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Introduction
The RAN WG approved work item on Enhancements of network energy savings for NR [1], that includes the following objective:
	
Study procedures and signaling method(s) to support on-demand SIB1 for UEs in idle/inactive mode, including: [RAN1/2/3]
· Triggering method by uplink wake-up-signal using an existing signal/channel.
· Wake-up-signal configuration provisioning to UE 
· Note: No modification of SSB will be discussed under this objective
· Information exchange between gNBs at least for the configuration of wake-up signal, if necessary.
· Checkpoint for normative work in RAN#105


Our view on other objective in the work item on enhancements of network energy savings are available in our companion contributions [2] and [3].
Initial study considerations
Various results regarding on-demand SIB1 were reported in [4] showed that in low or no-load situations power can be saved by not transmitting SIB1. This is especially the case when the SSB transmission periodicity is larger than 20 ms and thus the gNB can sleep deeper and for a longer time. However, the energy saving benefits when having constant SSB transmissions every 20 ms was not explored during the Rel-18 SI for network energy savings. In our view, there are several design considerations as well as energy saving performance that need to be studied. In our understanding, three fundamental questions need to be addressed:
· How to trigger the on-demand SIB1 transmissions?
· Where is the on-demand SIB1 delivered?
· What is the impact to legacy UEs?
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Figure 1. Potential approaches to handling trigger for on-demand SIB1.

In our opinion, the first aspect of how to trigger the on-demand SIB1 transmission is the most important, as this would provide the high-level direction for the study as well as a potential following normative phase. In our understanding, the trigger could either happen in the cell without SIB1 transmission that the UE tries to camp on or in another cell. Both these options have multiple sub-options and further details that need to be studied. Some of these aspects need to be studied together with the corresponding SIB1 delivery method as there are timing restrictions as well as protocol restrictions. 

Proposal 1: 
· RAN1 to study how to trigger on-demand SIB1 transmissions by UEs in idle/inactive mode, including which cell the trigger is delivered from the UE.
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Figure 2. Potential approaches on where on-demand SIB1 could be delivered.
The second, major aspect is how and where the SIB1 is delivered to the UE. This study also needs to contain the information when the UE could expect the transmission of the SIB1 in the cell as monitoring all slots might not be very power efficient for the device. Depending on in which cell the SIB1 trigger is sent, the transmission of on-demand SIB1 could have different benefits and drawbacks.

Proposal 2: 
· RAN1 to study how SIB1 is delivered to the UE upon the request of on-demand SIB1 transmission, including which cell on-demand SIB1 transmission is delivered for UEs in IDLE/INACTIVE mode.  

Another important aspect is the impact of on-demand SIB1 transmissions on legacy UEs or Rel-19 non-NES UEs. In our understanding these UEs will not have the capability to request the SIB1 nor be able to camp on cells that do not transmit SIB1. However, if the transmissions of the SSBs is unchanged for a cell, but SIB1 is transmitted only based on on-demand mechanics, discussion is needed on whether to support a UE that may not support transmission of trigger SIB1 but is able to receive on-demand SIB1 could still decide to camp on the cell. TS 38.331 [5] currently specifies that if a UE is not able to receive SIB1, this UE considers the cell as barred. Some further study on whether legacy UE and Rel-19 non-NES UEs can acquire the on-demand transmitted SIB1 that was requested by a Rel-19 NES UE could still be able to camp on the cell is required. Depending on design for on-demand SIB1 and how trigger for on-demand SIB1 is handled, the impact to legacy UE (including non-NES enabled Rel-19 UE) is expected to be different.

Proposal 3: 
· RAN1 to study the impact of on-demand SIB1 transmission on legacy UEs and Rel-19 non-NES UEs.

Conclusions
In this contribution, we have provided our views on on-demand SIB1 transmissions for idle/inactive mode UEs. In summary, we have the following list of proposals:
Proposal 1: 
· RAN1 to study how to trigger on-demand SIB1 transmissions by UEs in idle/inactive mode, including which cell the trigger is delivered from the UE.
Proposal 2: 
· RAN1 to study how SIB1 is delivered to the UE upon the request of on-demand SIB1 transmission, including which cell on-demand SIB1 transmission is delivered for UEs in IDLE/INACTIVE mode.  
Proposal 3: 
· RAN1 to study the impact of on-demand SIB1 transmission on legacy UEs and Rel-19 non-NES UEs.
References
[1] [bookmark: _Ref127482457][bookmark: _Ref126954038][bookmark: _Ref129631270][bookmark: _Ref141276768][bookmark: _Ref129631094][bookmark: _Ref127529568]RP-234065, “New WID: Enhancements of network energy savings for NR”, Ericsson, December 2023.
[2] [bookmark: _Ref157431571]R1-2400369, “Design of on-demand SSB SCell operation”, Intel Corporation, Athens, Greece, February 2024.  
[3] [bookmark: _Ref157431572]R1-2400371, “Adaptation of common signal/channel transmissions for Network Energy Saving”, Intel Corporation, Athens, Greece, February 2024.
[4] [bookmark: _Ref157692173]3GPP TR 38.864, “Study on network energy savings for NR”, V18.1.0, March 2023.
[5] [bookmark: _Ref158746544]3GPP TS 38.331, “NR; Radio Resource Control (RRC); Protocol specification”, V18.0.0, January 2024. 


1/12
image1.emf
time

time

time

Target Cell for IDLE 

mode camping

IDLE mode UE

Neighbor Cell

(non-target cell)

On-

demand

SIB1

Cell #A

Cell #B

UE

SSB

time

time

time

SSB

SIB1

Trigge

r

On-

demand

SIB1

SIB1

Trigge

r

Approach 1) Trigger sent

to Target Camping Cell

Approach 2) Trigger sent to

Non-target Camping Cell


image2.emf
time

time

time

Target Cell for IDLE 

mode camping

IDLE mode UE

Neighbor Cell

(non-target cell)

On-

demand

SIB1

Cell #A

Cell #B

UE

SSB

time

time

time

SSB

SIB1

Trigge

r

SIB1 for 

Cell #A

SIB1

Trigge

r

Approach 1) On-demand 

SIB1 sent in Target Cell

Approach 2) on-demand 

SIB1 sent in non-Target Cell


