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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]A Rel. 18 study item on “Study on network energy savings for NR” was approved in RAN#94-e [1]. During the study item, the network energy saving gains for potential techniques in various domains were studied and the conclusion of the study was captured in TR 38.864 [2]. The Rel-18 work item on network energy savings focused on adapting operations for RRC connected UEs and user specific signals and channels. A Rel. 19 work item to extend work on techniques for NES to common signals/channels was started in RAN1#116 [3]. The agreements on on-demand SIB1 operation made in the RAN1#116 [3] meeting is given below.

	Agreement
For discussion purpose, the following assumption will be used in RAN1
· Cell A: A cell that is periodically transmitting at least its own SIB1
· NES Cell: A cell that may transmit SIB1 transmission in response to UL WUS from a UE
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 studies the following options.
On target cell of UL WUS transmission:
· Option 1: UE transmits UL WUS to NES Cell
· Option 2: UE transmits UL WUS to Cell A
On configuration provision for UL WUS transmission
· Option A: UE obtains the UL WUS configuration from NES Cell
· Option B: UE obtains the UL WUS configuration from Cell A 
Other options are not precluded
[bookmark: OLE_LINK190]Agreement
· For study of UL WUS design, consider at least PRACH as a starting point
· FFS: Whether there is dedicated PRACH resource for SIB1 request 
· Other option(s) not precluded
Agreement
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 to discuss triggering conditions for sending UL-WUS.
Agreement
For the study of on-demand SIB1 for idle/inactive mode UE, RAN1 to further study whether feedback from gNB in response to the SIB1 request is supported including associated details.



This contribution discusses some of the techniques to support on-demand SIB1 and required configurations for the Wake-up-signal to request SIB1.

2 Techniques to support on-demand SIB1
In NR, the gNB perform transmission of SIB1 periodically to help a new UE trying to connect to the network. The periodic transmissions of SIB1 consume energy at the gNB. However, the transmitted SIB1 is used when a UE is trying to connect to the gNB. Further, the frequent transmissions of SIB1 by the gNB results in smaller inactive period for gNB. Therefore, transmission of SIB1 based on a request from a node in the network helps in power saving at the gNB. A WUS can be used by the UE for requesting the transmission of the SIB1. 

2.1. Design of WUS
Currently, the SIB1 is transmitted periodically, where the periodicity depends on multiplexing pattern of SSB and CORESET0. In the case of on-demand SIB1, the gNB transmits SIB1 only upon reception of a WUS. Further, the transmission of SIB1 can be on all beams of SSB burst or on certain SSB beam(s). In the former case the WUS is common indication whereas in latter the WUS should indicate the SSB(s) in which SIB1 transmission is needed. The design and configuration of the WUS can vary depending on the applicable scenarios. Following cases can be considered for the design of the WUS,
· Common WUS for the entire network: UE trying to access the cell will transmit the WUS. The gNB(s) receiving the WUS, transmits SIB1 in its active SSB beams.
· Cell specific WUS: The WUS contains an identifier of the cell in which the SIB1 is requested. The gNB receiving the WUS check the cell in which SIB1 is requested and transmit SIB1 in active SSB beams of the requested cell. 
· SSB(s) specific WUS: The WUS contains an identifier of the beam(s) in which the SIB1 is requested. Upon receiving the WUS, the gNB will identify the beam(s) in which SIB1 transmission is requested and transmit SIB1 only in those beam(s).

Observation1: Design and configuration of the WUS vary depending on the scenario of on-demand SIB1.
Proposal 1: Following alternatives can be considered for the design of WUS
Alt.1. Common WUS for the network.
Alt.2. Cell specific WUS.
Alt.3. SSB(s) specific WUS.
 
2.2  Signal/channel for the WUS
[bookmark: _GoBack]In case of on demand SIB1, it as agreed in RAN1#116[3] that for UL WUS design, at least PRACH should be considered as a starting point. Here a PRACH preamble can be utilized as the WUS. The PRACH preamble can one of either a common preamble (e.g., a predefined preamble) in case of a WUS common for network or a number of cells or can be a dedicated PRACH preamble in case of cell or beam specific WUS. An information to identify the PRACH preamble(s) should be provided to the UEs requesting on demand SIB1.

Proposal 2: UE transmitting PRACH preamble as WUS for on demand SIB1 is supported.
Observation 2: Configuration of WUS for on demand SIB1 depends on whether the WUS is common or dedicated.
Proposal 3: Study of configuration of WUS and mapping of WUS resources with cell or SSB in case of dedicated WUS is supported.

2.3 Configuration of WUS
The WUS configuration comprises the configuration to generate a WUS, the time and frequency resources to transmit the WUS, etc. The configuration can be configured to the UE by the gNB in DL. To minimize the configurations in DL some of the parameters of WUS can be predefined in specification. The gNB should provide the WUS configurations in a common provision for all CA scenarios. For e.g., the provision should be applicable to both colocated and non colocated CA scenarios. Hence, a UE should obtains the UL WUS configuration from NES Cell by the gNB. Similarly, a UE should transmits the UL WUS to NES Cell in order to have a common provision for on demand SIB1 for all CA scenarios.

Proposal 4: Support UE obtaining the UL WUS configuration from NES Cell.

Proposal 5: Support UE transmitting the UL WUS on NES cell.

3 Conclusion
In this contribution, we discussed the techniques required for NES. According to the technical analysis, the following proposals are made, 
Observation1: Design and configuration of the WUS vary depending on the scenario of on-demand SIB1.
Proposal 1: Following alternatives can be considered for the design of WUS
Alt.1. Common WUS for the network.
Alt.2. Cell specific WUS.
Alt.3. SSB(s) specific WUS.
Proposal 2: UE transmitting PRACH preamble as WUS for on demand SIB1 is supported.
Observation 2: Configuration of WUS for on demand SIB1 depends on whether the WUS is common or dedicated.
Proposal 3: Study of configuration of WUS and mapping of WUS resources with cell or SSB in case of dedicated WUS is supported.
Proposal 4: Support UE obtaining the UL WUS configuration from NES Cell.
Proposal 5: Support UE transmitting the UL WUS on NES cell.
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