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1. Introduction
RAN1 has already started this study and made some progress. RAN2 should definitely build-up on this but system information is mainly RAN2 area, so we should make further progress and inform RAN1 in right time to avoid duplication of efforts.
This document intends to establish terminologies, discusses main scenarios and some intends to make some basic proposal to channelize RAN2 study.
2. Discussion
The WID [1] includes the following for on demand SIB1 study:
	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


As is known to 3GPP since ever, SIB1 is vital in providing basic configuration for cell camping (cell selection, reselection), UL access (RACH configuration) etc. – so, the question is how UE will attain a first configuration to even request for SIB1. Let’s first start be establishing some terms for our study.
Terminology

RAN1 has started using some terms already and it would be in our interest not to develop new terms:
· 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

Proposal 1: RAN2 can adopt RAN1 agreed terms “Cell A” for an anchor cell and “NES Cell” for a non-anchor cell not transmitting SIB1 regularly.

Further we may use the following terms:

1. “SIB1-request configuration” is the configuration for requesting SIB1 of the NES Cell. This includes possibly the PRACH configuration (or the like depending on RAN1 progress).
2. “SIB1 request” can be used for an on-demand request for SIB1 of one or more NES Cell(s). This can be a Msg1/ MsgA (assuming RACH is agreed in RAN1) and/ or a new/ existing RRC CCCH message (Msg3), MAC CE etc., to be decided later.
3. Term “SIB1 provisioning” can be used to designate the provisioning of SIB1 of NES Cell. Whether this is using broadcast mode or Msg2/ Msg4/ MsgB from Cell A or from NES Cell directly, can be studied subsequently.

Proposal 2: Terms “SIB1-request configuration”, “SIB1 request” and “SIB1 provisioning” maybe used at least for RAN2 discussion.
Scenarios

For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 studied 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 

[UL WUS transmission = SIB1 request]
This gives 4 different scenarios 1A, 1B, 2A and 2B. From RAN2 perspective, the option 1A is very important since a UE may not always find Cell A first, if at all, as it depends ultimately on UE geometry. In addition, ensuring perpetual availability of Cell A can greatly constrain deployment and thereby hinder energy saving coming from on-demand transmission of SIB1 as the operator would need to provide overlapping coverage. Interestingly, if scenario 1A can be made to work, perhaps the solution can be reused irrespective of the availability of Cell A.

Observation 3a: Availability of Cell A can’t be easily ensured as it depends ultimately on UE geometry. 
Observation 3b: Ensuring universal availability of Cell A can greatly restrict energy saving coming from on-demand transmission of SIB1.
Proposal 3: RAN2 kindly study all scenarios (based on from which cell UE obtains the SIB1-request configuration, to which cell the UE sends the SIB1 request and from where the SIB1 provisioning takes place), starting with the one where the UE does not have access to Cell A.

SIB1-request configuration
At least the following options for providing SIB1-request configuration of an NES cell to a UE exist:

a) From Cell A: The most obvious option is to receive SIB1-request configuration of an NES cell from Cell A. This however is likely increasing broadcast signalling load especially assuming that this configuration information needs to sit in SIB1 of the Cell A, or some other SIB which is broadcasted regularly i.e., not requiring the UE to make an on-demand request to Cell A to even obtain the SIB1-request configuration for NES Cell. An on-demand request for even “SIB1-request configuration” wastes UE battery and at the same time delays cell reselection to NES Cell and most importantly can’t be used for cell selection procedure where the UE detects the NES Cell first (while transitioning to Idle mode from RRC Connected or from Out of Service).
Observation 4a: Broadcasting SIB1-request configuration of an NES cell from Cell A increases signalling load of the Cell A and offsets energy saving gains.
Observation 4b: Requiring on-demand request to even obtain “SIB1-request configuration” has many issues (consumes UE battery, delays cell reselection and most importantly can’t be used for cell selection procedure).

The following can therefore be used as guiding principal for our further study:
Proposal 4: UE should not be required to make on-demand request to obtain “SIB1-request configuration”.

b) Pre-configured: Preconfiguration is widely used in sidelink communication but reusing preconfiguration for SIB1-request configuration provisioning can be seen as too restrictive and may take away some PRACH resource unless further study reveals otherwise. This is however very signalling efficient and therefore can’t be ruled out at this early stage.
c) From NES cell: Since NES Cell needs to be save energy by not broadcasting SIB1 regularly, obtaining SIB1-request configuration must be from SSB. The Study however is clear that “No modification of SSB will be discussed under this objective”, it is therefore interesting to see if and how NES Cell can itself provide SIB1-request configuration. This is worth studying.
Proposal 5: Study following options for providing SIB1-request configuration of a NES cell:

a) From Cell A
b) Pre-configured 

c) From NES cell (e.g., from SSB, without modifying it)


SIB1 provisioning 

Broadcasting SIB1 of a NES Cell by the Cell A will increase the signalling load of the Cell A if the Cell A needs to fully broadcast the SIB1 of the NES Cell using e.g., 20 ms retransmissions/ repetitions. From the system perspective this does not bring much energy saving gains since same amount of energy is consumed by one or the other node in provisioning SIB1 of a NES Cell. So, RAN2 should focus study to minimize broadcasting of SIB1 of NES Cell.
Proposal 6: RAN2 study should focus on minimizing broadcasting of SIB1 of NES Cell by Cell A.
Finally, it is important that we study when UE initiates SIB1 request procedure for an NES cell both in the presence and absence of a corresponding Cell A.

Proposal 7: RAN2 to discuss triggers for initiating SIB1 request procedure.
Conclusion

In this contribution, the following proposals are given based on the discussion:

Proposal 1: RAN2 can adopt RAN1 agreed terms “Cell A” for an anchor cell and “NES Cell” for a non-anchor cell not transmitting SIB1 regularly.
Proposal 2: Terms “SIB1-request configuration”, “SIB1 request” and “SIB1 provisioning” maybe used at least for RAN2 discussion.

Observation 3a: Availability of Cell A can’t be easily ensured as it depends ultimately on UE geometry. 
Observation 3b: Ensuring universal availability of Cell A can greatly restrict energy saving coming from on-demand transmission of SIB1.

Proposal 3: RAN2 kindly study all scenarios (based on from which cell UE obtains the SIB1-request configuration, to which cell the UE sends the SIB1 request and from where the SIB1 provisioning takes place), starting with the one where the UE does not have access to Cell A.

Observation 4a: Broadcasting SIB1-request configuration of an NES cell from Cell A increases signalling load of the Cell A and offsets energy saving gains.

Observation 4b: Requiring on-demand request to even obtain “SIB1-request configuration” has many issues (consumes UE battery, delays cell reselection and most importantly can’t be used for cell selection procedure).

Proposal 4: UE should not be required to make on-demand request to obtain “SIB1-request configuration”.

Proposal 5: Study following options for providing SIB1-request configuration of a NES cell:

a) From Cell A
b) Pre-configured 

c) From NES cell (e.g., from SSB, without modifying it)


Proposal 6: RAN2 study should focus on minimizing broadcasting of SIB1 of NES Cell by Cell A.
Proposal 7: RAN2 to discuss triggers for initiating SIB1 request procedure.
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