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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
Rel-19 WID RP-234065 on enhancements of network energy savings for NR has been agreed in RANP#102, with the objective including on-demand SIB1 for IDLE/INACTIVE as following:
	1. 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




In this contribution, justification to further specify the on-demand SIB1 for IDLE/INACTIVE UEs is elaborated and way forward to proceed the study is proposed.
2. Discussion
2.1 On-demand SIB1 options
With on-demand SIB1 in a NES cell, a UE can acquire the SIB1 of the NES cell either from other associated cells e.g., an anchor cell or from the NES cell in response to a trigger from UE on-demand. On-demand SIB1 transmission can prolong the cell inactivity period to maximize the network energy saving gain. 
In RAN1#116, it is agreed the assumption that Cell A is a cell that is periodically transmitting at least its own SIB1 and NES Cell is a cell that may transmit SIB1 transmission in response to UL WUS from a UE. Then depending on where the UE can obtain the UL WUS configuration, it has two options as following.
Option 1: UE obtains the UL WUS configuration from NES Cell
With this option, UE may camp on the NES cell and then acquire the UL WUS configuration from this NES cell. The pros and cons of this option is listed as following:
Pros:
1. UE directly acquires the UL WUS configuration from its camping cell, and can potentilly send the UL WUS straightaway if needed.
2. The only option to support standalone NES cell but can support multi-cell sceanrio as well. 
Cons:
1. UE will acquire the UL WUS configuration either from PBCH/MIB or from pre-configuration, which indicates a non-negligible specification impact.
2. The configuration of UL WUS would be limited due the to the payload limitation of PBCH/MIB.   
Option 2: UE obtains the UL WUS configuration from Cell A 
With this option, UE may camp on an anchor cell e.g., Cell A or moves from Cell A to a NES cell and acquire the UL WUS configuration from Cell A. The pros and cons of this option is listed as following:
Pros:
1. Provide more choices on how to provide the UL WUS configuration for NES cell as not having the limitation as in Option 1.
2. Multi-cell scenario can be supported while allowing the UE camping on the anchor cell..
3. May have less specification impact.
Cons:
1. Extra burden on Cell A which may have negative impact on the energy saving performance of Cell A.
2. UE may have to store the UL WUS configuration for NES cell and how many such configurations would UE store, will have specfication impact.
3. Validity of UL WUS configuration may need extra specificaiton work. 
4. Can only work in multi-cell scenario.
It should be noted that these two options don’t necessarily correlates with the different options to/from the UE will send the UL WUS/obtain on-demand SIB1. Based on the analysis, it is proposed that:
Proposal 1: Both options that UE obtains UL WUS configuration from NES cell or from Cell A should be studied and there is no need to down-select at this stage.  
Then depending on the combination of where a UE transmits UL WUS to and where a UE obtains on-demand SIB1, the different options are listed as following:
Option 1: UE transmits UL WUS to Cell A and obtains on-demand SIB1 from Cell A
This option works in multi-cell scenario. It is assumed that UE may get the UL WUS configuration from Cell A and there is information exchange between Cell A and NES Cell regarding the UL WUS configuration as well as on-demand SIB1 in NES Cell. This solution may maximize the network energy saving gain in NES Cell but at the same time imposing overhead on Cell A on transmitting UL WUS configuration and on-demand SIB1 of NES Cell. Maintaining the up-to-date SIB1 of NES Cell and coordination on backhaul will be a challenge. Furthermore, a UE who transmits UL WUS to trigger an on-demand SIB1 transmission might probably initiate RACH to NES Cell later, so the NES Cell will anyway wake up afterwards.
Based on the above analysis, it is proposed to de-prioritize Option 1.   
Option 2: UE transmits UL WUS to Cell A and obtains on-demand SIB1 from NES Cell
This option works in multi-cell scenario. UE may get the UL WUS configuration from Cell A. It is assumed that there is information exchange between Cell A and NES cell after Cell A receives the UL WUS from a UE. NES Cell doesn’t need to wake up to receive the UL WUS from any UEs, therefore can improve the energy saving performance of NES Cell. On the other hand, it is envisaged that there is an extra delay between UL WUS is sent to the on-demand SIB1 is transmitted from NES Cell. Depending on the design of the UL WUS, there may be additional specification impact e.g., whether cross-carrier scheduling is allowed or not regarding the UL WUS sent to one cell and get reply from another cell.
Option 3: UE transmits UL WUS to NES Cell and obtains on-demand SIB1 from NES Cell   
This option works in both multi-cell and standalone scenario. UE can get the UL WUS configuration either from Cell A (multi-cell scenario) or from NES Cell (standalone scenario). There will be no extra delay and information exchange between Cell A and NES Cell on acquiring on-demand SIB1 comparing with Option 2, but with a slight network energy consumption increase as NES Cell needs to wake up to receive any potential UL WUS from UEs.
Based on the above analysis, it is proposed to study both Option 2 and Option 3 with a slight preference on Option 3.
Proposal 2: It is proposed to de-prioritize the option that UE transmits UL WUS to Cell A and obtains on-demand SIB1 from Cell A.  
Proposal 3: It is proposed to study both the options as following with a slight preference on Option 3:
Option 2: UE transmits UL WUS to Cell A and obtains on-demand SIB1 from NES Cell.
Option 3: UE transmits UL WUS to NES Cell and obtains on-demand SIB1 from NES Cell.   

3. Conclusion
We propose RAN2 to discuss following proposals:
Proposal 1: Both options that UE obtains UL WUS configuration from NES cell or from Cell A should be studied and there is no need to down-select at this stage. 
Proposal 2: It is proposed to de-prioritize the option that UE transmits UL WUS to Cell A and obtains on-demand SIB1 from Cell A.  
Proposal 3: It is proposed to study both the options as following with a slight preference on Option 3:
Option 2: UE transmits UL WUS to Cell A and obtains on-demand SIB1 from NES Cell.
Option 3: UE transmits UL WUS to NES Cell and obtains on-demand SIB1 from NES Cell.   
 


  

