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Introduction
This document is used to assist the discussions for “9.5.2 On-demand SIB1 for idle/inactive mode UEs” study item of the Rel-19 working item on “Enhancements of network energy savings for NR” based on proposals from companies.
This contribution provides discussion points in Section 2, resulted RAN1 conclusion/agreement in Section 3 (TBD), reference (companies tdoc list) in Section 4, and companies’ NES gain simulation results in Section 5.
Discussion points 
[bookmark: _Hlk54027001]This section is used to discuss the critical factors that are brought up by multiple companies’ contributions. For each issue, a brief background is provided, and then proposals are bought up to collect company views.
[bookmark: OLE_LINK10]Issue 1: Cell Scenarios to be discussed for on-demand SIB1
Background
The following is agreed in RAN1 #116:
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· [bookmark: OLE_LINK12]Most companies further discussed the cell scenarios to apply on-demand SIB1.
· Exemplary figure form Nokia and Qualcomm are shown below (while many companies also draw gorgeous figures)

[1, Nokia]
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[29, Qualcomm]
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	Option Combination
	Supported companies

	[bookmark: OLE_LINK242]Option 1+A
	Vivo, Google, Panasonic, Xiaomi, Lenovo, CEWiT, Sony, Vodafone, ETRI, Fraunhofer, Futurewei

	[bookmark: OLE_LINK243]Option 1+B
	Nokia, Huawei, Spreadtrum, ZTE, vivo, Qualcomm, Ericsson, MTK, CMCC, Google, OPPO, CATT, China Telecom, Xiaomi, InterDigital, Transsion, III, Fujitsu, Apple, Lenovo, LG, Vodafone, DENSO, LG, Futurewei

	Option 2+A
	Sony

	[bookmark: OLE_LINK244]Option 2+B
	[Nokia], Huawei, Spreadtrum, Qualcomm, Google, Panasonic, III, Apple, LG, Sony, [Fraunhofer], Futurewei



Also, majority of companies (Qualcomm, Huawei, …) think the cell receiving the UL WUS should also be the cell transmitting on-demand SIB1 to the UE.

[bookmark: OLE_LINK271]FL Proposal 1-1
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 studies the following cases:
· Case 1: Option 1+A+X (DCM, Futurewei, NEC, Fraunhofer)
· Case 2: Option 1+B+X
· Case 3: Option 2+B+Y
Where the options 1/2/A/B/X/Y are defined below:
· On target cell of UL WUS transmission:
· [bookmark: OLE_LINK191]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
· [bookmark: OLE_LINK192]Option A: UE obtains the UL WUS configuration from NES Cell
· [bookmark: OLE_LINK283][bookmark: OLE_LINK277]Option B: UE obtains the UL WUS configuration from Cell A 
· On receiving of SIB1 
· Option X: UE receives on-demand SIB1 from NES Cell 
· Option Y: UE receives on-demand SIB1 from Cell A
[bookmark: OLE_LINK284]

	Company
	Support or not
	Comment

	Spreadtrum
	Yes
	Prefer Case 2

	[bookmark: OLE_LINK6][bookmark: _Hlk164153653]Moderator 
	
	[bookmark: OLE_LINK7]Agreed in online session. Discussion closed.



[bookmark: OLE_LINK285]FL proposal 1 was facing a hot debate during the first offline discussion, so moderator would also want to also check companies view on Proposal 1-2 below.
FL Proposal 1-2
For the further study of on-demand SIB1 for idle/inactive mode UE, it is assumed the cell for UL WUS reception and the cell for on-demand SIB1 transmission are both
· Option 1: NES cell
· Option 2: Cell A
	[bookmark: OLE_LINK287]Company
	Support or not
	Comment

	Spreadtrum
	[Y]
	Option 2 can work

	Moderator
	
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Related proposal agreed in online session. Discussion closed.



During the first offline discussion, companies are discussing whether to take assumption for the relation of coverage between Cell A and NES cell. Proposal 1-3 is to check companies’ preference over the following alternatives.
[bookmark: OLE_LINK274]FL Proposal 1-3
[bookmark: OLE_LINK286]For the further study of on-demand SIB1 for idle/inactive mode UE, for the relation of coverage between Cell A and NES cell, it is assumed that
· Alt 1: the coverage of NES cell overlaps with the coverage of at least one Cell A.
· FFS: Coverage of multiple Cell A overlaps with the coverage of NES cell
· Alt 2: NW does not have a coverage hole with the introduction of NES cell.
· Alt 3: the coverage of NES cell fully or partially overlaps with the coverage of Cell A.
· Alt 4: Coverage of NES cell is a subset of joint coverage of Cell A
· Alt 5: Coverage of NES cell is fully overlapped with Cell A.

	Company
	Which alternative(s) do you support?
	Why you support the alternatives (or not)

	Spreadtrum
	No
	Coverage overlapping is not clear. Suggestion:
UE to camp on or access NES cell can receive SIBx from cell A

	Moderator
	
	Related proposal agreed in online session. Companies can further check whether this coverage issue needs further discussion.

	ZTE, Sanechips
	
	This issue needs more discussion. 
And it would be better if companies have contributions to discuss this issue.
Moreover, this issue seems relative to the deployment of Cell A/NES Cell. For example, if non co-located Base stations provide network of NES Cell and Cell A, assuming that the coverage of cell edge of Cell A overlaps with the cell edge of NES Cell (e.g., coverage of SSB/SIBx), when UE is in the overlapped area, it can receive e.g., on demand SIB1 from any one of these cells, but when UE moves towards the central NES Cell, where is out of the coverage of Cell A, so it is impossible for gNB at Cell A to transmit SIB1 to UE.
If coverage of NES Cell is fully overlapped with Cell A, in this case, it seems there is one Base station, e.g., the network build Cell A, then Cell A turns into one NES Cell, I thinks this case should be deprioritized at this stage. It can be further discussed after NES Cell retrieves the SIB1 transmission.

	InterDigital
	
	Given the agreement on scenarios, it appears all Alt.s are open for further discussion. In addition, we think it important to also discuss whether the NES cell is collocated or non-collocated with Cell A for at least Alts 3-5. 

	Transsion
	Alt 1
	From our perspective, NES cell should be a capacity cell, and its coverage can overlap with the coverage of at least one Cell A. 

	Ericsson
	Alt 4 or Alt 5
	Minor reformulation:
Alt 4: Coverage of NES cell is a subset of joint coverage of one or multiple Cell A
This formulation is unambiguous. A UE that has coverage of the NES cell will always have coverage of a Cell A.



FL Proposal 1-3-v2
For the further study of on-demand SIB1 for idle/inactive mode UE, for the relation of coverage between Cell A and NES cell, it is assumed that
· Coverage of NES cell is a subset of joint coverage of one or multiple Cell A
[bookmark: OLE_LINK57]
	[bookmark: _Hlk164184485]Company
	Support or not
	Comment

	
	
	

	
	
	

	
	
	




[bookmark: OLE_LINK13]Issue 2: UL WUS signal structure and configuration
[bookmark: OLE_LINK45]Background
· For selecting a starting point to design the UL WUS, the following agreement is made in RAN1 #116.
[bookmark: OLE_LINK190]Agreement
· For study of UL WUS design, consider at least PRACH as a starting point
· [bookmark: OLE_LINK339]FFS: Whether there is dedicated PRACH resource for SIB1 request 
· Other option(s) not precluded

Companies’ views in RAN1 #116b are collected below:
· [bookmark: OLE_LINK340]Nokia: RAN1 to study dedicated PRACH resource for on-demand SIB1 request.
· [bookmark: OLE_LINK343]Huawei: Dedicated PRACH resource for SIB1 request is the assumption for further study in RAN1.
· [bookmark: OLE_LINK344]Futurewei: WUS design is based on PRACH preamble with dedicated time, frequency, and/or sequence resources.
· Spreadtrum: A segment for all preambles can be used for UL WUS for on-demand SIB1.
· ZTE: Dedicated resources for UL WUS can be considered.
· Due to the different requirements for PRACH transmission and the UL WUS transmission, there is no need to using the common resources for PRACH and UL WUS.
· vivo: Dedicated PRACH resources including separate preambles or separate RO with SSB mapping should be used for UL-WUS to request OD-SIB.
· Qualcomm: At least support the case where PRACH resource is dedicated for uplink WUS.
· [bookmark: OLE_LINK346]FFS: how to configure dedicated PRACH resource for uplink WUS. 
· FFS: the case where PRACH resource (e.g., preamble, RO etc.) for UL-WUS can be shared with existing RACH procedures
· PRACH resource can be common for both SIB1 request and RRC connection setup request.
· Ericsson: For UL WUS design and on-demand SIB1 request, use PRACH preambles that are configured as part of the UL-WUS configuration.
· CMCC: Support dedicated PRACH resource for SIB1 request as baseline 
· FFS whether common PRACH resource for SIB1 request is supported
· Support the following options
· Opt 1: UE transmits WUS only for SIB1 acquisition. 
· Opt 2: UE transmits WUS for SIB1 acquisition and random access in once.
· Google: Support the NW to configure the followings for the UL-WUS
· Time-domain resources for each RO
· Frequency-domain resource for each RO based on the frequency domain resource for the SSB
· [bookmark: OLE_LINK350]Power control parameters, i.e., P0, SSB transmission power, power ramping step size
· Each RO is one-to-one associated with each SSB in the NES Cell
· [bookmark: OLE_LINK311]OPPO: RAN1 considers dedicated PRACH resource for SIB1 request.
· CATT: The PRACH for triggering SIB1 is configured with dedicated PRACH resource.
· UE transmits preamble to trigger on-demand SIB1
· RACH procedure enhancement for NES cell can be considered.
· China Telecom: PRACH should be used as the only UL WUS for on-demand SIB1
· Similar CFRA-based procedure as the on-demand SIB2-9 can be considered
· Option A, i.e., UE obtains the UL WUS configuration from NES Cell, can also be achieved and
considered for the configuration provision, if so, the dedicated PRACH resource for SIB request can be
considered.
· Panasonic: To use Msg 3 as UL WUS should be supported.
· Xiaomi: Either Msg1-based request or Msg3-based request can be used for requesting on-demand SIB1.
· InterDigital: Support dedicated PRACH resource for UL WUS for triggering OD-SIB1
· UL WUS configuration for OD-SIB1 provided at least
· PRACH resources (e.g. PRACH preambles and RACH occasions)
· Validity info (e.g. list of PCIs of NES cells)
· Transsion: PRACH resource used for the SIB1 request can be the same as the PRACH resource for the PRACH process.
· AsusTek: PRACH is used as wake up signal for requesting on-demand SIB1.
· Existing procedures for on-demand OSI could be reuse for on-demand SIB1 as much as
possible
· NEC: WUS resource allocation can be based on a pre-defined time/frequency offset from the latest SSB reception
· Fujitsu: For UL WUS transmission based on PRACH, at least TPC should be applied in the same manner as the legacy PRACH transmission
· Lenovo: Support to take legacy on-demand OSI mechanism(s) for on-demand SIB1 as the starting point.
· CEWiT: UE transmitting PRACH preamble as WUS for on demand SIB1 is supported
· Study configuration of WUS and mapping of WUS resources with cell or SSB in case of
dedicated WUS is supported
· LG: Consider using the existing PRACH as uplink wake-up-signal to trigger SIB1 transmission
· [bookmark: OLE_LINK352][bookmark: OLE_LINK347]DOCOMO: Study whether and in which condition the wake-up procedure can be part of random-access procedure to reduce the initial access delay
· Sony: A UL WUS should be transmitted on a subset of PRACH resources associated with on-demand SIB1 transmission request.
· ETRI: For the UL WUS configuration, discuss options (e.g., options listed in Figure 4) for preamble partitioning in a RO to include UL WUS preambles
· [bookmark: OLE_LINK349]Take the following UE operation scenarios into account in the UL WUS design:
· Scenario 1: UE requests SIB1 to camp on NES cell
· Scenario 2: UE request SIB1 to perform random access procedure to make RRC connection to NES cell
· Fraunhofer: PRACH is used as the basis for an uplink cell wake-up signal
· Denso: Support dedicated PRACH resources for on-demand SIB1 requests.


