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According to the WID [1] of the Rel-18 network energy saving, one objective as quoted below is to ask RAN2 to study the UE support/feedback for network energy saving techniques:
	1. Study and identify techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception, which may include:
· How to achieve more efficient operation dynamically and/or semi-statically and finer granularity adaptation of transmissions and/or receptions in one or more of network energy saving techniques in time, frequency, spatial, and power domains, with potential support/feedback from UE, and potential UE assistance information [RAN1, RAN2]
· Information exchange/coordination over network interfaces [RAN3]
Note: Other techniques are not precluded


In this contribution, we provide some analysis on how the UE assistance is involved for the network energy saving on the system information transmission.
Discussion
Network energy saving for SI


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: Different SIs are transmitted via different SI windows.
Observation 2: SI is transmitted in every beam, since which beam is used by the UE for the SI reception is 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. 
Observation 3: One UE could be covered by one or more beams.
If the gNB knows which beam is used for the UE’s SI reception, the gNB can send the SI to specific UEs via specific beams, so as to save the transmission power. From our understanding, this gNB can know the UE’s SI interest via the SI request, and the serving beam of the CONNECTED UE is also known to the gNB. For example, as illustrated in Figure 2, the gNB knows that UE1 and UE2 in CONNECTED are served by beam-2 (i.e. SSB2). If UE1 and UE2 are requesting the same SI. Then the SI requested by both UE1 and UE2 can be broadcasted only via beam-2.
Proposal 1: The gNB can broadcast the SI to a UE via a specific beam.
Proposal 2: The gNB and the CONNECTED UE can coordinate on the beam (e.g. via a serving beam of the CONNECTED UE) for SI transmission.
According the RRC specification [2], one SI can include multiple SIBs. However not all SIBs in an SI are required/requested by the UE. If the gNB can send a subset of SIBs within a SI, the number of PRBs used for the SI PDSCH transmission can be reduced to save the gNB transmission power.
Observation 4: Not all SIBs within a SI are requested by UE(s).
Proposal 3: The gNB can broadcast a subset of SIBs of a SI.
According to Proposal 3, as illustrated in Figure 2, when UE1 requests SIB9 of SI-1 and UE2 requests SIB10 of SI-1, the gNB could transmit SI-1 with different SIBs via one or more beam. Since the gNB could only transmit SIB9 of SI-1 via beam-1 (for UE1) and transmit SIB10 of SI-1 via beam-2 (for UE2), UE1 served by both beam-1 and beam-2 would have to monitor SSB-1 associated PDCCH and SSB-2 associated PDCCH, and then receives the unwanted SIB10 of SI-1 via beam-2. If the gNB can indicate which SIB is transmitted in a SI monitoring occasion, the UE can skip the unwanted SIB.
Proposal 4: The UE can be indicated dynamically (e.g. via DCI) on which SIB is transmitted in a SI monitoring occasion. 
Conclusions
According to the analysis given above, we have the following Observations and Proposals:
Observation 1: Different SIs are transmitted via different SI windows.
Observation 2: SI is transmitted in every beam, since which beam is used by the UE for the SI reception is unknown to the gNB.
Observation 3: One UE could be covered by one or more beams.
Observation 4: Not all SIBs within a SI are requested by UE(s).

Proposal 1: The gNB can broadcast the SI to a UE via a specific beam.
Proposal 2: The gNB and the CONNECTED UE can coordinate on the beam (e.g. via a serving beam of the CONNECTED UE) for SI transmission.
Proposal 3: The gNB can broadcast a subset of SIBs of a SI.
Proposal 4: The UE can be indicated dynamically (e.g. via DCI) on which SIB is transmitted in a SI monitoring occasion. 
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