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Introduction
In RAN2 #124, the Rel-18 NES WI was closed from a RAN2 pov. The User Plane rapporteur have identified the following open issues for further handling in the maintenance phase:
	1. For the R1 agreement “UE is expected to monitor DCI format 2_9 during active periods of C-DRX”, 
we follow what was agreed “RAN2 will capture the NES-RNTI monitoring behavior in February meeting (once discussion is finalized)”
Companies are encouraged to address this in this issue and how to capture it in their tdocs.
1. For the R1 agreement “Cell DTX/DRX operation is only supported for sTRP”, R2 has received an LS from R1 (R1-2312409) stating “RAN1 notes that it is up to RAN2 to decide whether/how to capture the above agreement in RAN2 specifications.” I therefore suggest that companies address this issue in their tdocs.




In this contribution we provide some views on the current open user plane issues 
Monitoring DCI2_9
RAN2 has had a long discussion last meeting about when UE should monitor DCI2_9 with the following meeting minutes captured in the chair notes [1]:
	Discussion
-	Lenovo thinks that we should discuss it in RAN2 and go with Vivo’s proposal.  Mediatek agrees and in 5.7 section it is clearly specified.   The NES case is different from paging case.  
-	Nokia thinks that from NW perspective we don’t want to align with the UE’s active time.  It would be difficult to configure the search space with the UE active time.  Vodafone has sympathy for Nokia’s concern and with the common signaling we should be able to reach all the UEs.   ZTE also shares the same understanding as Nokia 
-	CATT thinks that RAN1 should discuss
-	Apple thinks that this is a RAN2 feature.  QC also supports vivo’s proposal. 
-	Interdigital indicates that RAN1 has now agreed that NES-RNTI is monitored during C-DRX active time and no agreement on inactive time.  
-	Nokia explains that it is common search space now RAN2 can decide and monitor all the time 
-	Samsung explains that it would be difficult for the UE to catch to search space during the active time.
-	Mediatek thinks that if we monitor all the time it could conflict with RAN1
-	Xiaomi thinks that TPC is group common and it is during C-DRX so this is similar.  Oppo, Nokia and ZTE doesn’t think this is similar as DTX/DRX is common to all UEs. 
-	Oppo thinks that the UE should monitor no matter if DTX/DRX is active or inactive
-	Qualcomm thinks that we should only monitor during active time.  
-	Lenovo thinks that cell DTX/DRX is mainly for low load so it is not very painful for the network.  Nokia indicates that this is cell specific not group specific.   ZTE also thinks that this is cell specific and if we need to take care of all C-DRX of UE this may not work.  
-	Fraunhofer says that this depends on whether the DTX/DRX is activated or not.  When deactivated the c-drx of UEs is scatterd but when activated it is aligned.  
-	Vodafone asks if we can make it configurable. 
-	Apple doesn’t want to touch the legacy feature and this impacts the legacy C-DRX as now the UE has to monitor during inactive time.   Samsung indicates that for some TPC-PUCCH-RNTI, SI-RNTI we always monitor even during inactive, so there is not much difference that legacy.
-	CATT thinks that there are pains on both sides, but for the UE the impact is greater as the UE has to monitor all the time.   Intel agrees with CATT and we don’t want to sacrifice the power of UE to wake up unnecessarily.  



Summarizing the inputs, there were two camps, one that argued that UE should not be hit with an adverse impact due to NES optimizations, and another that argued that aligning signalling in UE active time undermines NES gains. Eventually, no agreement was reached, and the following was captured:
Agreements:
1. 	RAN2 will capture the NES-RNTI monitoring behavior in February meeting (once discussion is finalized)

A RAN1 discussion happened in parallel with the following eventual conclusion captured in the chair notes [2]:
	Agreement
UE is expected to monitor DCI format 2_9 during active periods of C-DRX

Conclusion
There is no consensus in RAN1 on whether or not the UE is expected to monitor DCI format 2_9 during non-active periods on C-DRX