For the FFS “whether there is dedicated PRACH resource for SIB1 request” in the RAN1 #116 agreement above, companies’ stands are:
· [bookmark: OLE_LINK341]Option 1: RAN1 to study dedicated PRACH resource for on-demand SIB1 request
· Nokia, Huawei, Futurewei, ZTE, vivo, Qualcomm, CMCC, [Google], OPPO, CATT, [China Telecom], InterDigital, Denso, MTK
· Option 2: RAN1 to study shared PRACH resource for on-demand SIB1 request with RACH procedure
· Spreadtrum, Trassion, Sony, ETRI

[bookmark: OLE_LINK348]FL Proposal 2-1
[bookmark: OLE_LINK345][bookmark: OLE_LINK351]Dedicated PRACH resource for SIB1 request is the assumption for further study in RAN1
· FFS: How to configure PRACH resource with dedicated time, frequency, and/or sequence resources for UL WUS
· FFS: How to configure the power control parameters of PRACH resource for SIB1 request
	[bookmark: _Hlk164184462][bookmark: OLE_LINK246]Company
	Support or not
	Comment

	Spreadtrum
	
	What is dedicated PRACH resource? In 38.331, CFRA (contention-free random access resource) is actually dedicated RACH resource. However, for idle/inactive UEs, how to configure CFRA? What the companies prefer may be special PRACH resource. 

	Intel
	
	We are fine with the proposal. In our understanding “dedicated PRACH resources” are defined as PRACH resources that are not used for any other purpose except UL WUS transmission similar to the PRACH resources dedicated to SDT transmissions. 

	ZTE, Sanechips
	
	The second FFS is not needed.

	InterDigital
	
	Ok with proposal. Our understanding is the PRACH resources are dedicated for requesting OD-SIB1 and they can be contention-based given their applicability for idle/inactive UE.  

	III
	
	Fine with the proposal.

	Transsion
	Not support
	If dedicated PRACH resource for SIB1 request is used, the number of ROs blindly detected by the network will increase, which in turn will increase the network energy consumption.

	Ericsson
	Support with minor modifications
	· To avoid confusion we can use “Reserved” instead of “Dedicated” since “dedicated” often means UE-specific.
Dedicated Reserved PRACH resource…
FFS: How to configure PRACH resource with dedicated reserved time…
· Ok to skip second FFS
On-Demand for OSI (other system information, SIB2,…) can be done with reserved PRACH preambles (SI-RequestResources). We should follow that pattern.

	ETRI
	
	The meaning of “dedicated” is not clear to us. If it means a separate resource, does the proposal imply that the overlap between UL WUS resource and the legacy PRACH resource is precluded by the specification? It would be good to clarify whether it is from resource perspective or signaling perspective.

	Sony
	
	It is unclear for us what is dedicated PRACH resource. We are fine for PRACH resource as long as PRACH for on-demand SIB1 request and PRACH for legacy usage can be distinguished by network.

	LG Electronics
	
	Generally fine with the proposal. But we think that it is also needed to consider whether an on-demand SIB1 procedure could be combined with an initial access procedure and/or an on-demand SI procedure.



FL Proposal 2-1-v2
Dedicated reserved PRACH resource for SIB1 request is the assumption for further study in RAN1
· FFS: How to configure PRACH resource with dedicated reserved time, frequency, and/or sequence resources for UL WUS
	[bookmark: OLE_LINK53]Company
	Support or not
	Comment

	
	
	

	
	
	

	
	
	



[bookmark: OLE_LINK263]FL Proposal 2-2
RAN1 to further study the following UE operation scenarios in the UL WUS design:
· Scenario 1: UE requests SIB1 to camp on NES cell
· Scenario 2: UE request SIB1 to perform random access procedure to make RRC connection to NES cell
· For Scenario 2, study whether and in which condition the wake-up procedure can be part of random-access procedure to reduce the initial access delay
	Company
	Support or not
	Comment

	Spreadtrum
	Yes
	Prefer Scenario 2. Otherwise, UE will initiate on-demand SIB1 procedure timely

	Moderator
	
	Agreed in online session. Discussion closed.




Issue 3: Achievable NES gain with on-demand SIB1 and baseline system settings
Background
Multiple companies discussed the achievable gain of on-demand SIB1 based on the agreed evaluation assumption in RAN1 #116:
[image: ]

Companies’ simulation results are collected in the excel file and tables in Section 5.

[bookmark: OLE_LINK264]Moderator observation 3-1: 
· For FR1, case A, empty load, the NES gain is 25% - 47.22%.
· [bookmark: OLE_LINK249]Source: Nokia R1-2401986, HW R1-2402030, ZTE R1-2402191, vivo R1-2402249, OPPO R1-2402335, CATT R1-2402390, Panasonic R1-2402542, xiaomi R1-2402673, MTK R1-2402943, QC R1-2403201, Fraunhofer IIS, Fraunhofer HHI R1-2403305
· [bookmark: OLE_LINK254]One source (Samsung R1-2402473) reports 
· [bookmark: OLE_LINK248]13.25% NES gain with FDMed SSB and SIB1
· 0% NES gain with FDMed SSB and SIB1, and 2 slots of WUS configuration transmission for each SIB1 period
· [bookmark: OLE_LINK255]One source (Panasonic R1-2402542) reports 13.3% NES gain with 1-to-1 mapping between SSB and PRACH in time domain
· For FR1, case A, low load, the NES gain is 19.2% - 42.4%.
· Source: HW R1-2402030, vivo R1-2402249, OPPO R1-2402335, xiaomi R1-2402673
· [bookmark: OLE_LINK262]One source (Samsung R1-2402473) reports 
· 6.5%~13% NES gain with FDMed SSB and SIB1
· 0% NES gain with FDMed SSB and SIB1, and 2 slots of WUS configuration transmission for each SIB1 period
· One source (ZTE R1-2402191) reports 0.4%~19.2% NES gain with 0~75% on-demand SIB1 triggering rate
· For FR1, case A, light load, the NES gain is 17.1% - 25.4%.
· Source: HW R1-2402030, ZTE R1-2402191, vivo R1-2402249, Samsung R1-2402473
· One source (Samsung R1-2402473) reports 
· 4.5%~6.3% NES gain with FDMed SSB and SIB1
· 0% NES gain with FDMed SSB and SIB1, and 2 slots of WUS configuration transmission for each SIB1 period
· One source (ZTE R1-2402191) reports 0.4%~17.1% NES gain with 0~75% on-demand SIB1 triggering rate
· One source (SPRD R1-2402112) reports 9%~15% NES gain with FDMed SSB and SIB1 with 2 SSBs in a SSB burst, compared to NES technology employed by load balance
· For FR1, case A, medium load, the NES gain is 0% - 14.5%.
· Source: HW R1-2402030, ZTE R1-2402191, vivo R1-2402249, Samsung R1-2402473

· For FR1, case C, empty load, the NES gain is 0% - 9.88%.
· Source: HW R1-2402030, ZTE R1-2402191, vivo R1-2402249, OPPO R1-2402335, Samsung R1-2402473, Ericsson R1-2403274, Panasonic R1-2402542, xiaomi R1-2402673, MTK R1-2402943, QC R1-2403201
· For FR1, case C, low load, the NES gain is 0% - 6.6%.
· Source: HW R1-2402030, ZTE R1-2402191, vivo R1-2402249, OPPO R1-2402335, Samsung R1-2402473, xiaomi R1-2402673
· For FR1, case C, light load, the NES gain is 0% - 4.13%.
· Source: HW R1-2402030, ZTE R1-2402191, vivo R1-2402249, Samsung R1-2402473
· For FR1, case C, medium load, the NES gain is 0% - 2.4%.
· Source: ZTE R1-2402191, vivo R1-2402249, Samsung R1-2402473

· For FR1, case D empty load, the NES gain is 5.5% - 30.75%.
· Source: HW R1-2402030, ZTE R1-2402191, vivo R1-2402249, OPPO R1-2402335, CATT R1-2402390, Panasonic R1-2402542, xiaomi R1-2402673, MTK R1-2402943
· 
· For FR1, case D, low load, the NES gain is 5.2% - 26.4%.
· Source: HW R1-2402030, ZTE R1-2402191, vivo R1-2402249, OPPO R1-2402335, xiaomi R1-2402673 

· For FR1, case D, light load, the NES gain is 4.5% - 14.6%.
· Source: HW R1-2402030, ZTE R1-2402191, vivo R1-2402249
· For FR1, case D, medium load, the NES gain is 3.8% - 7.9%.
· Source: ZTE R1-2402191, vivo R1-2402249

FL Proposal 3-1
[bookmark: OLE_LINK265]Companies are invited to check the Moderator observation 3-1 above, and the collected simulation results in Section 5. Comments or revision of the observation and captured simulations results are welcomed. We would try to formulate a formal RAN1 observation for achievable NES gain based on Moderator observation 3-1 later in RAN1 #116b.

	Company
	Comment

	Spreadtrum
	Add our results

	Ericsson
	Thanks for a great effort to collect the results. The following results was not well presented in our contribution so I understand that they were missed:
For FR1, case A, empty load, CAT1:
PBCH 20: 4 SSB 22% / 8 SSB 33%
PBCH 160: 4 SSB 32% / 8 SSB 44%

For FR1, case D, empty load, CAT1:
PBCH 20: 4 SSB 12% / 8 SSB 20%
PBCH 160: 4 SSB 19% / 8 SSB 28%

	vivo
	We have the following comments:
Comment 1: We don’t think 2 slots of WUS configuration transmission for each SIB1 period is a reasonable assumption for on demand SIB1. The observation for that case should be removed;
Comment 2: For Case C, we don’t know what 0% NES gain is from. We have re-checked company’s results and provide the updated one;
Comment 3: For Case D, we don’t know what the smallest value is coming from, e.g. 5.5% for zero load case. 

· For FR1, case A, empty load, the NES gain is 25% - 47.22%.
· Source: Nokia R1-2401986, HW R1-2402030, ZTE R1-2402191, vivo R1-2402249, OPPO R1-2402335, CATT R1-2402390, Panasonic R1-2402542, xiaomi R1-2402673, MTK R1-2402943, QC R1-2403201, Fraunhofer IIS, Fraunhofer HHI R1-2403305
· One source (Samsung R1-2402473) reports 
· 13.25% NES gain with FDMed SSB and SIB1
· 0% NES gain with FDMed SSB and SIB1, and 2 slots of WUS configuration transmission for each SIB1 period
· One source (Panasonic R1-2402542) reports 13.3% NES gain with 1-to-1 mapping between SSB and PRACH in time domain
· For FR1, case A, low load, the NES gain is 19.2% - 42.4%.
· Source: HW R1-2402030, vivo R1-2402249, OPPO R1-2402335, xiaomi R1-2402673
· One source (Samsung R1-2402473) reports 
· 6.5%~13% NES gain with FDMed SSB and SIB1
· 0% NES gain with FDMed SSB and SIB1, and 2 slots of WUS configuration transmission for each SIB1 period
· One source (ZTE R1-2402191) reports 0.4%~19.2% NES gain with 0~75% on-demand SIB1 triggering rate
· For FR1, case A, light load, the NES gain is 17.1% - 25.4%.
· Source: HW R1-2402030, ZTE R1-2402191, vivo R1-2402249, Samsung R1-2402473
· One source (Samsung R1-2402473) reports 
· 4.5%~6.3% NES gain with FDMed SSB and SIB1
· 0% NES gain with FDMed SSB and SIB1, and 2 slots of WUS configuration transmission for each SIB1 period
· One source (ZTE R1-2402191) reports 0.4%~17.1% NES gain with 0~75% on-demand SIB1 triggering rate
· One source (SPRD R1-2402112) reports 9%~15% NES gain with FDMed SSB and SIB1 with 2 SSBs in a SSB burst, compared to NES technology employed by load balance
· For FR1, case A, medium load, the NES gain is 014.2% - 14.5%.
· Source: HW R1-2402030, ZTE R1-2402191, vivo R1-2402249, Samsung R1-2402473
· [bookmark: OLE_LINK54]One source (Samsung R1-2402473) reports 
· 4% NES gain with FDMed SSB and SIB1

· For FR1, case C, empty load, the NES gain is 03.34% - 9.88%.
· Source: HW R1-2402030, ZTE R1-2402191, vivo R1-2402249, OPPO R1-2402335, Samsung R1-2402473, Ericsson R1-2403274, Panasonic R1-2402542, xiaomi R1-2402673, MTK R1-2402943, QC R1-2403201
· For FR1, case C, low load, the NES gain is 03.1% - 6.68.5%.
· Source: HW R1-2402030, ZTE R1-2402191, vivo R1-2402249, OPPO R1-2402335, Samsung R1-2402473, xiaomi R1-2402673
· For FR1, case C, light load, the NES gain is 02.8% - 4.13%.
· Source: HW R1-2402030, ZTE R1-2402191, vivo R1-2402249, Samsung R1-2402473
· For FR1, case C, medium load, the NES gain is 02% - 2.4%.
· Source: ZTE R1-2402191, vivo R1-2402249, Samsung R1-2402473





We will have separate observations with Case A/C/D and Approaches 1/2/3, we first start with Case A and Approach 1 below.

