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In the RAN#102 meeting, a new Work Item for network energy saving enhancement has been approved in RP-234065 including the following objective on on-demand SIB1 operation for NES [1]:
	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 considerations on on-demand SIB1 operation for NES.
2. Discussion
2.1 on demand SIB1 for idle/inactive UE
As shown in the WID, there may be some information exchange between gNBs, such as the WUS configuration. RAN1 has defined different cells with different functions as follows [2]:
	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



Figure 1 below provides the general scenario on the on-demand SIB1 operation. In the figure, the NES Cell will not always broadcast SIB1 and the Cell A is the cell that periodically transmits at least its own SIB1. 

 [image: ]
[bookmark: _Ref162692381]Figure 1 The illustrated case of on demand SIB1 operation

At the RAN1#116 meeting, the WUS configuration provision method and transmission method were discussed. Different options were provided as follows [2].  
	Agreement
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



The figure 2 below provides the basic steps of on-demand SIB1, considering all the possible options as follows. 

[image: ]
[bookmark: _Ref162618108]Figure 2 A general procedure flow for the on-demand SIB1 operation
Step 1: 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 

Step 2: 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

Step 4: On target cell of SIB1 transmission:
· Option C1: UE obtains on demand SIB1 from NES Cell
· Option C2: UE obtains on demand SIB1 from Cell A

Hence it can be observed that there are many option combinations with different interface signaling requirements. 
· For option B + option 1, the UE obtains the WUS configuration from Cell A, then transmits the UL WUS to the NES Cell. The information exchange over neighbouring NG-RAN nodes, such as WUS configuration is needed.  
· For option B + option 2, when the UE obtains UL WUS configuration from Cell A, it can transmit the UL WUS to cell A, and receive the SIB1 from the Cell A directly (for option C2). This option has high energy saving gain. 
· For option A, this option needs further study in other WGs first, since it is not clear how could the UE obtain the UL WUS from the NES cell without any SIB1 broadcast.  

RAN3 to consider the “option B + option 1” and the “option B + option 2” scenarios first to analyze the potential network impacts.
[bookmark: _Hlk162788873]For the option B + option 1, potential RAN3 impacts include exchange the UL WUS configuration information. In this option, the UL WUS configuration needs to be signalled from the NES cell to the Cell A. In the WID, it is already specified that the wake-up-signal using an existing signal/channel is used. Meanwhile, RAN1#116 meeting made the following agreement to use the PRACH as the starting point:
	[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



For the CU/DU split case, the DU of the NES node can signal its UL WUS configuration information to the CU of the NES node, then to the CU of the Cell A. Finally the CU of the Cell A should indicate the UL WUS configuration of the NES Cell to its DU for broadcast.
In addition, when the NES cell begins to broadcast SIB1, upon receiving the UL WUS from the UE, RAN3 can discuss whether the Cell A should be notified and stop the UL WUS configuration broadcast.  On the other hand, when the NES cell decides to stop the broadcast the SIB1 for energy saving purpose, RAN3 can discuss whether the Cell A should be notified to broadcast the UL configuration information. This is related to the system information modification of the Cell A, RAN2 involvement is needed. 
For “option B + option 1”, RAN3 to focus on the following signalling enhancements: 
· the UL WUS configuration information exchange
· SIB1 broadcast status indication.

For “option B + option 1”, over F1 interface, the DU of the NES node can signal its UL WUS configuration information to the CU of the NES node, then to the CU of the Cell A.  The CU of the Cell A should indicate the UL WUS configuration of the NES Cell to its DU for broadcast.

For the “option B + option 2”, since the UE may acquire the NES cell SIB1 from the Cell A directly, then it requires the NES cell to signal its SIB1 contents to the Cell A, and send updates when necessary. Whether to signal other SI contents over network interfaces is pending to other working groups discussion. 
For “option B + option 2”, RAN3 to focus on the following signalling enhancements: 
· SIB1 contents exchange

3. Conclusion
[bookmark: _Toc423020280]Based on the discussion in this paper, we make the following proposals. 
1. RAN3 to consider the “option B + option 1” and the “option B + option 2” scenarios first to analyze the potential network impacts.
For “option B + option 1”, RAN3 to focus on the following signalling enhancements: 
· the UL WUS configuration information exchange
· SIB1 broadcast status indication.
For “option B + option 1”, over F1 interface, the DU of the NES node can signal its UL WUS configuration information to the CU of the NES node, then to the CU of the Cell A.  The CU of the Cell A should indicate the UL WUS configuration of the NES Cell to its DU for broadcast.
For “option B + option 2”, RAN3 to focus on the following signalling enhancements: 
· SIB1 contents exchange
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This IE contains cell configuration information of a cell in the gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR CGI
	M
	
	9.3.1.12
	
	-
	

	NR PCI
	M
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	5GS TAC
	O
	
	9.3.1.29
	5GS Tracking Area Code
	-
	

	Configured EPS TAC
	O
	
	9.3.1.29a
	
	-
	

	Served PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs in SIB 1 associated to the NR Cell Identity in the NR CGI IE
	-
	

	>PLMN Identity
	M
	
	9.3.1.14
	
	-
	

	>TAI Slice Support List
	O
	
	Slice Support List
9.3.1.37
	Supported S-NSSAIs per PLMN or per SNPN. 
	YES
	ignore

	>NPN Support Information
	O
	
	9.3.1.156
	Supported NPNs per PLMN.
	YES
	reject

	>Extended TAI Slice Support List
	O
	
	Extended Slice Support List
9.3.1.165
	Additional Supported S-NSSAIs per PLMN or per SNPN. 
	YES
	reject

