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Introduction
In RAN#102 meeting [1], RAN plenary has reached the agreement to set the objective for the study on the on-demand SIB1 procedure for UE in idle/inactive mode. The design objective includes to study the triggering method and the wake up signal configuration, as well as the corresponding procedure. 
	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, we provide our views on the issues to be resolve as well as the suggested solutions in order to support this feature to accomplish the WID within R19 time frame. 

Discussion
On-demand SIB1 motivation
During the NES R18 study phase the on-demand SIB1 for idle/inactive UE has been discussed. Given that in the legacy system the network broadcasts SIB1 regardless whether there is any idle UE actually needs to read the system information for camping or initial accessing to the network. Under this situation, there is no way to ensure that all the broadcast SIB1 are useful, inevitably leading to remarkable power consumption waste. A more energy efficient procedure therefore was called for and the on-demand SIB1 becomes a good candidate solution to fight against such waste. The motivation is to make the network transmit SIB1 only when it is needed by some UEs. Thus, the wasting SIB1 transmissions could be skipped and the energy saving gain is achieved. This naturally requires some coordination between the network and UE, otherwise, the energy saving can be realized by pure network implementation but the system operation efficiency will become too low to  be considered in real life. 
Open issues and suggested solutions
In this section, we discuss some of the open issues that RAN1 may need to discuss. The issues are either related to the general design target or the bottleneck that we may face during the procedure design. In any case, we suggest that RAN1 can go through these pointed issues and try to come up with some consensus. 
Issue 1: on-demand signal in NES cell or normal cell
In NES R18 study phase, there were at least two directions on the table. In the first direction, the OD signal is transmitted in normal cell and the SIB1 of NES cell is also obtained from the normal cell. The overall procedure is depicted in Fig. 1. 
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Fig. 1:
It would mean that the normal cell needs to monitor the on-demand signal from the potential R19 UE and further the normal cell needs to schedule the NES cell SIB1. Moreover, the normal cell continues to serve the legacy UE. In this respect, we indeed add much more burden to the normal cell. If we go for this direction, it implies that the normal cell needs to take over the load of SIB1 of the NES cell. When the number of such NES cell becomes large, the normal cell may get completely overloaded. This is not fair for a normal cell as it still needs to handle the communications with the legacy UEs instead of becoming an pure anchor cell for the NES UEs.  
Observation 1: Transmitting on-demand signal at normal cell, or obtaining SIB1 of NES cell from normal cell makes normal cell completely overloaded. 
Another direction is that idle UE only obtains the OD configuration information from a normal cell and UE performs OD transmission as well as obtains SIB1 from the NES cell, as shown in Fig. 2. Towards this direction, the normal cell load can be kept balanced as the normal cell only provides the configuration of the on-demand signal of the NES. The NES SIB1 is still obtained from the NES cell. With this, even the NES cell number gets large, this direction is still scalable, because there is no unique cell that accumulates the SIB1 of other cells, and each cell (either normal or NES) only provides the SIB1 of its own.   
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Fig. 2:
Observation 2: Transmitting on-demand signal and obtaining SIB1 at NES cell can make the NES feature more scalable without impacting the load of the normal cells, while still benefiting from the energy saving. 
Proposal 1: RAN1 should support transmitting OD signal and obtaining SIB1 from NES cell. 
Issue 2: how to protect legacy UE
As discussed in the previous section, the motivation of this feature is to make the NES cell transmit SIB1 when it is needed, instead of systematically broadcasting the SIB1. Therefore, the network normally does not have apriori information to judge whether there is a need for requesting SIB1 message from an idle UE. That is the motivation of this release to introduce some coordination between the idle UE and the network relying on the on-demand signal. With this being said, the NES cell is not suitable for any legacy UE to access, because the legacy UE cannot transmit OD signal and the legacy UE does not know in what condition the NES cell will transmit the SIB1. Therefore, the legacy UE may spend a lot of effort by detecting the SIB1 but at the end the efforts may not be paid-off. In order not to impact the legacy UE’s power consumption, it is naturally understood that the NES cell with OD-SIB1 feature is not preferred for legacy UE to access. In this regards, the issue to concern is how to prevent the legacy UE from camping/accessing to such NES cell, while still allowing R19 UE to access. 
Observation 3: For an NES cell enabling on-demand SIB1, it should avoid legacy UE from attempting to access the cell. Although the legacy UE will highly probably fail to access, it will significantly impact legacy UE power consumption and result in a energy waste for the legacy UE. 
Proposal 2: It is not expected for the legacy UE to attempt to access a NES cell enabling on-demand SIB1 function. 
To resolve this issue, the following solution may be considered. To allow an idle UE to perform cell re-selection where a SSB is not at sync raster. For example, as shown in Fig. 3, for an NES cell, the SSB is transmitted at off sync raster. Thus, no UE can camp on this NES cell (including legacy UE and R19 UE). But these UEs can camp on a normal cell. Moreover, when the normal cell provides the NES cell SSB center frequency in the cell re-selection configuration in SIB3 or SIB4, the R19 UE can know that there is a candidate NES cell for the cell re-selection. In the cell re-selection configuration, the normal cell can provide the frequency of the SSB of the NES cell and even the SSB is not at the sync raster, the R19 UE can still be able to detect the SSB at the given frequency location. Furthermore, the normal cell can also provide the on-demand resource configuration of the NES cell in the cell re-selection configuration. Thus, the R19 UE can know that the NES cell is a candidate cell for access and it is enabled with on-demand SIB1 feature. Eventually, the R19 UE can be able to access to the NES cell. But since the legacy UE cannot read the NES cell related configuration, the NES cell will not be a candidate cell for the legacy UE.  
Observation 3: Relying on cell re-selection configuration to configure NES cell SSB off sync raster frequency location and on-demand related configuration can effectively protect the legacy UE from camping on the NES cell and at the same time allowing R19 to access the NES cell with enabled on-demand SIB1 feature. While this solution needs to be confirmed by RAN4.

[image: ]
Proposal 3: cell re-selection configuration can be reused for the normal cell to provide NES cell configuration with on-demand SIB1 related parameters 

Conclusion
In this document, we share our views on the issues and potential solutions to address on-demand SBI1 for idle/inactive UEs. The observations and proposals are summarized below:
Observation 1: Transmitting on-demand signal at normal cell, or obtaining SIB1 of NES cell from normal cell makes normal cell completely overloaded. 
Observation 2: Transmitting on-demand signal and obtaining SIB1 at NES cell can make the NES feature more scalable without impacting the load of the normal cells, while still benefiting from the energy saving. 
Observation 3: For an NES cell enabling on-demand SIB1, it should avoid legacy UE from attempting to access the cell. Although the legacy UE will highly probably fail to access, it will significantly impact legacy UE power consumption and result in a energy waste for the legacy UE. 
Proposal 1: RAN1 should support transmitting OD signal and obtaining SIB1 from NES cell. 
Proposal 2: It is not expected for the legacy UE to attempt to access a NES cell enabling on-demand SIB1 function. 
Proposal 3: cell re-selection configuration can be reused for the normal cell to provide NES cell configuration with on-demand SIB1 related parameters 


Reference 
[1]     RP-234065, “New WID: Enhancements of network energy savings for NR”, Ericsson, 3GPP RAN#102.
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