[bookmark: OLE_LINK5][bookmark: OLE_LINK27]FL Proposal 3-1-v2
[bookmark: OLE_LINK25]Observation 1-1
[bookmark: OLE_LINK37]For the evaluation of achievable NES gain with on-demand SIB1 in idle/inactive mode, the following is observed with 20ms SSB period and 20ms SIB1 period (Case A) where the NES gain is evaluated based on the NES cell only with no SIB1 transmitted.
1. For FR1, empty load, the NES gain is 25% - 47.22% from 12 sources
21. Nokia, HW, ZTE, vivo, OPPO, CATT, xiaomi, MTK, Qualcomm, Fraunhofer IIS/HHI, Ericsson, Panasonic
0. [bookmark: OLE_LINK55]25% NES gain is obtained with 4 PRACH slots per PRACH period and PRACH configuration index 17 (Qualcomm)
0. 47.22% NES gain is obtained with 1 PRACH slot per PRACH period (OPPO)
21. One source (Samsung) reports
1. 13.25% NES gain with FDMed SSB and SIB1
1. 0% NES gain with FDMed SSB and SIB1, and 2 slots of WUS configuration transmission for each SIB1 period
21. [bookmark: OLE_LINK17]One source (Panasonic) reports 13.3% NES gain with 1-to-1 mapping between SSB and PRACH in time domain
1. For FR1, low load, the NES gain is 19.2% - 42.4% from 5 sources
22. Huawei, vivo, OPPO, xiaomi, MTK
0. 19.2% NES gain is obtained with Cat 2 BS power model defined in 38.864 (ZTE)
0. 42.4% NES gain is obtained with Cat 1 BS power model defined in 38.864 (vivo)
22. One source (Samsung) reports 
1. 6.5%~13% NES gain with FDMed SSB and SIB1
1. 0% NES gain with FDMed SSB and SIB1, and 2 slots of WUS configuration transmission for each SIB1 period
22. [bookmark: OLE_LINK56]One source (ZTE) reports 0.4%~19.2% NES gain with 0~75% on-demand SIB1 triggering rate
1. For FR1, light load, the NES gain is 17.1% - 25.4% from 3 sources
23. Huawei, vivo, MTK
23. One source (Samsung) reports 
1. 4.5%~6.3% NES gain with FDMed SSB and SIB1
1. 0% NES gain with FDMed SSB and SIB1, and 2 slots of WUS configuration transmission for each SIB1 period
23. One source (ZTE) reports 0.4%~17.1% NES gain with 0~75% on-demand SIB1 triggering rate
23. One source (SPRD) reports 9%~15% NES gain with FDMed SSB and SIB1 with 2 SSBs in a SSB burst
1. For FR1, medium load, the NES gain is 14.2% - 14.5% from 4 sources
24. Huawei, ZTE, vivo, Samsung, MTK
24. One source (Samsung R1-2402473) reports 
1. 4% NES gain with FDMed SSB and SIB1

Observation 1-2
For the evaluation of achievable NES gain with on-demand SIB1 in idle/inactive mode, the following is observed with 20ms SSB period and 20ms SIB1 period (Case A) where the NES gain is evaluated based on Cell A and the NES cell with no SIB1 transmitted.
1. For FR1, empty load, the NES gain is 20% from Nokia

Observation 1-3
For the evaluation of achievable NES gain with on-demand SIB1 in idle/inactive mode, the following is observed with 20ms SSB period and 20ms SIB1 period (Case A) where the NES gain is evaluated based on Cell A and the NES cell with 0% to 100% SIB1 request rate 
1. For FR1, empty load, the NES gain is 20% from Nokia
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	Company
	Support or not
	Comment

	
	
	

	
	
	

	
	
	



[bookmark: OLE_LINK19]FL Proposal 3-2
[bookmark: OLE_LINK26]Observation 2
[bookmark: OLE_LINK40]For the evaluation of achievable NES gain with on-demand SIB1 in idle/inactive mode, the following is observed with 20ms SSB period and 40ms SIB1 period (Case D)
1. For FR1, case D empty load, the NES gain is 17.83% - 30.75% from 7 sources
27. Huawei, vivo, OPPO, xiaomi, MTK, Ericsson, Panasonic
27. [bookmark: OLE_LINK11]One source (ZTE) reports 6%~11.8% NES gain with 0~50% on-demand SIB1 triggering rate
27. One source (CATT) reports 5.5%~14.5% NES gain with empty load cells ratio from 48%~100%
27. One source (Panasonic) reports 7.1~18.5% NES gain with 1-to-1 mapping between SSB and PRACH in time domain
1. For FR1, case D, low load, the NES gain is 13.51% - 26.4% from 5 sources
28. Huawei, vivo, OPPO, xiaomi, MTK
28. [bookmark: OLE_LINK18]One source (ZTE) reports 5.2%~10.5% NES gain with 0~50% on-demand SIB1 triggering rate
1. For FR1, case D, light load, the NES gain is 10.1% - 14.6% from 3 sources
29. Huawei, vivo, MTK
29. One source (ZTE) reports 4.5%~9.2% NES gain with 0~50% on-demand SIB1 triggering rate
1. For FR1, case D, medium load, the NES gain is 3.8% - 7.9% from 3 sources
30. ZTE, vivo, MTK

	Company
	Support or not
	Comment

	
	
	

	
	
	

	
	
	



FL Proposal 3-3
Observation 3
For the evaluation of achievable NES gain with on-demand SIB1 in idle/inactive mode, the following is observed with 20ms SSB period and 160ms SIB1 period (Case C)
· For FR1, case C, empty load, the NES gain is 3.34% - 9.88% from 10 sources
· Huawei, ZTE, vivo, OPPO, Samsung, Ericsson, Panasonic, xiaomi, MTK, Qualcomm, Panasonic
· For FR1, case C, low load, the NES gain is 3.1% - 8.5% from 7 sources
· Huawei, ZTE, vivo, OPPO, Samsung, xiaomi, MTK
· For FR1, case C, light load, the NES gain is 2.8% - 4.13% from 5 sources
· Huawei, ZTE, vivo, Samsung, MTK
· For FR1, case C, medium load, the NES gain is 2% - 2.4% from 4 sources
· ZTE, vivo, Samsung, MTK

	[bookmark: _Hlk164237531]Company
	Support or not
	Comment

	
	
	

	
	
	

	
	
	




[bookmark: OLE_LINK14]Issue 4: Supported operation for the NES cell with on-demand SIB1
[bookmark: OLE_LINK65][bookmark: OLE_LINK61]Background
Which operations (Ex. SSB, paging, RACH receiving, …) should be supported for the on-demand SIB1 NES cell is widely discussed. Companies’ view in RAN1 #116b are collected below.

· [bookmark: OLE_LINK164]Huawei: Paging and SI update can be further studied 
· Fururewei: Consider the cases NES cell’s SSB is always on or NES cell’s SSB is also on-demand
· [bookmark: OLE_LINK35]ZTE: RACH/paging/OSI on NES cell should not be influenced.
· [bookmark: OLE_LINK159]Qualcomm: Consider both camping on NES cell is allowed or not: (final decision should by RAN2)
· If allowed, design 
· [bookmark: OLE_LINK160]enabling/disabling of paging, and 
· notification to the camped UEs about NES cell’s configuration change
· If not allowed, UE acquires SIB1 for the NES cell to measure its quality, and attempts to establish a connection if needed
· Ericsson: UEs should be allowed to camp on the NES cell
· Vivo: For UEs that camp on NES cell, UE may send UL-WUS to request the SIB of NES cell to ensure the 
· validity of WUS configuration
· Transsion: NES cells should support UL WUS reception, RACH, and paging transmissions.
· OPPO: Should avoid legacy UE to attempt to access/camp on a NES cell 
· Panasonic: Pursue a unified framework of 9.5.2 and 9.5.3.  Prioritize the case for RRC connection over camping to request on-demand SIB1.
· MTK: NES cell should support RACH/paging/OSI
· CATT: Further studied is needed to enable UE camping on NES cell.
· Xiaomi: UE can camp on NES cell following current cell selection/reselection procedure even if it obtains WUS configuration from cell A.
· Apple: For the scenarios to be considered for the design of OD-SIB1 procedure, RAN1 starts design of OD-SIB1 procedure to support Scenario 1 as baseline and RAN2 could further study on the procedure enhancement needed to support OD-SIB1 and RRC CONNECTION in the same combined procedure to reduce latency.
· Scenario 1: UE performs cell reselection and camps on the NES cell
· Scenario 2: UE only performs RRC CONNECTION on the NES cell (i.e. not camp in NES cell after data transmission)

[bookmark: OLE_LINK196]It seems almost all companies think NES cell with on-demand SIB1 should support RACH and OSI, while whether NES cell should support paging is divided as:
· [bookmark: OLE_LINK36]Option 1: UE is allowed to camp on a NES cell with on-demand SIB1
· [bookmark: OLE_LINK39]Supported by [Huawei], ZTE, [Qualcomm], Ericsson, vivo, Trassion, [OPPO], MTK, [CATT], Xiaomi, Apple
· Option 2: UE is not allowed to camp on a NES cell with on-demand SIB1
· Supported by Qualcomm, [Panasonic]

[bookmark: OLE_LINK163]At the same time, Futurewei and Panasonic proposed to jointly consider on-demand SSB (9.5.1) and adaptation of common signal (9.5.3) with on-demand SIB1 (9.5.2). 

The following FL proposals are hence drawn for further discussions.

[bookmark: OLE_LINK158][bookmark: OLE_LINK342]FL Proposal 4-1
[bookmark: OLE_LINK224]If on-demand SIB1 is specified in R19, support RACH procedure (initial access) and OSI transmission for a NES cell with on-demand SIB1.
	Company
	Support or not
	Comment

	Spreadtrum
	
	When on-demand SIB1 is transmitted in NES cell, it can allow UEs to camp on

	Intel
	
	This proposal is in our understanding just saying that this combination of features is possible. Thus, this is not critical for the study, but we are fine to agree on it. 

	ZTE, Sanechips
	Support
	Once the SIB1 is obtained, the UE can obtain the PRACH and paging configurations in accordance with the system information, and then perform the RACH procedure (initial access) and OSI transmission as legacy procedure.

	III
	
	Agree with ZTE.

	Transsion
	Support
	In fact, with the acquisition of SIB1, legacy procedure can be kept.

	Sony
	Support
	

	vivo
	Support
	Suggest to change initial access to random access to avoid some misunderstanding.

	LG Electronics
	
	It needs to be clarified if proposal 4-1 applies to both scenario 1 and scenario 2 of proposal 2-2, which has already been agreed.



[bookmark: OLE_LINK162]FL Proposal 4-2
[bookmark: OLE_LINK161]If on-demand SIB1 is specified in R19, UE is allowed to camp on a NES cell with on-demand SIB1. RAN1 to further study the following:
· Enabling/disabling of paging
· If paging is disabled on a NES cell with on-demand SIB1, UE needs to camp on another cell
· Notification to the camped UEs about NES cell’s configuration change
	Company
	Support or not
	Comment

	Spreadtrum
	Yes
	

	Intel
	Comment
	Paging is only available after reception of the information contained in SIB1. As we target idle/inactive UEs with this work paging needs to be possible in the NES in our understanding. In our understanding the first sentence is not necessary, and the proposal could be changed the version below without losing any information:
If on-demand SIB1 is specified in R19, UE is allowed to camp on a NES cell with on-demand SIB1. For UEs camping on a NES RAN1 to further study the following:
· Enabling/disabling of paging
· If paging is disabled on a NES cell with on-demand SIB1, UE needs to camp on another cell
· Notification to the camped UEs about NES cell’s configuration change


	Ericsson
	
	In our view, we should not complicate the feature with special solutions for paging.

	vivo
	
	We support UE is to camp on a NES cell and open for discussion of paging issues.

	LG Electronics
	Not support
	This seems to be something that will be discussed at RAN2.



[bookmark: OLE_LINK195]FL Proposal 4-3
RAN1 to further study a unified framework to jointly consider on-demand SSB (9.5.1) and adaptation of common signal (9.5.3) with on-demand SIB1 (9.5.2).
	Company
	Support or not
	Comment

	MTK
	
	It may be hard to consider joint optimization between different agenda items. For example, in R16 we have cross-carrier scheduling and cross-slot scheduling, but it was hard to consider the joint optimization of these two features also in R16.

	Spreadtrum
	
	9.5.2 and 9.5.3 can be discussed together. Actually, SSB transmission can be informed to UEs by on-demand SIB1, which can be regarded as a use case of SSB adaptation.

