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1. Introduction
A new WID on Enhancements of Network energy saving for NR [1] was approved in RAN#102 meeting and the following objectives, which have RAN3 impacts, are included.
1. Specify procedures and signaling method(s) to support on-demand SSB SCell operation for UEs in connected mode configured with CA, for both intra-/inter-band CA. [RAN1/2/3/4]
· Specify triggering method(s) (select from UE uplink wake-up-signal using an existing signal/channel, cell on/off indication via backhaul, Scell activation/deactivation signaling)
· Note1: On-demand SSB transmission can be used by UE for at least SCell time/frequency synchronization, L1/L3 measurements and SCell activation, and is supported for FR1 and FR2 in non-shared spectrum.
2. 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
This contribution discusses how to support SIB1 transmission of a NES cell for UEs in idle/inactive mode and the potential impacts on RAN3 specification.
2. Discussion
It is proposed in [1] that SIB1 transmissions by a NES cell may be avoided or reduced when there are no UEs in RRC IDLE/INACTIVE mode being present. The NES cell can be deployed in a capacity cell or as a non-anchor cell, or it can be a target cell for cell re-selection. In this case, how the idle/inactive mode UE obtains the SIB1 of a NES cell needs to be investigated. In this contribution, we listed three possible solutions which will have RAN3 impacts.
One possible solution is, as state in [1], an idle/inactive mode UE can send an uplink signal (UL WUS) to request a NES cell to transmit SIB1 for a specified duration. The UL WUS is used by UE to trigger the SIB1 transmission. Once receiving the UL WUS based on-demand SIB1 request, the NES cell can send SIB1 in a legacy way and for one or more legacy SIB1 periodicity.  
The other possible solution is that, instead of using a UL WUS as the trigger, an idle/inactive mode UE can directly send a on-demand SIB1 request of a NES cell to an anchor cell or a neighbour cell, and then the anchor/neighbour cell triggers the NES cell for SIB1 transmission. Once receiving the anchor/neighbour cell based on-demand SIB1 request, the NES cell can send SIB1 in a legacy way and for one or more legacy SIB1 periodicity. 
In order to further reduce power consumption, there is also one extreme case that a NES cell never send SIB1. In this case, a NES cell depends on other cells, e.g. an anchor cell in multiple-cell scenario or a neighbour cell, for SIB1 transmission. For example, an idle/inactive mode UE can send a SIB1 request to the anchor/neighbour cell to request the SIB1 of a specific NES cell. In the SIB1 request message, the cell identity of the NES cell, whose SIB1 the UE needs, can be carried. Once receiving the SIB1 request of a NES cell, the anchor/neighbour cell can send SIB1 of that NES cell to UE via dedicated signalling or its own SIB transmission.
Proposal 1: To investigate the above three possible solutions for SIB1 transmission of a NES cell.
2.1 UL WUS configuration
For the 1st solution mentioned above, the configuration of the UL WUS used by UE to trigger on-demand SIB1 transmission shall include the resource allocation of the UL WUS, which can be configured as following:
· In the time domain, UL WUS for on-demand SIB1 may have a pre-defined offset towards the DL signal such as DRS/SSB, e.g. UL WUS signal for on-demand SIB1 may be transmitted after nwus slot (>minimum UE processing time) after the latest DRS or SSB reception.  
· In the frequency domain, UL WUS for on-demand SIB1 may be transmitted with a pre-defined offset relative to the position of SS/PBCH. 
· The cell DTX/DRX configuration can also be included in order to let UE know when the NES cell will be in normal operation mode.
The UE needs to obtain the UL WUS configuration of a NES cell before it sends the on-demand SIB1 request. In case of multi-cell scenario, the anchor cell, e.g. in coverage layer, may send UE the UL WUS configuration for a NES cell, e.g. in capacity layer, through its own system information, paging or dedicated signalling. In case of single-cell scenario, UE may also get the UL WUS configuration for a NES cell from a neighbour cell in advance. This details on how the anchor cell or neighbour cell transmits the UL WUS configuration of a NES cell to UE can be analysed and decided by RAN2. 
However, no matter which method(s) RAN2 chooses, the anchor cell or neighbour cell needs to obtain the UL WUS configuration of a NES cell beforehand. Therefore, inter-node exchange of UL WUS configuration from a NES cell is necessary.
Proposal 2: Inter-node exchange of UL WUS configuration from a NES cell is necessary. 
The related CR to TS38.300 based on the above proposals are in [3]. 
Proposal 3: To agree CR to 38.000 on inter-node exchange of UL WUS configuration in [3].
About the information exchange between gNBs over Xn interface, the existing NG-RAN node Configuration Update procedure, which is used to update application level configuration data needed for two NG-RAN nodes to interoperate correctly over the Xn-C interface [2], can be reused for UL WUS configuration exchange, as shown in figure 1. 

		
Figure 1: NG-RAN node Configuration Update procedure
Proposal 4: To reuse NG-RAN node Configuration Update procedure for UL WUS configuration exchange over Xn interface.
The detailed IE changes in NG-RAN node Configuration Update message in TS38.423 can be discussed after RAN2 defines the UL WUS configuration parameters.
2.2 On-demand SIB1 request
In the 2nd solution mentioned above, after receiving the on-demand SIB1 request of a NES cell from a UE, the anchor/neighbour cell will send a on-demand SIB1 request to that specific NES cell to request it to transmit SIB1. A new on-demand SIB1 request procedure needs to be defined over Xn interface, for example, as shown in figure 2.

		
Figure 2: on-demand SIB1 request procedure
Proposal 5: To define a on-demand SIB1 request procedure over Xn interface to trigger SIB1 transmission in a NES cell.
2.3 SIB1 transmission
In the last solution, comparing to the other solutions proposed, the SIB1 of a NES cell will not transmit directly form that NES cell, but from an anchor/neighbour cell. Therefore, the SIB1 of a NES cell needs to be exchanged to the anchor/neighbour cell. Regarding the SIB1 exchange between gNBs over Xn interface, the existing NG-RAN node Configuration Update procedure can also be reused for SIB1 exchange, as shown in figure 3. 

		
Figure 3: NG-RAN node Configuration Update procedure
Proposal 6: To reuse NG-RAN node Configuration Update procedure for SIB1 exchange over Xn interface.
3. Proposals
In this contribution, we analysed the issue of SIB1 transmission of a NES cell and the related inter-node exchange of UL WUS configuration, SIB1 request and SIB1, and the following proposals were drawn from the analysis.
Proposal 1: To investigate the above three possible solutions for SIB1 transmission of a NES cell.
Proposal 2: Inter-node exchange of UL WUS configuration from a NES cell is necessary. 
Proposal 3: To agree CR to 38.000 on inter-node exchange of UL WUS configuration in [3].
Proposal 4: To reuse NG-RAN node Configuration Update procedure for UL WUS configuration exchange over Xn interface.
Proposal 5: To define a on-demand SIB1 request procedure over Xn interface to trigger SIB1 transmission in a NES cell.
Proposal 6: To reuse NG-RAN node Configuration Update procedure for SIB1 exchange over Xn interface.
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