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1. Introduction
[bookmark: Proposal_Beacon]There are some network energy savings possible with respect to RRC Connected UEs, since these UEs are known to the cell/ RAN network and therefore such UEs can be handed over or reconfigured in a way to enable the network to save some energy. A perhaps bigger challenge is the RRC Idle UEs, whose presence is not known to the gNB. 
This document looks at need and one possible way to reduce network transmission in low and medium load situations i.e., when the number of UEs present in a radio cell is relatively low, compared with peak hour presence or in non-peak hour traffic when there are many UEs in the cell but only a limited number of these are transitioning to RRC Connected.
2. Discussion

Many of the already proposed solution focus on “SSB/SIB1 reduction/adaptation can be achieved by increasing the SSB burst periodicity and SIB1 periodicity and/or repetition frequency so that the SSB and/or SIB1 are transmitted less often (e.g., during low load), thus saving energy.”

While the above techniques do help network save some energy, it has following problems:
1) If there are no UEs in the cell or UEs that could have used another cell, in absence of this knowledge the network still keeps transmitting SSB, MIB and System Information.
2) For the UEs this means some kind of performance degradation since it is camping on a cell that transmits SSBs, MIB, SI less often and thereby delaying its measurements and therefore the Idle mode mobility.
A network may want to limit/ minimize interruptions in providing service to any RRC Idle UEs, and yet save energy by not transmitting or at least by reducing transmission of one or more of SSBs, MIB, System Information and Paging messages in the downlink. This can only be done when e.g.,:
-	there are ideally no (or minimum) Idle UEs in the cell e.g., in sparsely populated areas; or,
-	the (average) number of UEs transitioning to RRC Connected from RRC Idle is low, during non-peak hours. 
However, a radio network as such does not know if there are any/ many Idle UEs present in its coverage area. To overcome this shortcoming, a three step procedure can be used as in Figure 2 below:



[bookmark: _Ref113282405]Figure 2: A Query – Response Procedure

Step 1: A radio network (e.g., gNB in 5G NR) sends a DL common signalling (e.g., in a Paging like message) addressing RRC Idle UEs in the cell, querying if it would be possible to (re)select another cell (according to TS 38.304), basically asking the RRC Idle UEs to check if any of the neighbouring cells have sufficient radio quality (to support an emergency call – as an acceptable cell).
Step 2: RRC Idle UE needs to evaluate if there is at least one neighbour that it can select/ reselect to continue receiving normal service. UE responds to the gNB’ s Query only if coverage from no other neighbour cell is available, indicating that the current serving cell is the only available suitable cell.
Step 3: If gNB receives none or less than a threshold number of responses until a certain time after transmitting the Query, it determines to save energy by switching off its DL transmission (one or more of SSBs, MIB and System Information) and/ or UL reception or, concludes that to a certain extent the DL transmissions can be reduced. If the gNB decides to save energy, it transmits DL signalling (Idle Mobility Command), asking the RRC Idle UEs to perform RRC Idle state mobility (selection, reselection).
Proposal: RAN2 kindly consider the potential of energy saving corresponding to RRC Idle UEs in non-peak hours and look into possible solution space.
3. Conclusion

[bookmark: _Annex]In this contribution, following proposal is made:
Proposal: RAN2 kindly consider the potential of energy saving corresponding to RRC Idle UEs in non-peak hours and look into possible solution space.
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