	Intel
	
	As the scenarios for AI 9.5.1 and AI 9.5.2 are orthogonal it is not possible to consider them in a unified framework as distinct signalling restrictions do apply. Thus, we think it does not make sense to combine all this discussions and thus cannot agree to this proposal.  

	ZTE, Sanechips
	Not support
	It is a bit early to discuss all jointly.

	InterDigital
	
	Ok to discuss later, after more progress is made on each AI

	III
	
	Discuss it later.

	Ericsson
	
	We agree with FL, it is hard to consider joint optimization at this stage.

	Sony
	
	We think it may be good to study a unified framework to jointly consider other AIs (9.5.1 and 9.5.3) when it is possible.

	vivo
	
	This may not be necessary to be discussed in this stage.

	LG Electronics
	
	We prefer to discuss the framework separately in each AI and then discuss whether it can be done jointly.

	Apple
	
	Open to consider in general but do not think an agreement is needed here. 




[bookmark: OLE_LINK16][bookmark: OLE_LINK62]Issue 5: Triggering condition for UE to transmit uplink WUS
Background
In RAN1 #116, the following is agreed:
Agreement
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 to discuss triggering conditions for sending UL-WUS.

The triggering condition for UE to transmit uplink WUS is discussed among multiple contributions in RAN1 #116b:

· Nokia: Consider the following 3 triggering conditions of UL WUS to request OD-SIB1:
· [bookmark: OLE_LINK208]Case 1: UE to camp on the NES cell
· [bookmark: OLE_LINK209][bookmark: OLE_LINK168]Case 2: UE to perform RRC connection on the NES cell
· Case 3: UE to initiate an SDT procedure in RRC inactive mode on the NES cell
Note: The condition should relate to amount of data in UE’s UL data buffer
Note: Triggering conditions should be studied by RAN2
· Huawei: RAN1 to further study the RSRP conditions for sending UL WUS
· Futurewei: WUS transmission should be triggered only once during each of the following
· To camp under NES Cell
· To establish RRC connection to NES Cell
· To monitor NES Cell as a neighbor cell / candidate cell
· [bookmark: OLE_LINK210]To complete the cell (re-)selection involving NES Cell
· A certain time duration.
· [bookmark: OLE_LINK197][bookmark: OLE_LINK207]Spreadtrum: The condition can be signal strength (e.g. RSRP/SINR) is high enough on NES cell
· Vivo: The condition can be RRM measurement of serving cell/NES cell, traffic status, and the validity of WUS configuration
· Qualcomm: Condition based on SSBs of NES cell(s) could be the starting point
· CMCC: Support reuse the mechanism in cell selection and cell reselection as the starting point
· Google: Support the UE to transmit the UL-WUS if the following are identified:
· Condition 1: The UE fails to decode SIB1 from the target cell within a certain time
· [bookmark: OLE_LINK211]Condition 2: A prohibit timer for UL-WUS transmission expires
· Condition 3: The number of retransmissions of UL-WUS does not exceed the maximum number of retransmissions
· Condition 4: The target cell is not barred
· Condition 5: UE has not obtained the same SIB1 for the NES Cell
· OPPO: UE may first monitor type0-PDCCH. If UE fails to detect PDCCH, it can trigger UL WUS in the next PRACH resource for SIB1 request.
· [bookmark: OLE_LINK201]CATT: UE’s measurement for triggering UL WUS transmission is discussed in RAN1 and the triggering condition of UL WUS transmission is left to RAN2
· [bookmark: OLE_LINK200][bookmark: OLE_LINK213]Panasonic: UL-WUS is sent for NES cell when UE intends for PDU Session Establishment procedure for the traffic.
· Xiaomi: The conditions defined for SI request can be used as starting point for on-demand SIB1.
· DOCOMO: WUS can be transmitted by the UE when the received channel quality from the NES cell is larger than a pre-configured threshold.
· [bookmark: OLE_LINK67]ETRI: Triggering condition for sending UL WUS can be
· UE performs cell reselection to NES cell
· UE identifies absence of SIB1 from NES cell
· [bookmark: OLE_LINK177]DENSO: UL WUS triggering conditions can be discussed again after the details of the related issues (e.g. how to identify NES Cells supporting on-demand SIB1) are finalized
· [bookmark: OLE_LINK198][bookmark: OLE_LINK212]MTK: UE can transmit the UL WUS after identifying that there is no SIB1 transmitted for a cell it is going to camp on

It seems companies are discussing triggering condition based on procedure or measurement:
· [bookmark: OLE_LINK199]Option 1: Triggering conditions based on signal strength (e.g. RSRP/SINR) of NES cell
· Huawei (RSRP), Spreadtrum, vivo (RRM), Qualcomm (SSB of NES cell), CATT (measurement), DOCOMO (channel quality), 
· Option 2: Triggering conditions based on procedure
· Nokia (camping/connection/SDT/UL data buffer), 
Futurewei (camping/connection/reselection), 
vivo (traffic status/validity of WUS configuration), 
CMCC (cell (re)selection), 
Google (decode failure/timer), 
OPPO (decode failure), 
Panasonic (PDU session establishment), 
Xiaomi (SI request), 
ETRI (cell reslection/absence of SIB1), 
MTK (camping/absence of SIB1)
Also, Nokia/CATT mentions the triggering condition conditions should be up to RAN2.

[bookmark: OLE_LINK202]To moderator’s understanding, it seems reasonable that RAN1 can discuss the measurement related conditions for triggering UL WUS transmission and the procedure-based triggering condition of UL WUS transmission can be left to RAN2.
[bookmark: OLE_LINK222]FL Proposal 5-1
[bookmark: OLE_LINK205][bookmark: OLE_LINK204][bookmark: OLE_LINK203][bookmark: OLE_LINK206]RAN1 to further discuss the measurement related conditions for triggering UL WUS transmission and leave the procedure related conditions for triggering UL WUS transmission to RAN2.
The measurement related conditions at least include:
· Signal strength (e.g. RSRP/SINR of SSB) measured from NES cell and/or Cell A
The procedure related conditions at least include:
· UE to camp on the NES cell
· UE to perform RRC connection or PDU session establishment on the NES cell
· UE to initiate an SDT procedure in RRC inactive mode on the NES cell
· UE to perform cell (re-)selection involving the NES Cell
· Prohibit timer/retransmission number for UL-WUS transmission
· UL data/buffer status
· UE identifies there is no SIB1 transmitted for a NES cell
	Company
	Support or not
	Comment

	Spreadtrum
	
	RACH can be reused in a NES cell once on-demand SIB1 is broadcast. In other words, the NES cell is a normal cell once on-demand SIB1 is broadcast.

	Intel
	
	We are in general fine with the proposal. We would like however like to note that a combination of a measurement plus a procedure makes sense as camping on the NES cell if it has bad coverage is not really useful system operation. 

	ZTE, Sanechips
	Not support
	Both topics belong to RAN2. 

	InterDigital
	Support
	

	III
	
	Same view as ZTE’s.

	Transsion
	Support
	I have the same views as ZTE.

	Ericsson
	
	For applicable procedures, we think that by default the procedures should work the same for a NES cell as for any other cell and should be handled by RAN2. 
However, we can discuss the following procedures, for which there is no legacy behaviour
· Prohibit timer/retransmission number for UL-WUS transmission
UE identifies there is no SIB1 transmitted for a NES cell

	Sony
	
	We prefer to leave this discussion to RAN2.

	vivo
	Support
	

	LG Electronics
	
	It is preferred to focus only on the scenarios triggering UL WUS transmission for further study in RAN1 and leave the specific conditions and procedures to RAN2 work.



FL Proposal 5-1-v2
[bookmark: OLE_LINK15]RAN1 to further discuss the following conditions for triggering UL WUS transmission 
· Prohibit timer/retransmission number for UL-WUS transmission
RAN1 to leave the discussion of following conditions for triggering UL WUS transmission to RAN2
· Signal strength (e.g. RSRP/SINR of SSB) measured from NES cell and/or Cell A
· UE to camp on the NES cell
· UE to perform RRC connection or PDU session establishment on the NES cell
· UE to initiate an SDT procedure in RRC inactive mode on the NES cell
· UE to perform cell (re-)selection involving the NES Cell
· Prohibit timer/retransmission number for UL-WUS transmission
· UL data/buffer status
· UE identifies there is no SIB1 transmitted for a NES cell
	Company
	Support or not
	Comment

	Apple
	
	Support the first part and  leave the discussion of conditions for triggering UL WUS transmission to RAN2 without listing the conditions, which can be all left to RAN2. 


	
	
	

	
	
	




[bookmark: OLE_LINK29][bookmark: OLE_LINK66]Issue 6: Using which signal/channel to transmit the UL WUS configuration to the UE
[bookmark: OLE_LINK71]Background
[bookmark: OLE_LINK68]About using which signal/channel to transmit the UL WUS configuration to the UE the following company views are collected:

Collection companies’ view in RAN1 #116b, UE obtains the WUS configuration from:
· [bookmark: OLE_LINK156][bookmark: OLE_LINK188]Option 1: SIBx of Cell A
· Nokia, Spreadtrum, Qualcomom, MTK, Ericsson, Google, Xiaomi, InterDigital, Sony, CATT, LG, Samsung, CMCC, vivo, OPPO, Apple, Futurewei, Panasonic
· Option 2: SIBx of NES cell (how to use SIBx if SIB1 is on-demand?)
· Futurewei, Ericsson (legacy SI update), Google, Xiaomi, Panasonic
· Option 3: RRC signaling of the cell UE used to connect to
· Futurewei, Qualcomm, Ericsson, InterDigital, Sony, Apple, CMCC, CeWiT
· Option 4: PDCCH/PDSCH based on Type 0-PDCCH CSS set, e.x. DCI 1_0
· Xiaomi, NEC, Fraunhofer, ETRI
· Option 5: Predefined configuration
· [bookmark: OLE_LINK166]Xiaomi, InterDigital, Sony, Fraunhofer, CeWiT
· Option 6: MIB or PBCH from the NES cell
· InterDigital, Sony
· Option 7: Other UEs
· Qualcomm
· Option 8: Msg 2 or Msg 4 from the cell UE requested the WUS configuration
· InterDigital

[bookmark: OLE_LINK266]FL Proposal 6-1
For the further study of using which signal/channel to transmit the UL WUS configuration to the UE, RAN1 to further study the following options. For the WUS transmitted by UE to trigger on-demand SIB1 on cell B, UE obtains the WUS configuration from:
· Option 1: SIBx of Cell A
· Option 2: SIBx of NES cell 
· Option 3: RRC signaling of the cell UE used to connect to
· Option 4: PDCCH/PDSCH based on Type 0-PDCCH CSS set, e.x. DCI 1_0
· Option 5: Predefined configuration
· Option 6: MIB or PBCH from the NES cell

	Company
	Support or not
	Comment

	Spreadtrum
	
	Option 1/2/3 are supported by most companies according to offline discussion in Manday.

	Intel
	yes
	

	ZTE, Sanechips
	Not support
	We had agreement in today online session, and this proposal is not needed.

	InterDigital
	
	Option 1 is most preferred given the applicability for all UEs regardless of RRC state

	III
	
	Option 1 is preferred.

	Ericsson
	
	We suggest to separate Option 2 into two cases:
Option 2a: SIBx of NES cell for UL WUS configuration updates to UEs camping on the NES cell
Option 2b: SIBx of NES cell for the first time provisioning of UL WUS
We support Option 2a but not Option 2b.

	ETRI
	
	Our preference is to focus on Option 1 and Option 2.
Option 4 seems equivalent to Option 1/2, so can be removed.

	Sony
	Support
	

	vivo
	
	According to discussion, most of companies think WUS configuration is coming from cell A for case 2 and case 3. So we have the following suggested proposal: 
For the WUS transmitted by UE to trigger on-demand SIB1 on NES cell, UE obtains the WUS configuration at least from SIBx of Cell A and further study the following options:
· Option 2: SIBx of NES cell 
· Option 3: RRC signaling of the cell UE used to connect to


	LG Electronics
	
	Support Option 1. 
We do not support Option 5 and may consider Option 6, but we may need to clarify if PBCH modifications are allowed first.

	Apple
	
	We support Option 1 and 3 while we think the final decision to support one or both should be left to RAN2 decision. 
To understand Option 4, whether this Type 0-PDCCH CSS set belongs to cell A or NES cell? If it belongs NES cell, we don’t see the NES gain, and if it belongs to cell, the PDSCH based on the Type0-PDCCH CSS set is the SIB1 of cell A.
We do not support Option 5. 




