any point in time the cell activates a single DTX/DRX configuration. It is up to NW whether legacy UEs can access cells with Cell DTX/DRX.
The Cell DTX/DRX mode can be activated/de-activated via dynamic L1/L2 signalling and UE-specific RRC signaling. Both UE specific and common L1/L2 signalling can be considered for activating/deactivating the Cell DTX/DRX mode.
Cell DTX and Cell DRX modes can be configured and operated separately (e.g., one RRC configuration set for DL and another for UL). Cell DTX/DRX can also be configured and operated together. At least the following parameters can be configured per Cell DTX/DRX configuration: periodicity, start slot/offset, on duration. Details related to UE behaviour can be discussed during WI phase. Whether to support multiple Cell DTX/DRX configurations can be discussed later in the WI phase.
It is beneficial to align UE DRX with Cell DTX and DRX alignment among multiple UEs. The alignment mechanism can be discussed during the WI phase.
From RAN2 perspective, Cell DTX/DRX is feasible.



In this contribution, we discuss the remained issues regarding alignments of UE DRX with Cell DTX and DRX.
Discussion
Definition of Cell DTX/DRX
From TR 38.864 [1], RAN2 consider the four possible candidates of Cell DTX/DRX. 
	-	Example 1: gNB is expected to turn off all transmission and reception for data traffic and reference signal during Cell DTX/DRX non-active periods.
-	Example 2: gNB is expected to turn off its transmission/reception only for data traffic during Cell DTX/DRX non-active periods (i.e., gNB will still transmit/receive reference signals)
-	Example 3: gNB is expected to turn off its dynamic data transmission/reception during Cell DTX/DRX non-active periods (i.e., gNB is expected to still perform transmission/reception in periodic resources, including SPS, CG-PUSCH, SR, RACH, and SRS).
-	Example 4: gNB is expected to only transmit reference signals (e.g., CSI-RS for measurement).



And according to WID [2], Cell DTX/DRX should not affect SSB transmission. 
	2. Specify enhancement on cell DTX/DRX mechanism including the alignment of cell DTX/DRX and UE DRX in RRC_CONNECTED mode, and inter-node information exchange on cell DTX/DRX [RAN2, RAN1, RAN3]
· Note: No change for SSB transmission due to cell DTX/DRX.
· Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.



[bookmark: _GoBack]For further discussion, we need to have the clear understanding of gNB and UE behaviour. Therefore, here we propose RAN2 to define the baseline behaviour of cell DTX/DRX among the examples from TR 38.864 [1] as follows: 
Proposal 1. During Cell DTX/DRX periods, the baseline behaviour of gNB is to turn off all transmission and reception for data traffic and reference signals, except for SSB transmission. 
Proposal 2. A cell and associated UEs within the cell has the same unique 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 different 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.
Proposal 3. In a CA case, gNB configures cell-level DTX/DRX patterns.

Alignment and Configuration of DTX/DRX
The main objective of NW DTX/DRX is to minimize gNB’s energy consumption. With the baseline behaviour of Proposal 1, gNB would turn off all the transmission and reception except SSB transmission. Therefore, regardless of different UE DRX patterns, all the UEs in the cell could not communicate with gNB during the cell operating with NES mode. 
Hence, with the cell DTX/DRX, existing UE DRX patterns become meaningless and it would be better to align UE DRX with cell DTX/DRX.

Now regarding the DTX/DRX patterns, there could be just single unique DTX/DRX pattern and it would be first periodic. And we prefer the network to configure such info. via RRC and activate/deactivate via L2 signalling. 
Proposal 4. Periodic DTX/DRX pattern is configured by an RRC message and can be activated by L2 signalling, e.g., MAC-CE.

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. RAN2 confirms as DTX/DRX pattern, DTX/DRX periodicity and on-duration are configured 

In order to align the configured cell DTX and UE DRX, we need to discuss how to handle the following two asynchronized cases when:
Case 1: When the ‘Non-Active Time’ of UE DRX is overlapped with the ACTIVE duration of Cell DTX.
Case 2: When the ‘Active Time’ of UE DRX is overlapped with the INACTIVE duration of Cell DTX.

In Case 1, there is no problem. UE would just perform OFF duration without monitoring and save power. 
In Case 2, such the UE would waste its power on monitoring DL channel even if the cell is already in DTX mode. And it is against the purpose of introducing NES. 
It would be the best if the above cases never happens, with the perfect implementation and signalling. But we cannot guarantee that due to the current CDRX behaviour e.g., the extension of UE Active Time w.r.t. recent PDCCH reception and starting Inactivity Timer or Retransmission Timer. Therefore, considering Case 2, we propose the NES UE to stop the ongoing Active Time of UE DRX, if the Cell DTX starts. 

 Proposal 6. In order to align UE DRX and Cell DTX, ongoing Active Time of UE DRX shall be stopped if the Cell DTX starts.  


Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Proposal 1. During Cell DTX/DRX periods, the baseline behaviour of gNB is to turn off all transmission and reception for data traffic and reference signals, except for SSB transmission. 
Proposal 2. A cell and associated UEs within the cell has the same unique DTX/DRX pattern.
Proposal 3. In a CA case, gNB configures cell-level DTX/DRX patterns.
Proposal 4. Periodic DTX/DRX pattern is configured by an RRC message and can be activated by L2 signalling, e.g., MAC-CE.
Proposal 5. RAN2 confirms as DTX/DRX pattern, DTX/DRX periodicity and on-duration are configured 
Proposal 6. In order to align UE DRX and Cell DTX, ongoing Active Time of UE DRX shall be stopped if the Cell DTX starts.  
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