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Introduction
The Release 19 WI for Network Energy Saving (NES) was approved in RAN#102 [1]. One of the objectives for specification is as follows:
	3. Specify adaptation of common signal/channel transmissions. [RAN1/2/3/4]
· [bookmark: _Hlk158621745]Adaptation of SSB in time domain, e.g. adapting periodicity 
· Adaptation of PRACH in time domain
· Study adaptation of PRACH in spatial domain, e.g. non-uniform PRACH resources per SSB, and specify if found beneficial
· This study is to be done in 2Q’2024 only
· Adaptation of paging occasions including confining the paging occasions in the time domain
· Note: there shall be no paging latency increase
· Note: there shall be no negative impact to legacy UEs, unless significant benefits are shown 



This contribution focuses on relevant aspects concerning the adaptation of common signals and channels. 
Adaptation of Paging Occasions
In cellular networks, paging occasions are typically distributed across time to ensure distributing the paging load over time and, therefore, timely delivery of paging messages to UEs. However, spreading paging occasions throughout time may lead to suboptimal energy utilization in the network. Compact paging occasions, concentrated within specific time slots, can potentially yield energy savings by allowing gNB to enter deeper sleep modes during idle periods, particularly if SSB and SIB-1 are also adapted. A more compact pattern may also be defined without compromises to paging capacity by keeping the same capacity as the sparse pattern.
However, as long as legacy UEs are present, they will use the legacy paging pattern. Therefore, the energy saving potential of adapting the paging occasions cannot be fulfilled with legacy UEs. For this reason, operators should have the possibility to bar legacy UEs from cells applying paging adaptation. 
Observation 1: The energy saving potential of adapting the paging occasions cannot be fulfilled with legacy UEs.
Proposal 1: RAN2 to investigate the solutions to optionally bar the legacy UEs from cells applying  adapting the paging occasions for NES.
Adaptation of PRACH
Time
PRACH capacity can easily become the bottleneck in cellular networks at periods of high load. However, during periods of low load PRACH reception may as well become the reason why a gNB cannot implement larger energy savings. 
The key to achieve backward compatibility on PRACH adaptations would be to have sparse RACH occasions which are available at all times, and as the load increases extra RACH occasions are added to serve the load created by Rel-19 UEs. 
Observation 2: Having sparse PRACH occasions which are always available and adding extra PRACH occasions as the load increases to serve the Rel-19 UEs, can be a backward compatible approach for adapting PRACH occasions.
Spatial
Spatial adaptations of PRACH can also be considered. In essence, this modifies the typical behaviour of initial beam selection where the same transmission beam is used for SSB/SIB-1 and later a corresponding reception beam is used for PRACH. A spatial adaptation would be, for example, to have less beams for PRACH than for SSB/SIB-1. 
Before any standardization happens on that respect it should be clarified under which scenarios and antenna configurations this is applicable and what energy savings can be attained. 
Proposal 2: RAN2 to clarify in which scenarios and antenna configuration spatial adaptation of PRACH occasions should be considered.
Conclusions
In this contribution, we discussed some aspects of Common signals adaptation for NES. The following observations and proposals have been made:
Observation 1: The energy saving potential of adapting the paging occasions cannot be fulfilled with legacy UEs.
Observation 2: Having sparse PRACH occasions which are always available and adding extra PRACH occasions as the load increases to serve the Rel-19 UEs, can be a backward compatible approach for adapting PRACH occasions.
Proposal 1: RAN2 to investigate the solutions to optionally bar the legacy UEs from cells applying  adapting the paging occasions for NES.
Proposal 2: RAN2 to clarify in which scenarios and antenna configuration spatial adaptation of PRACH occasions should be considered.
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