[bookmark: OLE_LINK30][bookmark: OLE_LINK72][bookmark: OLE_LINK74]Issue 7: How UE identifies a NES cell is with on-demand SIB1
[bookmark: OLE_LINK80][bookmark: OLE_LINK79]Background
[bookmark: OLE_LINK82]About how UE identifies a NES cell is with on-demand SIB1, the following company views in RAN1 #116b are collected:
[bookmark: OLE_LINK228][bookmark: OLE_LINK84]
· [bookmark: OLE_LINK227][bookmark: OLE_LINK225]Option 1: By WUS configuration: Nokia, MTK, Xiaomi, InterDigital, DOCOMO, III (Embedded NES cell ID)
· [bookmark: OLE_LINK226][bookmark: OLE_LINK218]Option 2: By MIB of NES cell: Nokia, vivo (kssb value), Qualcomm, Ericsson (kssb value), Xiaomi, NEC, DOCOMO, Vodafone (broadcast the intention of disabling SIB1)
· Option 3: By DCI 1_0 (SI_RNTI) from NES cell: NEC
· RAN1 should discuss this issue: Sharp (NES cell is barred for Rel-19 NES-non-capable UEs)
[bookmark: OLE_LINK267][bookmark: OLE_LINK235]FL Proposal 7-1
[bookmark: OLE_LINK259][bookmark: OLE_LINK273]If on-demand SIB1 is specified in R19, RAN1 to support UE identification of NES cell with on-demand SIB1 based on one or both of the following options:
· Option 1: By WUS configuration
· Option 2: By MIB of NES cell
	Company
	Support or not
	Comment

	Spreadtrum
	Yes
	Prefer Option 2

	Intel
	Yes
	

	ZTE, Sanechips
	Support 
	

	InterDigital
	Support
	At least Option 1 is preferred

	III
	Support
	Option 1 is preferred.

	Ericsson
	Support
	Prefer Option 2

	ETRI
	Support
	

	Sony
	Support
	

	vivo
	Support
	Prefer Option 2

	LG Electronics
	Support
	As mentioned above, we may consider Option 2, but we need to clarify whether modifying the MIB is allowed first.

	Apple 
	Support 
	We think both options can be supported, where the option 1 can be used on cell A when UE first camps on cell A and the WUS configuration is proivded together with the neighborcell list, while option 2 can be used as the NES cell for indicating UE to go to a cell for the corresponding WUS configuration for this NES cell.




[bookmark: OLE_LINK32][bookmark: OLE_LINK81]Issue 8: UL WUS is cell-specific or shared among multiple cells
[bookmark: OLE_LINK88]Background
In RAN1 #116, the following is agreed:
Agreement
For the further study on UL WUS configuration among the following options:
· Option 1: Pre-defined UL WUS configuration
· Option 2: UL WUS configuration that applies to multiple NES cell 
· Option 3: UL WUS configuration that applies to a single NES cell

About UL WUS is cell-specific or shared among multiple cells, the following company views in RAN1 #116b are collected:

· Option 1: Pre-defined UL WUS configuration
· CEWiT
· [bookmark: OLE_LINK233][bookmark: OLE_LINK236]Option 2: UL WUS configuration applies to multiple NES cells
· Futurewei, Spreadtrum, [CMCC], InterDigital, MTK, LG
· [bookmark: OLE_LINK237]Option 3: UL WUS configuration applies to a single NES cell
· [bookmark: OLE_LINK230]Nokia, Spreadtrum, vivo, Ericsson, CMCC, Fujitsu, LG
· [bookmark: OLE_LINK238]Option 4: To discuss this later after identifying the detailed parameter(s) in the UL WUS configuration:
· Huawei, Qualcomm, OPPO

[bookmark: OLE_LINK268][bookmark: OLE_LINK258]FL Proposal 8-1
RAN1 to discuss “WUS configuration applies to multiple NES cells or a single NES cell” later after identifying the detailed parameter(s) in the UL WUS configuration.
	Company
	Support or not
	Comment

	InterDigital
	
	It is not clear to us what are the ‘detailed parameters’ being referred to in Proposal 8-1. In our view, the applicability of WUS configuration to a single or multiple cells are part of the parameters to be discussed.

	Sony
	
	We prefer to discuss later after identifying the detailed parameter(s) in the UL WUS configuration.

	LG Electronics
	
	We believe that Option 2 and Option 3 can be discussed simultaneously while identifying the detail parameters of the UL WUS configuration, but also fine with the proposal.




[bookmark: OLE_LINK38][bookmark: OLE_LINK89]Issue 9: Confirmation of reception of UL WUS transmission
[bookmark: OLE_LINK92]Background
In RAN1 #116, the following is agreed:
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.

About confirmation of reception of UL WUS transmission, the following company views in RAN1 #116b are collected:
· Nokia: RAN1 to support feedback from gNB in response to UL WUS reception.
· Huawei: After the UE transmits the PRACH to request SIB1, RAN1 to further study the follows
· UE expects to monitor DCI 1_0 with SI-RNTI scheduling the on demand SIB1
· UE expects to monitor DCI 1_0 with RA-RNTI scheduling the RAR
· FFS the timing for the potential response from gNB
· Futurewei: NES Cell responds to a WUS transmission with one of the following:
· SIB1 transmission according to legacy SIB1 transmission schedule based on NES Cell SSB.
· SIB1 transmission within a time window of the WUS transmission.
· ZTE: The transmission of SIB1 can be used as an implicit response for the UL WUS
· Vivo: Type 0 PDCCH/ SIB1 can be viewed as WUS feedback
· Ericson: gNB is not expected to provide explicit feedback in response to a SIB1 request
· CMCC: Support to introduce feedback for WUS transmission
· [bookmark: OLE_LINK256]OPPO: RAN1 does not support feedback to SIB1 request, and UE can start to monitor type0-PDCCH after sending UL WUS
· If the feedback is a unicast transmission, it implies that the requested SIB1 may become also a unicast transmission, which is not good for NES.
· It delays the type0-PDCCH monitoring, in case the gNB starts broadcasting SIB1 before sending out the feedback to the UE
· CATT: The confirmation of reception of UL WUS transmission should be supported to guarantee the aligned understanding of SIB1 transmission decision between NES cell and UE
· Panasonic: SIB1 transmission itself serves as gNB feedback in response to SIB1 request.
· Xiaomi: NES cell transmits on-demand SIB1 in response to WUS
· If Msg1-based or Msg3-based SIB1 request is adopted, Msg2 or Msg4 can be reused for the acknowledgement of SIB1 request respectively.
· Apple: Support feedback from gNB in response to the SIB1 request. Consider enhancements to support indication of the SIB1 monitoring window in the response to provide more flexibility for network.
· DOCOMO: Two approaches of following can be considered for a UE to identify that whether gNB receives the UL WUS or not.
· Option 1: UE receives an explicit response to the UL WUS requesting SIB1, which is sent prior to on-demand SIB1.
· Option 2: UE tries to receive SIB1 after UL WUS transmission within a time window.
· Vodafone: Feedback from gNB in response to the SIB1 request can be deprioritized for the study.
· DENSO: FFS: Whether Msg2/Msg4 or the SIB1 reception itself should be considered as an acknowledgement.

The above views can summarized as:
· [bookmark: OLE_LINK257][bookmark: OLE_LINK260][bookmark: OLE_LINK261]Option 1: Do not support additional feedback to SIB1 request on top of legacy SIB1 reception procedure. UE starts to monitor type0-PDCCH after sending UL WUS.
· Huawei, [Futurewei], ZTE, vivo, Ericsson, OPPO, Panasonic, Xiaomi, DOCOMO, Vodafone, DENSO
· Option 2: Support additional feedback to SIB1 request on top of legacy SIB1 monitoring procedure
· Nokia, CMCC, CATT, Apple, DOCOMO

[bookmark: OLE_LINK272]
FL Proposal 9-1
If on-demand SIB1 is specified in R19, additional feedback to SIB1 request on top of legacy SIB1 reception procedure is not supported. UE starts to monitor type0-PDCCH after sending UL WUS.
	Company
	Support or not
	Comment

	ZTE, Sanechips
	Not support 
	It would be better to handle issue 10 firstly, which may make this proposal clearer.  

	ETRI
	
	Agree with ZTE that this issue may depend on how on-demand SIB1 is transmitted after a SIB1 request. Prefer to defer this discussion.

	LG Electronics
	Not support
	Upon receiving PRACH allocated for triggering on-demand SIB1, gNB may transmit RAR (including CORESET#0/SS set configuration for NES Cell’s SIB1 reception) as a confirmation or additionally schedule PUSCH to request UE to send more detailed information (e.g., NES Cell index if PRACH is associated with more than one NES Cells).

	Apple
	Not support
	We think it needs to be clarified that, in legacy On-demand other SI reception procedure, UE starts acquire the requested SI message(s) after receiving the acknowledgement for SI request, where the acknowledgement is carried in the RAR.

According to the legacy spec, for RAR window configuration, the maximum value that configured is no larger than 10ms when Msg2 is transmitted in licensed spectrum, while the typical value for search space zero monitoring period is 20ms. A SIB1 monitoring window would also typically cover more than one monitoring occasion of the CORESET 0, to provide more flexibility for network. Therefore, the SIB1 monitoring window would typically be a window that is multiples of RAR window size. 

If the UE starts a SIB1 monitoring window directly after it send the UL WUS as in Fig.1, it would require the gNB to respond in the window right after the UL WUS. If the network decides not to provide SIB1 in the first window, the UE would need to retransmit UL WUS for another request. Considering the potential size of a SIB1 monitoring window, the latency of the OD-SIB1 procedure could be much higher than a legacy PRACH procedure (see UE 2 in Fig. 1).
[image: ]
Fig. 1 UE starts SIB1 monitoring window right after sending UL WUS
 
On the other hand, if the UE starts an RAR window after sending UL WUS, the UE could have a clear understanding of whether to start the SIB1 monitoring window. If no RAR is received, the UE could retransmit the UL WUS in a faster way since the RAR window could be potentially much shorter than the SIB1 monitoring window. The network could also enjoy more flexibility in determining when to transmit the OD-SIB1 instead of responding to every UL WUS request. 
Note that this gNB feedback is already supported in legacy on-demand other SI procedure and can be extended to support the OD-SIB1 procedures directly or with considerable enhancements. 
[image: ]
Fig.2 UE starts RAR window after sending UL WUS




[bookmark: OLE_LINK436][bookmark: OLE_LINK93]Issue 10: How long on-demand SIB1 is transmitted after BS receives a UL WUS
[bookmark: OLE_LINK280]Background
About how long on-demand SIB1 is transmitted after BS receives a UL WUS, the following company views in RAN1 #116b are collected:
· Option 1: Aperiodic SIB1 transmission
· Option 2: Semi-persistent SIB1 transmission
· Option 3: Periodic SIB1 transmission
· [bookmark: OLE_LINK270]Option 4: SIB1 transmission within a time window
· ZTE, vivo, CMCC, NEC, Fujitsu, LG, MTK, DOCOMO
· Option 5: SIB1 is transmitted N times after time instance A
· DOCOMO
· Option 6: gNB uses DL signal to inform stop of the on-demand SIB1 transmission
· China Telecom, Lenovo (MIB), DOCOMO, Vodafone (up to gNB)


[bookmark: OLE_LINK269]FL Proposal 10-1
If on-demand SIB1 is specified in R19, RAN1 to determine the time-domain behavior of on-demand SIB1 based on one or both of the following options:
· Option 1: SIB1 transmission within a time window
· [bookmark: OLE_LINK279]FFS: The staring time and duration of the time window
· FFS: Interval between two SIB1 transmissions in the time window
· Option 2: Periodic SIB1 transmission until gNB turns off the SIB1 transmission
· FFS: The staring time of the SIB1 transmission
· FFS: How gNB informs UE the SIB1 transmission is turned off
	Company
	Support or not
	Comment

	ZTE, Sanechips
	
	Option 1 is preferred. 
Option 2 may bring additional signaling overhead and power consumption.

	InterDigital
	
	Open to discuss both options.

	III
	Support
	Both needs further discussion.

	Ericsson
	
	Ok to discuss both. We think that Option 1 is better.

	ETRI
	
	Open to discuss both options.

	Sony
	Support
	Open to discuss both options.

	vivo
	Support
	Prefer option 1

	LG Electronics
	
	Support Option 1.
After the time instance, which is the first time the UE expects to receive SIB1 after UL WUS transmission, UE assumes that periodic SIB1 is transmitted from the gNB during the time window after that time instance. For example, the UE expect to receive SIB1 for 40 ms (i.e., length of time window) after T= 10 ms/slot after the PRACH transmission or gNB’s response to UL WUS.

