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1	Introduction
In this paper we are discussing the open issue of NES-RNTI monitoring. Addressing both aspects of whether it is monitored during UE/NW non-active period. 
2	Discussion
2.1	DCI format 2_9 monitoring during UE’s DRX non-active time
In RAN2#124 meeting, RAN2 discussed whether the UE should monitor DCI 2_9 during UE C-DRX non-active period. But no consensus was reached [1].
Agreements:
1. 	RAN2 will capture the NES-RNTI monitoring behavior in February meeting (once discussion is finalized)

There were some proposals [2] to add the NES-RNTI (for DCI format 2_9 monitoring) as one of the RNTI that the UE only monitors if it is in UE DRX active time. 
On one hand, we understand the power consumption concerns from the UE side if they are required to monitor DCI format 2_9 during UE DRX non-active period. On the other hand, from NW point of view it would be difficult to make sure a common active time for all the UEs exists since usually the NW configures different offsets for UE DRX active time for load balancing purpose [3] as shown below. 
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Figure 1 Typical Cell DTX and UE DRX configurations

Requiring the DCI format 2_9 occasions to fall into the active time of all the UEs in the cell would restrict the NW configuration flexibility quite severely. It is important to remember that the Network sends DCI format 2_9 not in a periodic way and if the UEs would not receive it from whatever reason they will not follow cell DTX/DRX operation, which would lead to the higher power consumption on both sides.
If we put such restriction to the Network configuration, it might in the end result in a need to configure longer on duration for all the UEs which increases the power consumption of the UEs.  
Observation 1: Network configuration flexibility will be too restricted if DCI format 2_9 occasions can only be provided in all UEs common DRX active time.
Observation 2: If common DRX active time across UEs is mandated it will result in long On Durations, which increase UE energy consumption.
During the discussions from last meeting, some companies brought up the alternative option that the NW sends DCI format 2_9 multiple times to all the UEs during their respective UE DRX active time, but that would be counterproductive for NW energy saving. 
Observation 3: requiring the NW to send DCI format 2-9 to each UE individually is counterproductive for NW energy saving.
Since RAN1 has agreed the DCI format 2_9 as common search space, it has been the assumption that there would be common PDCCH occasions for all the UEs other than requiring the NW to sends them to the UEs individually. Thus, we should not change that assumption in our design.
Observation 4: RAN1 has assumed common search space for DCI format 2-9 that all the UEs would monitor simultaneously.
Moreover, the emergency service or high priority service will require low latency cell DTX/DRX deactivation regardless of the UE DRX active time.
Proposal 1: it shall be ensured that there are common PDCCH occasions for the all the UEs supporting Cell DTX/DRX to monitor DCI format 2_9. 
If UE power consumption is a strong concern, as brought up during the online discussion in the previous meeting, one could also consider making the DCI format 2_9 monitoring occasions periodicity during UE DRX non-active period less frequent than the occasions occurring during UE DRX active period, as long as it ensures some common monitoring occasions for DCI format 2-9 to achieve the NW energy saving purpose. One extreme case could be to configure it as disabled during UE non-active period.
Proposal 2: if seen needed, the DCI format 2_9 monitoring occasions during UE’s DRX non-active time can be configurable by the network with different periodicity as compared to those occurring during UE’s DRX active time or disabled.
2.2	DCI format 2_9 monitoring during Cell DTX non-active time
Some companies raised concerns on the below agreement made in RAN2#124, which to our understanding, was targeting only on PDCCH monitoring in USS during the cell DTX non-active period as the agreement referred to dynamic grants and assignment. Hence, PDCCH monitoring with CSS, i.e. for DCI format 2_9 scrambled with NES-RNTI, was not covered by the below RAN2 agreement and the UE should monitor DCI format 2_9 during the non-active period of cell DTX as discussed in RAN1.
	RAN2#124 Agreement:
· Capture the RAN2 requirement “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”​
· “2> not monitor PDCCH irrespective of the requirements of clause 5.7, unless explicitly stated otherwise in this clause”


Proposal 3: Confirm that there is no conflict between RAN2 and RAN1 agreements on the UE monitoring of DCI format 2-9 during the non-active period of cell DTX. 
The text in MAC on not monitoring PDCCH during Cell DTX non-active period should be modified to reflect the RAN2 agreements on dynamic grants/assignment and the DCI formats (DCI format 2_0 – DCI Format 2_5) as agreed by RAN1, but not all PDCCH:
	Agreement
Rel-18 UE supporting cell DTX is not required to monitor the following signals/channels from the gNB, during non-active periods of cell DTX 
· PDCCHs associated with DCI format 2_0 – DCI Format 2_5


TP to MAC:
	1>	if cell DTX operation is activated and the Serving Cell is not in the cell DTX Active Period:
2>	not monitor PDCCH controlled by UE’s DRX functionalities irrespective of the requirements of clauses 5.7 and 5.7b, unless stated otherwise in this clause;
2>	not instruct the physical layer to receive transport block on the DL-SCH of this Serving Cell according to a configured downlink assignment for SPS;
2>	not indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity;
2>	not set the HARQ Process ID to the HARQ Process ID associated with the PDSCH duration of a configured downlink assignment;
2>	not consider the NDI bit for the HARQ process corresponding to the PDSCH duration of a configured downlink assignment to have been toggled for the configured downlink assignment.


Proposal 4: clarify the agreement in MAC that the UE does not monitor PDCCH for UL grant/DL assignment and the DCI formats agreed by RAN1, i.e. the PDCCH controlled by UE’s DRX functionalities during Cell DTX non-active period. 
3	Conclusion
Remaining issues on Cell DTX/DRX are discussed in this contribution with the following observations and proposals:
Observation 1: Network configuration flexibility will be too restricted if DCI format 2_9 occasions can only be provided in all UEs common DRX active time.
Observation 2: If common DRX active time across UEs is mandated it will result in long On Durations, which increase UE energy consumption.
Observation 3: requiring the NW to send DCI format 2-9 to each UE individually is counterproductive for NW energy saving.
Observation 4: RAN1 has assumed common search space for DCI format 2-9 that all the UEs would monitor simultaneously.
Proposal 1: it shall be ensured that there are common PDCCH occasions for the all the UEs supporting Cell DTX/DRX to monitor DCI format 2_9. 
Proposal 2: if seen needed, the DCI format 2_9 monitoring occasions during UE’s DRX non-active time can be configurable by the network with different periodicity as compared to those occurring during UE’s DRX active time or disabled.
Proposal 3: Confirm that there is no conflict between RAN2 and RAN1 agreements on the UE monitoring DCI format 2-9 during the non-active period of cell DTX. 
Proposal 4: clarify the agreement in MAC that the UE does not monitor PDCCH for UL grant/DL assignment and the DCI formats agreed by RAN1, i.e. the PDCCH controlled by UE’s DRX functionalities, during Cell DTX non-active period. 
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