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According to the discussion in the RAN2#119-e meeting, RAN2 made the following agreements [1] on the potential enhancements for NES (Network Energy Saving) item.
Solution groups:
1 Adaption of MIB/SSB/SIB 
	-  partial/simplified SSB
2	Increase of SSB/SIB periodicity 
3	On demand SSB/SIB1 (FFS if there are enhancements for other SIBs)
	- FFS for on-demand MIB
4	Receiving SSB/SIB on one carrier/cell and performing access to another carrier/cell 
5	Handover/Fast PCell change for NES
	- CHO or new configuration
	- group HO
6	Resource adaptation (frequency and time domain)
	- Including PRACH, SRS, PUSCH, PUCCH resources and periodicities 
	- cell DTX/DRX  
	- measurement 
	- reference signal type and configuration of reference signal pattern for connected mode
	- BWP adaptation
7	Any Cell activation/re-activation or UE wake up request signal (connected/idle)
8	Paging enhancements (includes paging-less solutions)
9	Cell selection/reselection (ie. cell prioritization also including legacy UEs)

Things to study 
1 Study group configuration and signalling for transitions for different solutions
	- pre-configuration and L1/L2 signaling to trigger change of configuration
2	Identify/capture RAN2 impact to legacy for the different solutions 
3	Awareness of the NES states at the UE side for the different solutions
4	Aim to minimize DL signalling for NES
5	Consider UE complexity and energy consumption
6	UE assistance information for the specific network energy technique, it’s benefits and impact to UE/NW 
According to the email discussion “[Post119-e][313][NES] Details of solutions (Huawei)”, only “On-demand SSB/SIB1” was discussed. In this contribution, we provide our understandings on how the on-demand other SIBs can be enhanced to saving the gNB power.


Discussion
On-demand other SIBs


Figure 1: SI transmission with beam sweeping
According to the transmission scheme of the SI (System Information) as illustrated in Figure 1, different SI(s) are transmitted via different SI windows. According to the specification text quoted below, as it is up to UE implantation to select a SSB for the reception of SI message, the gNB needs to send a SI via each beam (i.e. “an SI message is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB”) since which beam is used by the UE for the SI reception is unknown to the gNB. 
	38.331 [2]:
The UE assumes that, in the SI window, PDCCH for an SI message is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB and thus the selection of SSB for the reception SI messages is up to UE implementation.


Observation 1: Broadcast SI needs to be transmitted in every beam, since which beam is used for the SI reception is up to the UE implementation and unknown to the gNB.


Figure 2: Beam coverage for different UEs
When the gNB is using beam sweeping for the SI transmission, different UEs could be covered by different beams as illustrated in Figure 2. For the UE in RRC_CONNECTED, the gNB knows which beam can be received by the UE via the beam management procedure.
Observation 2: One UE could be covered by one or more beams. Which beam can be received by the UE in RRC_CONNECTED is known by the gNB.
According to the current RRC specification for the on-demand SIB, the DedicatedSIBRequest message is used to request SIB(s) required by the UE in RRC_CONNECTED. Then the gNB knows which UE is interested in which on-demand SIB.
Observation 3: The gNB knows which UE is interested in which on-demand SIB via the DedicatedSIBRequest message for the CONNECTED UE. 
After the reception of the DedicatedSIBRequest message, the gNB could choose to use either dedicated signalling or broadcast signalling for sending the on-demand SIB, depending on the number of UEs requesting the on-demand SIB. If the gNB choose to use the broadcast signalling for sending the on-demand SIB, the gNB can indicate to the CONNECTED UE on which beam (i.e. SSB) will be used to send the on-demand SIB, so as to reduce the number of beams sending the on-demand SIB. After receiving the beam indication for the broadcast on-demand SIB, the UE uses the indicated beam for receiving the broadcast on-demand SIB.
Proposal 1: The gNB can indicate to the CONNECTED UE on which beam (i.e. SSB) will be used to send the broadcast on-demand SIB, so as to reduce the number of beams sending the on-demand SIB.
Proposal 2: The UE uses the beam as indicated by gNB for receiving the broadcast on-demand SIB.
Conclusions
According to the analysis given above, we have the following Observations and Proposals:
Observation 1: Broadcast SI needs to be transmitted in every beam, since which beam is used for the SI reception is up to the UE implementation and unknown to the gNB.
[bookmark: _GoBack]Observation 2: One UE could be covered by one or more beams. Which beam can be received by the UE in RRC_CONNECTED is known by the gNB.
Observation 3: The gNB knows which UE is interested in which on-demand SIB via the DedicatedSIBRequest message for the CONNECTED UE. 

Proposal 1: The gNB can indicate to the CONNECTED UE on which beam (i.e. SSB) will be used to send the broadcast on-demand SIB, so as to reduce the number of beams sending the on-demand SIB.
Proposal 2: The UE uses the beam as indicated by gNB for receiving the broadcast on-demand SIB.
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