	Apple
	
	Both can be discussed. 




[bookmark: OLE_LINK281][bookmark: OLE_LINK292][bookmark: OLE_LINK282]Issue 11: Whether to covert on-demand SIB1 from study into normative work (collection of views only)
Background
About whether to on-demand SIB1 from study into normative work, this would be checked in RAN1 #105 while companies’ views are collected below:

· Nokia: Based on the NES gain observed in Proposal-14 achieved by OD-SIB1 operation, it is proposed that RAN1 to convert the “study” to “specify”
· Spreadtrum: On-demand SIB1 can enter normative work for standardization.
· ZTE: If the solution to on-demand SIB1 for UEs in idle/inactive mode is significantly beneficial for network energy savings, the normative work can be considered.
· vivo: Support to specify on-demand SIB1 by UL WUS for UEs in idle/inactive mode in R19.
· Ericsson: Only simple solutions that require minimal standardization changes should be considered.
· CMCC: Support to convert the ‘study’ to ‘specify’ for on-demand SIB1.
· Lenovo: Support to specify on-demand SIB1 in Rel-19 as a solution to achieve network energy saving.
· LG: Consider the trade-off between energy saving gain and initial access latency, in order to decide whether to proceed on-demand SIB1 procedure as normative work in Release 19.
· Sony: Support on-demand SIB1 for UEs in idle/inactive mode in Release 19
· Fraunhofer: SIB1 transmission is a main contributor to gNB energy consumption at zero and low load.
· InterDigital: Support on-demand SIB1 for UEs in idle/inactive mode for normative work

A brief summary below
· Support to covert on-demand SIB1 from study into normative work: Nokia, Spreadtrum, vivo, [Ericsson] (only simple solution), CMCC, Lenovo, Sony, Fraunhofer, InterDigital
· Need more check: ZTE, LG
[bookmark: OLE_LINK252]
[bookmark: OLE_LINK4][bookmark: OLE_LINK251]Resulted RAN1 conclusion/agreement
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5 Companies’ simulation results from RAN1 #116b

Company-by-company simulation results collection (excel)      
Case A- zero load: 20ms SSB; 20ms SIB1
	Company
	Assumptions
	Results

	ZTE
	20ms PRACH; 20ms WUS; SIB1 rate: 0~ 75%.
	TDD Cat 2: 1.1%~21.3%;
SIB1-less: 21.3%

	MTK
	① 20ms PRACH 8beam
② 160ms PRACH 8beam
③ 20ms PRACH 4beam
④ 160ms PRACH 4beam

	TDD Cat 1：
① 9.86~45.91%
② 10.05~47.12%
③ 4.92~29.6%
④ 5.54~33.84%
	TDD Cat 2：
① 8.08~32.1%
② 8.08~32.21%
③ 4.09~19.31%
④ 4.1~19.39%

	HW
	20ms PRACH; 20ms WUS; 
	TDD Cat 2：39.34%

	QC
	FR1; 8 beams SSB; 20ms PRACH;
	WUS SIB1 in NES cell
SIB-less：25%
30% SIB1：23%
	WUS SIB1in cell A
SIB-less：25%
30% SIB1：25%

	Samsung
	Multi-cell：periodicity of WUS and SIB1 are same 
1 cell A to 1/3/5/7 NES cell
	1-1：0%
1-3/5/7：6%~9.66%

	
	Single cell
	WUS configuration in cell A: 13.25 %;
WUS configuration in NES cell: 0%

	CATT
	160ms PRACH, cat 1
	10%~25.9%

	Nokia
	20ms PRACH
	NES cell SIB1-less: 28%
Cell A+NES cell(different SIB1 rate) :15~20%

	OPPO
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	Cat 1: 34.23%; Cat 2: 30.35%
Cat 1: 47.22%; Cat 2: 30.41%

	vivo
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	8beam: 45.2%; 4beam: 32.6%
8beam: 46.9%; 4beam: 36.9%

	Fraunhofer
	20ms DCI(1 symbol), SSB/SIB1:1-8beams
	13.4% ~ 42.3%

	Panasonic
	20ms PRACH; 20ms WUS; SSB 1-7 beams
160ms PRACH; 160ms WUS; SSB 1-7 beams
	13.3~22.1%
23.3~31.3%

	xiaomi
	4 -8 beam , cat 1
	32.55% ~ 46.12%





Case A- low load: 20ms SSB; 20ms SIB1
	Company
	Assumptions
	Results

	ZTE
	20ms PRACH; 20ms WUS; SIB1 rate: 0~ 75%.
	TDD Cat 2: 0.4%~19.2%;
SIB1-less: 19.2%

	HW
	20ms PRACH; 20ms WUS; 
	TDD Cat 2：28.77%

	Samsung
	Multi-cell：same periodicity for WUS and SIB1
1 cell A to 1/3/5/7 NES cell
	1-1：0%
1-3/5/7：3%~5%

	
	Single cell
	WUS configuration in cell A: 6.5% ~ 13 %;
WUS configuration in NES cell: 0%

	OPPO
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	Cat 1: 25.76%; Cat 2: 23.72%
Cat 1: 35.02%; Cat 2: 23.73%

	vivo
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	8beam: 41.8%; 4beam: 29.4%
8beam: 42.4%; 4beam: 29.9%

	xiaomi
	4 -8 beam , cat 1
	21.48% ~ 33.49%




Case A- light load: 20ms SSB; 20ms SIB1
	Company
	Assumptions
	Results

	ZTE
	20ms PRACH; 20ms WUS; SIB1 rate: 0~ 75%.
	TDD Cat 2: 0.4%~17.1%;
SIB1-less: 17.1%

	HW
	20ms PRACH; 20ms WUS; 
	TDD Cat 2：15.47%

	Samsung
	Multi-cell：same periodicity for WUS and SIB1
1 cell A to 1/3/5/7 NES cell
	1-1：0%，
1-3/5/7：2.1%~5%

	
	Single cell
	WUS configuration in cell A: 4.5 % ~ 6.3 %;
WUS configuration in NES cell: 0%

	vivo
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	8beam: 25.2%; 4beam: 15.7%
8beam: 25.4%; 4beam: 15.9%




Case A- medium load: 20ms SSB; 20ms SIB1
	Company
	Assumptions
	Results

	ZTE
	20ms PRACH; 20ms WUS; SIB1 rate: 0~ 75%.
	TDD Cat 2: 0.1%~14.4%;

	Samsung
	Multi-cell：same periodicity for WUS and SIB1
1 cell A to 1/3/5/7 NES cell
	1-1：0%，
1-3/5/7：2%~3.5%

	
	Single cell
	WUS configuration in cell A: 2.65 % ~ 4.3 %;
WUS configuration in NES cell: 0%

	vivo
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	8beam: 14.4%; 4beam: 8.4%
8beam: 14.5%; 4beam: 8.5%




Case C- zero load: 20ms SSB; 160ms SIB1;

	Company
	Assumptions
	Results

	ZTE
	160ms PRACH; 160ms WUS; 
SIB1 rate: 0~ 75%.
	TDD Cat 1: 1.12%~5.23%;
TDD Cat 2: 0.9%~3.34%;

	MTK
	① 20ms PRACH 8beam
② 160ms PRACH 8beam
③ 20ms PRACH 4beam
④ 160ms PRACH 4beam

	TDD Cat 1：
① 1.22~9.65%
② 1.22~9.88%
③ 0.58~5.03%
④ 0.58~5.37%
	TDD Cat 2：
① 0.95~5.66%
② 0.95~5.69%
③ 0.48~2.95%
④ 0.48~2.96%

	HW
	20ms PRACH; 20ms WUS; 
	TDD Cat 2：7.4%

	Ericsson
	SSB/PRACH: 20ms/20ms and 20ms/160ms, 
zero load
	1%       for single SSB,
3%~4%   for four SSBs,
5%~7%   for eight SSBs

	QC
	FR1; 8 beams SSB; 20ms PRACH;
	WUS SIB1 in NES cell
SIB-less：4%
30% SIB1：2%
	WUS SIB1 in cell A
SIB-less：4%
30% SIB1：4%

	Samsung
	Multi-cell：same periodicity for WUS and SIB1
1 cell A to 1/3/5/7 NES cell
	1-1: 0%
2.1% ~ 5.51%

	
	Single cell
	WUS configuration in cell A: 6.61 %
WUS configuration in NES cell: 4.66 %

	OPPO
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	Cat 1: 6.3%; Cat 2: 5.52%
Cat 1: 7.96%; Cat 2: 5.25%

	vivo
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	8beam: 9.4%; 4beam: 5.7%
8beam: 9.8%; 4beam: 6.2%

	Panasonic
	20ms PRACH; 20ms WUS; SSB 1-7 beams
160ms PRACH; 160ms WUS; SSB 1-7 beams
	1.9~3.3%
3.5~5.4%

	xiaomi
	4 -8 beam , cat 1
	4.5% ~ 9.34%




Case C- low load: 20ms SSB; 160ms SIB1;

	Company
	Assumptions
	Results

	ZTE
	160ms PRACH; 160ms WUS; 
SIB1 rate: 0~ 75%.
	TDD Cat 1: 0.7% ~4.3%;
TDD Cat 2: 0.97% ~ 3.0%;

	HW
	20ms PRACH; 20ms WUS;
	TDD Cat 2：5.57%

	Samsung
	Multi-cell：same periodicity for WUS and SIB1
1 cell A to 1/3/5/7 NES cell
	1-1: 0%
1.6 % ~ 5.51%

	
	Single cell
	WUS configuration in cell A: 3.2 % ~ 6.6%
WUS configuration in NES cell: 2.1 % ~ 4.6 %

	OPPO
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	Cat 1: 4.49%; Cat 2: 4.1%
Cat 1: 5.26%; Cat 2: 4%

	vivo
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	8beam: 8.3%; 4beam: 5.0%
8beam: 8.5%; 4beam: 5.1%

	xiaomi
	4 -8 beam , cat 1
	3.32% ~ 5.68%



Case C- light load: 20ms SSB; 160ms SIB1;

	Company
	Assumptions
	Results

	ZTE
	160ms PRACH; 160ms WUS; 
SIB1 rate: 0~ 75%.
	TDD Cat 1: 0.6%~3.4%;
TDD Cat 2: 0.6%~2.7%;

	HW
	20ms PRACH; 20ms WUS; 
	TDD Cat 2：4.13%

	Samsung
	Multi-cell：same periodicity for WUS and SIB1
1 cell A to 1/3/5/7 NES cell
	1-1:0%
1.5% ~ 2.9%

	
	Single cell
	WUS configuration in cell A: 2.1 % ~ 3.3 %
WUS configuration in NES cell: 1.8% ~ 2.1%

	vivo
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	8beam: 4.0%; 4beam: 2.1%
8beam: 4.0%; 4beam: 2.1%



Case C- medium load: 20ms SSB; 160ms SIB1;

	Company
	Assumptions
	Results

	ZTE
	160ms PRACH; 160ms WUS; 
SIB1 rate: 0~ 75%.
	TDD Cat 1: 0.3%~2.4%;
TDD Cat 2: 0.4%~2.2%;

	Samsung
	Multi-cell：WUS周期和SIB1周期相同
1 cell A to 1/3/5/7 NES cell
	1-1:0%
0.42% ~ 2%

	
	Single cell
	WUS configuration in cell A: 1.23 % ~ 2.1%
WUS configuration in NES cell: 0.9 % ~ 1.8%

	vivo
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	8beam: 2.2%; 4beam: 1.3%
8beam: 2.2%; 4beam: 1.3%




Case D- zero load: 20ms SSB; 40ms SIB1
	Company
	Assumptions
	Results

	ZTE
	20ms PRACH; 20ms WUS; SIB1 rate: 0~ 50%.
	TDD Cat 2: 6.0%~11.8%;

	MTK
	① 20ms PRACH 8beam
② 160ms PRACH 8beam
③ 20ms PRACH 4beam
④ 160ms PRACH 4beam

	TDD Cat 1：
① 5.07~29.78%
② 5.16~30.75%
③ 2.46~17.37%
④ 2.74~20.08%
	TDD Cat 2：
① 4.08~19.12%
② 4.08~19.2%
③ 2.02~10.69%
④ 2.09~10.74%

	HW
	20ms PRACH; 20ms WUS; 
	TDD Cat 2：24.4%

	CATT
	160ms PRACH
	5.5~14.5%

	OPPO
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	Cat 1: 20.65%; Cat 2: 17.83%
Cat 1: 30.09; Cat 2: 17.93%

	vivo
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	8beam: 29.2%; 4beam: 19.5%
8beam: 30.5%; 4beam: 22.4%