	>TAI NSAG Support List
	O
	
	9.3.1.273
	NSAG information associated with the slices per TAC, per PLMN or per SNPN.
	YES
	ignore

	<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>


	RedCap Broadcast Information
	O
	
	BIT STRING (SIZE(8)) 
	The presence of this IE indicates that the intraFreqReselectionRedCap IE is broadcast in SIB1 of the corresponding cell, see TS 38.331 [8].
Each position in the bitmap indicates which RedCap UEs are allowed access, according to the setting of RedCap barring indicators in SIB1, see TS 38.331 [8].
First bit = 1Rx, second bit = 2Rx,
third bit = halfDuplex,
 other bits reserved for future use. Value '1' indicates 'access allowed'. Value '0' indicates 'access not allowed”.
	YES
	ignore

	eRedCap Broadcast Information
	O
	
	BIT STRING (SIZE(8))
	The presence of this IE indicates that the intraFreqReselection-eRedCap IE is broadcast in SIB1 of the corresponding cell, see TS 38.331 [8].
Each position in the bitmap indicates which eRedCap UEs are allowed access, according to the setting of the barring indicators in SIB1, see TS 38.331 [8].
First bit = 1Rx, 
second bit = 2Rx, third bit=half-duplex,
other bits reserved for future use. Value '1' indicates 'access allowed'. Value '0' indicates 'access not allowed”.
	YES
	Ignore

	UL WUS Configuration Information [FFS]
	O
	
	
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMN Ids. Value is 6.

	maxnoofExtendedBPLMNs
	Maximum no. of Extended Broadcast PLMN Ids. Value is 6.

	maxnoofBPLMNsNR
	Maximum no. of PLMN Ids.broadcast in an NR cell. Value is 12.

	maxnoofNR-UChannelIDs
	Maximum no. NR-U Channel IDs in a cell. Value is 16.

	maxnoofMBSFSAs
	Maximum no. of MBS FSAs by a cell. Value is 256.



Editor’s note: The details of the UL WUS Configuration Information are to be considered, and pending to other groups. 
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This message is sent by the gNB-CU to transfer updated information associated to an F1-C interface instance.
NOTE:	If F1-C signalling transport is shared among several F1-C interface instances, this message may transfer updated information associated to several F1-C interface instances.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Cells to be Activated List
	
	0..1
	
	List of cells to be activated or modified
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>NR PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	>>gNB-CU System Information
	O
	
	9.3.1.42
	RRC container with system information owned by gNB-CU
	YES
	reject

	>>Available PLMN List
	O
	
	9.3.1.65
	
	YES
	ignore

	>>Extended Available PLMN List
	O
	
	9.3.1.76
	This is included if Available PLMN List IE is included and if more than 6 Available PLMNs is to be signalled.
	YES
	ignore

	>>IAB Info IAB-donor-CU
	O
	
	9.3.1.105
	IAB-related configuration sent by the IAB-donor-CU.
	YES
	ignore

	>>Available SNPN ID List
	O
	
	9.3.1.163
	Indicates the available SNPN ID list.
If this IE is included, the content of the Available PLMN List IE and Extended Available PLMN List IE if present in the Cells to be Activated List Item IE is ignored.
	YES
	ignore

	>>MBS Broadcast Neighbour Cell List
	O
	
	9.3.1.226
	
	YES
	ignore

	>>SSBs within the cell to be Activated List
	O
	
	9.3.1.326
	List of SSB beams within the cell requested to be activated.
	YES
	reject

	<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

	
	
	
	
	
	
	

	Neighbour Cell Information List
	
	0..1
	
	
	YES
	ignore

	>Neighbour Cell Information List Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Intended TDD DL-UL Configuration
	O
	
	9.3.1.89
	
	-
	

	>>UL WUS Configuration Information [FFS]
	O
	
	
	
	YES
	ignore

	Transport Layer Address Info
	O
	
	9.3.2.5
	
	YES
	ignore

	Uplink BH Non-UP Traffic Mapping
	O
	
	9.3.1.103
	
	YES
	reject

	BAP Address
	O
	
	9.3.1.111
	Indicates a BAP address assigned to the IAB-donor-DU.
	YES
	ignore

	CCO Assistance Information
	O
	
	9.3.1.211
	Indicates CCO Assistance Information for cells and beams served by the gNB-DU of the same NG-RAN node or for cells and beams not served by the gNB-DU.
	YES
	ignore

	[bookmark: OLE_LINK26][bookmark: OLE_LINK27]Cells for SON List
	O
	
	9.3.1.214
	
	YES
	ignore

	gNB-CU Name
	O
	
	PrintableString(SIZE(1..150,...))
	Human readable name of the gNB-CU. 
	YES
	ignore

	Extended gNB-CU Name
	O
	
	9.3.1.206
	
	YES
	ignore

	[bookmark: _Hlk149744985]Cells Allowed to be Deactivated List
	
	0..1
	
	
	YES
	ignore

	>Cells Allowed to be Deactivated List Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	



	Range bound
	Explanation

	maxCellingNBDU
	Maximum numbers of cells that can be served by a gNB-DU. Value is 512.

	maxnoofTNLAssociations
	Maximum numbers of TNL Associations between the gNB-CU and the gNB-DU. Value is 32.

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a cell. Value is 64. 



[bookmark: _GoBack]Editor’s note: The details of the UL WUS Configuration Information are to be considered, and pending to other groups. 
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