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1	Introduction
[bookmark: _Ref178064866]The following is stated for the Rel-18 SI on network energy savings [1]:  
3. 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
This contribution discusses miscellaneous techniques for network energy savings and possible way forward on what to focus.
2	Discussion
As described in the SID objective above, the UE feedback can help to achieve more dynamic transmissions and receptions, which should lead to more energy efficient network operation. However, only the UE feedback may not be sufficient for all network energy efficiency cases, considering that not always the UE feedbacks may be synched. As an example, the UE could send the field reducedMaxBW-FR1 to indicate a preferred reduction in bandwidth for power saving purposes. The network could, in principle, reconfigure the UE bandwidth based on this feedback and possibly save power. But in order to do so, the network would have to receive feedback from other UEs it is serving, and expect that those UEs would also indicate similar bandwidth preference. Furthermore, if using the current UE assistance information framework, the network cannot control when the UE would send such feedback, so it cannot guarantee either that it will receive feedback from all served UEs in a certain time window. Hence, other energy efficient solutions, that do not rely purely on UE feedback, should also be studied.
[bookmark: _Toc110870179][bookmark: _Toc110948662]The UE feedback may not be sufficient for some network energy efficient techniques.
Currently, the network may need to transmit multiple signals regardless of the traffic load. For instance, in empty load scenarios (i.e., no UE is accessing the cell), reference signals and SIBs may still be transmitted so that the cell is discoverable by UEs, however this is not really being used by any UEs. Another issue is that the network cannot inform the UE about potential changes on the network side due to energy saving. In low/medium load scenarios, the network may have sleeping opportunities that it may not be able to exploit due to the lack of signalling to inform the UE about such sleeping opportunities. Those issues generally imply that there is a waste of network resources and unnecessary power consumption in low to medium load scenarios. 
Hence, RAN2 should focus on techniques that can reduce the waste of resources. Considering the RAN1 discussions [2] on energy saving techniques, we think the focus should be on paging/PEI, reference signals (e.g., synch signals), SI broadcast, and potentially configuration optimizations. For example, the NW may transmit PEI but it does not know if any UE within the cell is actually using that, which is again a waste of resource if no UE or small number of UEs are only using it. The NW currently needs to transmit paging in all the configured beams, and similarly escalate paging if the UE does not respond within the current cell, while a UE typically monitors paging in its strongest beam or few beams. 
[bookmark: _Toc110948663]In low to medium load scenarios, the network may have sleeping opportunities that may not be currently exploited.
[bookmark: _Toc110948657]Energy saving techniques should focus on avoiding waste of resources, including:
[bookmark: _Toc110948658]– paging/PEI;
[bookmark: _Toc110948659]– reference signals;
[bookmark: _Toc110948660]– SI Broadcast;
[bookmark: _Toc110948661]– configuration (dedicated/broadcast); 
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The UE feedback may not be sufficient for some network energy efficient techniques.
Observation 2	In low to medium load scenarios, the network may have sleeping opportunities that may not be currently exploited.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Energy saving techniques should focus on avoiding waste of resources, including:
– paging/PEI;
– reference signals;
– SI Broadcast;
– configuration (dedicated/broadcast);
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