	Panasonic
	20ms PRACH; 20ms WUS; SSB 1-7 beams
160ms PRACH; 160ms WUS; SSB 1-7 beams
	7.1~12.4%
12.6~18.5%

	xiaomi
	4 -8 beam , cat 1
	18.57% ~ 29.86%



Case D- low load: 20ms SSB; 40ms SIB1
	Company
	Assumptions
	Results

	ZTE
	20ms PRACH; 20ms WUS; SIB1 rate: 0~ 50%.
	TDD Cat 2: 5.2%~10.5%;

	HW
	20ms PRACH; 20ms WUS; 
	TDD Cat 2：17.72%

	OPPO
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	Cat 1: 14.84%; Cat 2: 13.55%
Cat 1: 20.67%; Cat 2: 13.51%

	vivo
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	8beam: 26.4%; 4beam: 17.2%
8beam: 21.9%; 4beam: 17.6%

	xiaomi
	4-8beam, cat 1
	12.04% ~19.9%



Case D- light load: 20ms SSB; 40ms SIB1
	Company
	Assumptions
	Results

	ZTE
	20ms PRACH; 20ms WUS; SIB1 rate: 0~ 50%.
	TDD Cat 2: 4.5%~9.2%;

	HW
	20ms PRACH; 20ms WUS; 
	TDD Cat 2：10.1%

	vivo
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	8beam: 14.4%; 4beam: 9.0%
8beam: 14.6%; 4beam: 9.1%



Case D- medium load: 20ms SSB; 40ms SIB1
	Company
	Assumptions
	Results

	ZTE
	20ms PRACH; 20ms WUS; SIB1 rate: 0~ 50%.
	TDD Cat 2: 3.80%~7.6%;

	vivo
	20ms PRACH; 20ms WUS
160ms PRACH; 160ms WUS
	8beam: 7.8%; 4beam: 4.4%
8beam: 7.9%; 4beam: 4.4%



Others  
	Company
	Assumptions
	Results

	MTK
	FR2, empty load, 32 beams, 20ms PRACH, Cat 1 
	SIB1 pattern 1: case A/D/C: 
18.03% / 9.91% / 2.07%
SIB1 pattern 3: case A/D/C:
13.95% / 7.49% / 1.97%

	HW
	SSB/SIB1/PRACH/WUS: 160ms,
zero load 
	7.76%

	QC
	1 FR2, 20ms SIB1, PRACH periodicity=10ms
2 FR2, 160ms SIB1, PRACH periodicity=10ms
	1 16 beam:7.6%; 32 beam: 13.5%;
2 16 beam:0.15%; 32 beam: 2%

	OPPO
	
SSB periodicity: 160ms
no SIB1
	Considering BS Cat 1, the NES gain with 20 ms RO/WUS period becomes 33.49% ~ 53.32%  for empty load and 21.2% ~38.74% for low load, and with 160 ms RO/WUS period, the gain increases to 79.82% ~ 88.43% for empty load and 38.79% ~ 58.02% for low load. While for BS Cat 2, the NES gain seems decreased and when RO/WUS period is 20 ms, the gain ranges in 11.67% ~ 34.88% for empty load and 8.57% ~ 27.27% for low load; when RO/WUS period is 160 ms, the gain ranges in 10.83% ~ 34.5% for empty load and 8.5% ~ 27.31% for low load.

	vivo
	Baseline:160ms SSB/ SIB1/ PRACH/ WUS
	Observation 4: For the case of 160ms SSB period and 160ms SIB1 period, on demand SIB1 scheme can achieve 25.6%-36.9% NES gain in zero load, which means the lower bound of BS operation power consumption allowed by spec is decreased (e.g., 7.1->4.5 in Table 7) significantly by introduction of on demand SIB1.
Observation 5: For the case of 160ms SSB period and 160ms SIB1 period, on demand SIB1 scheme can achieve 1.3%-9.4% NES gain in low~ medium load cases. 
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For further study of achievable NES gain with on-demand SIB1 for idle/inactive mode UE,
- Assume the following for network energy evaluation of non-NES cell in FR1:
o Empty/low/medium cell load as defined in 38.864
o Cat 1/Cat 2 BS as defined in 38.864
o 30kHz SCS, DDDSU TDD pattern
= (Case A: 20ms SSB period with 20ms SIB1 period,
= (Case C: 20ms SSB period with 160ms SIB1 period;
= (Case D: 20ms SSB period with 40ms SIB1 period,
Note: Other SSB/SIBI periodicity assumptions are not precluded (up to companies to report)
o 4 or 8 SSBs in a SSB burst with SSB pattern case C
o 20ms or 160ms PRACH monitoring period
- Assume the following for network energy evaluation of NES cell in FR1:
o Empty/low/medium cell load as defined in 38.864
o Cat 1/Cat 2 BS as defined in 38.864
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Approach-2: Extension of Approach#1 including Cell A<
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Figure 4: Illustration of non-NES cell scenario including WUS configuration (Rel-19)<
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Background

		Nokia: Approach-1: Evaluation of On-Demand-SIB1 as per RAN1#116 agreement
 
																								SS （baseline）-Figure 3: Illustration of reference cell scenario (Rel-15)																				Spreadtrum: Scheme-0 (no offloading) 











		Nokia: Approach-2: Extension of Approach#1 including Cell A



















		Nokia: Approach-3: Extension of Approach#2 including Case#2 (i.e. OD-SIB1 procedure is considered)																								SS （on-demand SIB1）-Figure 4: Illustration of non-NES cell scenario including WUS configuration (Rel-19)																				Spreadtrum:Scheme-1 (data offloading) -NES cell























		ZTE. SSB/SIB1 transmission procedure for baseline (upper) and on-demand SIB1 operation (lower)



																																														Spreadtrum:Scheme-1 (data offloading) -cell A









																										SS （on-demand SIB1）-Figure 5: Illustration of NES cell scenario without WUS configuration (Rel-19)

















		QC

																																														Scheme-2 (all offloading, i.e. NES cell only transmits SSB for neighboring cell measurement)-NES cell 

























																										SS （on-demand SIB1）-Figure 6: Illustration of NES cell scenario with WUS configuration (Rel-19)																				Scheme-2 (all offloading, i.e. NES cell only transmits SSB for neighboring cell measurement)-cell A 















































Approach-1(8 SSB)

		Cat		Baseline scheme						Enhanced scheme		load		NES gain				specific cfg						Cat		Baseline scheme						Enhanced scheme		load		NES gain				specific cfg

				Case		SSB number		RACH/WUS period		SIB1 cfg				Company		gain%										Case		SSB number		RACH/WUS period		SIB1 cfg				Company		gain%

		Cat 1 BS		Case A
(20ms SSB + 20ms SIB1)		8		20		no SIB1		zero load		vivo		45.20%								Cat 2 BS		Case A
(20ms SSB + 20ms SIB1)		8		20		no SIB1		zero load		Nokia		28.00%

														OPPO		34.23%		PRACH/WUS: 2 slots per period
5 UEs per TRP																		HW		39.34%

														SS		0%		SSB/SIB1= FDM
Are there 23slot packet  transmission after RO/WUS for zero load？
2 slots of WUS cfg for each period																		OPPO		30.35%		PRACH/WUS: 2 slots per period
5 UEs per TRP

														SS		13.25%		SSB/SIB1= FDM
Are there 23slot packet  transmission after RO/WUS for zero load？
No additional 2 slots of WUS cfg for each period																		MTK		32.10%

														xiaomi		46.12%		PRACH/WUS: 4 slots per 20ms																		E///		30.60%

														MTK		45.91%												8？								ZTE		21.30%		WUS and PRACH exist at the same time

														QC		25.00%		NES cell overlapped with cell A in different carrier
PRACH/WUS: 4 slots per 20ms										8		160		no SIB1		zero load		OPPO		30.41%		PRACH/WUS: 2 slots per period
5 UEs per TRP

														E///		33.58%		Based on transformed values in the tdoc table																		MTK		32.21%

						7								Pana		13.30%		An SSB and a PRACH timedomain are 1 to 1 mapping.(Same number for SSB and PRACH)

						8		160		no SIB1		zero load		OPPO		47.22%		PRACH/WUS: 2 slots per period
5 UEs per TRP

														MTK		47.12%

														vivo		46.90%

						7								Pana		31.30%		An SSB and a PRACH timedomain are 1 to 1 mapping.(Same number for SSB and PRACH)



						8		20		no SIB1		low load		vivo		41.80%		RU=2%										8		20		no SIB1		low load		HW		28.77%		RU=15%

														OPPO		25.76%		PRACH/WUS: 2 slots per period
5 UEs per TRP 																		OPPO		23.72%		PRACH/WUS: 2 slots per period
5 UEs per TRP

														xiaomi		33.29%		PRACH/WUS: 4 slots per 20ms, L=10%																		MTK		22.76%		RU=9.83

														MTK		30.56%		RU=9.83%										8？								ZTE		19.1%'		同时存在WUS+PRACH

						8		160		no SIB1		low load		OPPO		35.02%		PRACH/WUS: 2 slots per period
5 UEs per TRP										8		160		no SIB1		low load		OPPO		23.73%		PRACH/WUS: 2 slots per period
5 UEs per TRP

														MTK		31.28%		RU=9.83%																		MTK		22.81%		RU=9.83

														vivo		42.40%		RU = 2%



						8		20		no SIB1		light load		vivo		25.20%		RU=15.8%										8		20		no SIB1		light load		HW		15.47%		RU=30%

								160						vivo		25.40%		RU=15.8%										8？								ZTE		16.8%'		WUS and PRACH exist at the same time



						8		20		no SIB1		medium load		vivo		14.40%		RU=31.5%										8？		20		no SIB1		medium load		ZTE		14.2%'		WUS and PRACH exist at the same time

														MTK		9.86%		RU=41.95%										8								MTK		8.08%		RU=41.95%

						8		160		no SIB1		medium load		MTK		10.05%		RU=41.95%										8		160		no SIB1		medium load		MTK		8.08%		RU=41.95%

														vivo		14.50%		RU=31.5%



				Case D
(20ms SSB + 40ms SIB1)		8		20		no SIB1		zero load		vivo		29.20%										Case D
(20ms SSB + 40ms SIB1)		8		20		no SIB1		zero load		HW		24.40%

														OPPO		20.65%		PRACH/WUS: 2 slots per period
5 UEs per TRP																		OPPO		17.83%		PRACH/WUS: 2 slots per period
5 UEs per TRP

														xiaomi		29.86%		PRACH/WUS: 2 slots per 160ms																		MTK		19.12%

														MTK		29.78%																				E///		18.00%

														E///		20.18%		Based on transformed values in the tdoc table										8？								ZTE		11.70%		WUS and PRACH exist at the same time

						7								Pana		7.10%		An SSB and a PRACH timedomain are 1 to 1 mapping.(Same number for SSB and PRACH)										8		160		no SIB1		zero load		OPPO		17.93%		PRACH/WUS: 2 slots per period
5 UEs per TRP

						8		160		no SIB1		zero load		OPPO		30.09%		PRACH/WUS: 2 slots per period
5 UEs per TRP																		MTK		19.20%

														MTK		30.75%

														vivo		30.50%

						7								Pana		18.50%		An SSB and a PRACH timedomain are 1 to 1 mapping.(Same number for SSB and PRACH)



						8		20		no SIB1		low load		vivo		26.40%		RU=2%										8		20		no SIB1		low load		HW		17.72%		RU=15%

														OPPO		14.84%		PRACH/WUS: 2 slots per period
5 UEs per TRP																		OPPO		13.55%		PRACH/WUS: 2 slots per period
5 UEs per TRP

														xiaomi		19.90%		PRACH/WUS: 4 slots per 20ms, L=10%																		MTK		13.09%		RU=9.83%

														MTK		18.38%		RU=9.83%										8？								ZTE		10.20%		WUS and PRACH exist at the same time

						8		160		no SIB1		low load		OPPO		20.67%		PRACH/WUS: 2 slots per period
5 UEs per TRP										8		160		no SIB1		low load		OPPO		13.51%		PRACH/WUS: 2 slots per period
5 UEs per TRP

														MTK		18.85%		RU=9.83%																		MTK		13.12%		RU=9.83%

														vivo		26.90%		RU=2%



						8		20		no SIB1		light load		vivo		14.40%		RU=15.8%										8		20		no SIB1		light load		HW		10.10%		RU=30%

								160						vivo		14.60%		RU=15.8%										8？								ZTE		8.90%		WUS and PRACH exist at the same time



						8		20		no SIB1		medium load		vivo		7.80%		RU=31.5%										8？		20		no SIB1		medium load		ZTE		7.40%		WUS and PRACH exist at the same time