Observation 1: Both RAN1 and RAN2 did not reach a consensus on whether UE is expected to monitor DCI2_9 during non-active periods on C-DRX. 
Since the long discussions in RAN1 and RAN2 both covered all angles of the proposal, we briefly touch on our assessment of the impact of this monitoring once again. 
UE impact
Power Considerations
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It is expected that for a single UE, DCI2_9 occasions (which are a per-serving cell configuration common for all UEs in the cell) would occasionally occur outside of UE active time. For example, in the figure above, we take an example where UE C-DRX periodicity (cycle length) is double of that cell DTX. We assume the gNB broadcasts DCI2_9 every cell DTX active period, i.e., half of DCI2_9 occasions occur at the middle of UE off period. One can construct examples where low-traffic UEs have an arbitrary longer C-DRX cycle than that of cell DTX . In this case, the UE would waste power if it tried to monitor those occasions between UE active times. Furthermore, if the UE CDRX periodicity was much higher (e.g. 4x) that of Cell DTX, UE would have to monitor two DCI2_9 occasions that carry complete redundant information as there is no ON-Duration within these occasions. 
Observation 2: DCI2_9 occasions will be configured as a function of serving cell total load and may be much more frequent than UE ON-durations. 
Implementation and Spec Complexity
Mandating that the UE monitors DCI2_9 outside of C-DRX active time would be akin to generalizing Rel-16 WUS to arbitrary occasions outside of active time. We note that WUS was a whole WI in RAN1/RAN2 that included discussions on the appropriate time offset (ps_Offset), minimum time gap between monitoring DCI2_6 and the start of C-DRX active time and an extensive set of procedures and conditions on monitoring outcomes. This all is related to the associated hardware complexity of waking-up the UE to monitor a search space without consuming too much UE power. Given that the WI is closed in RAN1/RAN2, there is no time to appropriately assess those considerations and come up with a working design. 
Observation 3: Monitoring DCI2_9 outside C-DRX active time incurs significant implementation and RAN1/RAN2 spec. complexity that would need further time to resolve, similar to Rel-16 WUS. 
NW Impact
From previous discussions, the concern with limiting monitoring DCI2_9 to C-DRX is that NW may have to repeat DCI2_9 across UE C-DRX active times. However, we think that the rationale behind cell-specific Cell DTX/DRX patterns is to align UEs that have similar traffic requirements across clustered C-DRX cycles. Realistically, we think UEs would be grouped according to their traffic needs across similar C-DRX cycles so we think good network implementation would realistically not send DCI2_9 to every UE, since every UE having a different C-DRX cycle with no possibility of grouping defeats the whole purpose of cell DTX/DRX. Regardless, the power costs of repeating DCI2_9 a few times is not comparable to the UE impact of implementing arbitrary waking up to receive DCI2_9. 
Observation 4: NW impact from repeating DCI2_9 (de)activation signalling across different UE groups C-DRX active time is limited from a NES pov when compared to UE power impact if it must monitor outside of C-DRX active time. 
This reasoning leads us to reiterate our earlier position on the issue:
Proposal 1: UE is expected to monitor DCI format 2_9 during active time of C-DRX only. 
Support for sTRP only
RAN1 has sent the following LS to RAN2 after the last meeting:
	RAN1 has discussed the topic of Cell DTX/DRX operation with single-TRP and single/multi-DCI multi-TRP and made the following agreement.
· Cell DTX/DRX operation is only supported for sTRP.
RAN1 notes that it is up to RAN2 to decide whether/how to capture the above agreement in RAN2 specifications.
RAN1 respectfully asks RAN2 to consider the above. 



We did not identify specific RAN2 impact from RAN1 newly introduced limitations from cell DTX/DRX applications, however, field descriptions or UE feature list descriptions may be further refined to clarify the cell DTX/DRX deployment scenarios limitation. 
Proposal 2: No procedural impact identified due to RAN1 guidance on limiting cell DTX/DRX support to sTRP. However, field description of cell DTX/DRX and/or UE feature list related to cell DTX/DRX can further clarify this limitation.
Conclusion
Observation 1: Both RAN1 and RAN2 did not reach a consensus on whether UE is expected to monitor DCI2_9 during non-active periods on C-DRX. 
Observation 2: DCI2_9 occasions will be configured as a function of serving cell total load and may be much more frequent than UE ON-durations. 
Observation 3: Monitoring DCI2_9 outside C-DRX active time incurs significant implementation and RAN1/RAN2 spec. complexity that would need further time to resolve, similar to Rel-16 WUS. 
Observation 4: NW impact from repeating DCI2_9 (de)activation signalling across different UE groups C-DRX active time is limited from a NES pov when compared to UE power impact if it must monitor outside of C-DRX active time. 
Proposal 1: UE is expected to monitor DCI format 2_9 during active time of C-DRX only. 
Proposal 2: No procedural impact identified due to RAN1 guidance on limiting cell DTX/DRX support to sTRP. However, field description of cell DTX/DRX and/or UE feature list related to cell DTX/DRX can further clarify this limitation.
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Figure shows case when UE C-DRX periodicity is double that of Cell DTX periodicity




