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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]During the RAN2 #124 meeting, and it was agreed that:
	Agreements:
1. RAN2 will capture the NES-RNTI monitoring behavior in February meeting (once discussion is finalized)


This paper discusses specific NW and UE behaviour to signal PDCCH transmissions scrambled with NES-RNTI.
Discussion
2.1 Problem statement
There is a question about whether to add NES-RNTI to the list of monitored RNTIs in section 5.7 (DRX).
From the NW perspective, the NES-RNTI may be sent at any time of UE C-DRX. Since not all UEs will meet the common overlapping time requirement of the active time, the NW may send NES-RNTI many times to indicate the corresponding status, which will cause excess energy usage at the gNB side.
From the UE perspective, if the NES-RNTI can be monitored at any time, it would increase the overall UE energy consumption to monitor it.
So, when should the gNB schedule PDCCH scrambled with NES-RNTI?

2.2 Discussion in detail last meeting
MAC Issue 3: Monitoring NES-RNTI (new DCI 2-9) during non active period vs. only in C-DRX Active Time.
R2-2312907	Discussion on remaining issues of cell DTX and DRX	Huawei, HiSilicon	discussion	Rel-18	Netw_Energy_NR-Core
Proposal 5: RAN2 to wait for RAN1’s progress on NES-RNTI monitoring and implement the impact in TS 38.321 after receiving RAN1’s conclusion.
=>	Noted
R2-2312579	Discussion on the remaining issues of cell DTX-DRX	vivo	discussion	Rel-18
Proposal 3: The NW only schedules PDCCH scrambled by NES-RNTI in the C-DRX active time, and the UE only monitors PDCCH scrambled by NES-RNTI in the C-DRX active time.
=>	Noted

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.  

Conclusion: There seems to be more argument in favour of having the NW using extra energy and potentially scheduling PDCCH scrambled with NES-RNTI on multiple occasions to cater for non-overlapping UE C-DRX.

2.3 Our views
If there is no time where all UEs are in C-DRX active mode at the same time, then it is necessary that the gNB schedules multiple PDCCH transmissions scrambles with NES-RNTI, otherwise some UEs will miss essential control information.
It must be noted that UE C-DRX is configured by the NW and that this feature is aimed at a low number of UEs, therefore it should be possible for the NW to configure a single PDCCH transmission scrambled with NES-RNTI for all UEs at once.
Hence, we think that the NW should only schedule PDCCH scrambled by NES-RNTI in the C-DRX active time, and the UE only monitors PDCCH scrambled by NES-RNTI in the C-DRX active time. From a UE point of view, no additional energy usage is required it this is transparent if the NW needs to schedule multiple transmissions.
Proposal: The NW only schedules PDCCH scrambled by NES-RNTI in the C-DRX active time, and the UE only monitors PDCCH scrambled by NES-RNTI in the C-DRX active time.
Conclusion and Proposal
We have the following proposals:
Proposal: The NW only schedules PDCCH scrambled by NES-RNTI in the C-DRX active time, and the UE only monitors PDCCH scrambled by NES-RNTI in the C-DRX active time.
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