														MTK		5.07%		RU=41.95%										8								MTK		4.08%		RU=41.95%

						8		160		no SIB1		medium load		MTK		5.16%		RU=41.95%										8		160		no SIB1		medium load		MTK		4.08%		RU=41.95%

														vivo		7.90%		RU=31.5%



				Case C
(20ms SSB + 160ms SIB1)		8		20		no SIB1		zero load		vivo		9.40%										Case C
(20ms SSB + 160ms SIB1)		8		20		no SIB1		zero load		HW		7.40%

														OPPO		6.30%		PRACH/WUS: 2 slots per period
5 UEs per TRP																		OPPO		5.52%		PRACH/WUS: 2 slots per period
5 UEs per TRP

														xiaomi		9.34%		PRACH/WUS: 4 slots per 20ms																		MTK		5.66%

														MTK		9.65%																				E///		5.20%

														QC		4.00%		NES cell overlapped with cell A in different carrier
PRACH/WUS: 4 slots per 20ms										8？		160		no SIB1		zero load		ZTE		3.34%		WUS and PRACH exist at the same time

														E///		6.00%												8								OPPO		5.25%		PRACH/WUS: 2 slots per period
5 UEs per TRP

						7								Pana		1.90%		An SSB and a PRACH timedomain are 1 to 1 mapping.(Same number for SSB and PRACH)																		MTK		5.69%

						8？		160		no SIB1		zero load		ZTE		5.23%		WUS and PRACH exist at the same time

						8								OPPO		7.96%		PRACH/WUS: 2 slots per period
5 UEs per TRP

														SS		4.66%		SSB/SIB1= FDM
Are there 23slot packet  transmission after RO/WUS for zero load？
2 slots of WUS cfg for each period

														SS		6.61%		SSB/SIB1= FDM
Are there 23slot packet  transmission after RO/WUS for zero load？
2 slots of WUS cfg for each period

														MTK		9.88%

														vivo		9.80%

						7								Pana		5.40%		An SSB and a PRACH timedomain are 1 to 1 mapping.(Same number for SSB and PRACH)



						8		20		no SIB1		low load		vivo		8.30%		RU=2%										8		20		no SIB1		low load		HW		5.57%		RU=15%

														OPPO		4.49%		PRACH/WUS: 2 slots per period
5 UEs per TRP																		OPPO		4.10%		PRACH/WUS: 2 slots per period
5 UEs per TRP

														xiaomi		5.68%		PRACH/WUS: 4 slots per 20ms, L=10%																		MTK		3.60%		RU=9.83%

														MTK		5.27%		RU=9.83%										8？		160		no SIB1		low load		ZTE		3.10%		同时存在WUS+PRACH

						8？		160		no SIB1		low load		ZTE		4.1%'		WUS and PRACH exist at the same time										8								OPPO		4.00%		PRACH/WUS: 2 slots per period
5 UEs per TRP

						8								OPPO		5.26%		PRACH/WUS: 2 slots per period
5 UEs per TRP																		MTK		3.61%		RU=9.83%

														MTK		5.34%		RU=9.83%

														vivo		8.50%		RU=2%



						8		20		no SIB1		light load		vivo		4.00%		RU=15.8%										8		20		no SIB1		light load		HW		4.13%		RU=30%

						8？		160		no SIB1		light load		ZTE		3.2%'		WUS and PRACH exist at the same time										8？		160						ZTE		2.80%		同时存在WUS+PRACH

						8								vivo		4%		RU=15.8%



						8		20		no SIB1		medium load		vivo		2.20%		RU=31.5%										8		20		no SIB1		medium load		MTK		0.95%		RU=41.95%

														MTK		1.22%		RU=41.95%										8？		160		no SIB1		medium load		ZTE		2.10%		同时存在WUS+PRACH

						8？		160		no SIB1		medium load		ZTE		2.2%'		WUS and PRACH exist at the same time										8								MTK		0.95%		RU=41.95%

						8								MTK		1.22%		RU=41.95%

														vivo		2.20%		RU=31.5%



				Case x
(160ms SSB + 160ms SIB1)		8		20		no SIB1		zero load		vivo		11.40%										Case x
(160ms SSB + 160ms SIB1)

								160						vivo		36.90%												8		160		no SIB1		zero load		HW		7.76%



						8		20		no SIB1		low load		vivo		9.10%		RU=2%																low load

								160						vivo		9.40%		RU=2%



						8		20		no SIB1		light load		vivo		4.10%		RU=15.8%																light load

								160						vivo		4.20%		RU=15.8%



						8		20		no SIB1		medium load		vivo		2.20%		RU=31.5%																medium load

								160						vivo		2.20%		RU=31.5%

																										Case x
(40ms SSB + 40ms SIB1)		8		40		no SIB1		zero load		HW		25.46%















																																		low load















																																		light load















																																		medium load



















Approach-1(4 SSB)

		Cat		Baseline scheme						Enhanced scheme		load		NES gain				specific cfg						Cat		Baseline scheme						Enhanced scheme		load		NES gain				specific cfg

				Case		SSB number		RACH/WUS period		SIB1 cfg				Company		gain%										Case		SSB number		RACH/WUS period		SIB1 cfg				Company		gain%

		Cat 1 BS		Case A
(20ms SSB + 20ms SIB1)		4		20		no SIB1		zero load		vivo		32.60%								Cat 2 BS		Case A
(20ms SSB + 20ms SIB1)								zero load

														xiaomi		32.55%		PRACH/WUS: 4 slots per 20ms

														MTK		29.60%

						4		160		no SIB1		zero load		CATT		25.90%

														MTK		33.84%

														vivo		36.90%



						4		20		no SIB1		low load		vivo		29.40%		RU=2%																low load

														xiaomi		21.48%		PRACH/WUS: 4 slots per 20ms, L=10%

														MTK		17.61%		RU = 9.83%

						4		160		no SIB1		low load		MTK		20.01%		RU = 9.83%

														vivo		29.90%		RU=2%



						4		20		no SIB1		light load		vivo		15.70%		RU=15.8%																light load

								160						vivo		15.90%		RU=15.8%



						4		20		no SIB1		medium load		vivo		8.40%		RU=31.5%																medium load

														MTK		4.92%		RU = 41.95%

						4		160		no SIB1		medium load		MTK		5.54%		RU = 41.95%

														vivo		8.50%		RU=31.5%



				Case D
(20ms SSB + 40ms SIB1)		4		20		no SIB1		zero load		vivo		19.50%										Case D
(20ms SSB + 40ms SIB1)								zero load

														xiaomi		18.57%		PRACH/WUS: 4 slots per 20ms

														MTK		17.37%

						4		160		no SIB1		zero load		CATT		14.50%

														MTK		20.08%

														vivo		22.40%



						4		20		no SIB1		low load		vivo		17.20%		RU=2%																low load

														xiaomi		12.04%		PRACH/WUS: 4 slots per 20ms, L=10%

														MTK		9.84%		RU = 9.83%

						4		160		no SIB1		low load		MTK		11.18%		RU = 9.83%

														vivo		17.60%		RU=2%



						4		20		no SIB1		light load		vivo		9.00%		RU=15.8%																light load

						4		160		no SIB1		light load		vivo		9.10%		RU=15.8%



						4		20		no SIB1		medium load		vivo		4.40%		RU=31.5%																medium load

														MTK		2.46%		RU = 41.95%

						4		160		no SIB1		medium load		MTK		2.74%		RU = 41.95%

														vivo		4.40%		RU=31.5%



				Case C
(20ms SSB + 160ms SIB1)		4		20		no SIB1		zero load		vivo		5.70%										Case C
(20ms SSB + 160ms SIB1)								zero load

														xiaomi		4.50%		PRACH/WUS: 4 slots per 20ms

														MTK		5.03%

						4		160		no SIB1		zero load		MTK		5.37%

														vivo		6.20%



						4		20		no SIB1		low load		vivo		5.00%		RU=2%																low load

														xiaomi		3.32%		PRACH/WUS: 4 slots per 20ms, L=10%

														MTK		2.60%		RU = 9.83%

						4		160		no SIB1		low load		MTK		2.70%		RU = 9.83%

														vivo		5.10%		RU=2%



						4		20		no SIB1		light load		vivo		2.10%		RU=15.8%																light load

						4		160		no SIB1		light load		vivo		2.10%		RU=15.8%



						4		20		no SIB1		medium load		vivo		1.30%		RU=31.5%																medium load

														MTK		0.58%		RU = 41.95%

						4		160		no SIB1		medium load		MTK		0.58%		RU = 41.95%

														vivo		1.30%		RU=31.5%



				Case x
(160ms SSB + 160ms SIB1)		4		20		no SIB1		zero load		vivo		6.60%										Case x
(160ms SSB + 160ms SIB1)								zero load

						4		160		no SIB1		zero load		vivo		25.60%



						4		20		no SIB1		low load		vivo		5.20%		RU=2%																low load

						4		160		no SIB1		low load		vivo		5.40%		RU=2%



						4		20		no SIB1		light load		vivo		2.10%		RU=15.8%																light load

						4		160		no SIB1		light load		vivo		2.10%		RU=15.8%



						4		20		no SIB1		medium load		vivo		1.30%		RU=31.5%																medium load

						4		160		no SIB1		medium load		vivo		1.30%		RU=31.5%





Approach-2 or 3

		Cat		Baseline scheme				Enhanced scheme				load		NES gain				specific cfg

				Cell A		non-NES cell		Cell A		NES cell				Company		gain%

		Cat 2		20ms SSB + 20ms SIB1 + 20ms RO + 8SSBs		20ms SSB + 20ms SIB1 + 20ms RO + 8SSBs		20ms SSB + 20ms SIB1(include WUS cfg FDM) + 20ms RO + 8SSBs		20ms SSB + no SIB1 + 20ms RO + 8SSBs		zero load		Nokia		20%

				Scheme-0: 20ms SSB + 20ms SIB1+data(5%)		Scheme-0: 20ms SSB + 20ms SIB1+data(5%)		Scheme-1: 20ms SSB + 20ms SIB1+data(10%)		Scheme-1: 20ms SSB + 20ms SIB1		low load		Spreadtrum		28%~30%(set1/2/3)		SSB and SIB1 FDMed
data FDMed with SSB/SIB1

				Scheme-0: 20ms SSB + 20ms SIB1+data(5%)		Scheme-0: 20ms SSB + 20ms SIB1+data(5%)		Scheme-2: 20ms SSB + 20ms SIB1+data(10%)		Scheme-2: 160ms SSB		low load		Spreadtrum		30%~32%(set1/2/3)		SSB and SIB1 FDMed
data FDMed with SSB/SIB1

				Scheme-1: 20ms SSB + 20ms SIB1+data(10%)		Scheme-1: 20ms SSB + 20ms SIB1		Scheme-2: 20ms SSB + 20ms SIB1+data(10%)		Scheme-2: 160ms SSB		low load		Spreadtrum		1%~2%(set1/2/3)		SSB and SIB1 FDMed
data FDMed with SSB/SIB1





		Cat 1		Scheme-0: 20ms SSB + 20ms SIB1+data(5%)		Scheme-0: 20ms SSB + 20ms SIB1+data(5%)		Scheme-1: 20ms SSB + 20ms SIB1+data(10%)		Scheme-1: 20ms SSB + 20ms SIB1		low load		Spreadtrum		31%~37%(set1/2/3)		SSB and SIB1 FDMed
data FDMed with SSB/SIB1

				Scheme-0: 20ms SSB + 20ms SIB1+data(5%)		Scheme-0: 20ms SSB + 20ms SIB1+data(5%)		Scheme-2: 20ms SSB + 20ms SIB1+data(10%)		Scheme-2: 160ms SSB		low load		Spreadtrum		46%(set1/2/3)		SSB and SIB1 FDMed
data FDMed with SSB/SIB1

				Scheme-1: 20ms SSB + 20ms SIB1+data(10%)		Scheme-1: 20ms SSB + 20ms SIB1		Scheme-2: 20ms SSB + 20ms SIB1+data(10%)		Scheme-2: 160ms SSB		low load		Spreadtrum		9%~15%(set1/2/3)		SSB and SIB1 FDMed
data FDMed with SSB/SIB1

				1个: 20ms SSB + 20ms SIB1 + 20ms RO + 8SSBs		N个: 20ms SSB + 20ms SIB1 + 20ms RO + 8SSBs		1个: 20ms SSB + 20ms SIB1 + 20ms RO + 8SSBs+20ms WUS cfg 		N个: 20ms SSB + on-demand SIB1 + 20ms WO + 8SSBs		loaded		SS		N=1: no gain		SSB+SIB1 FDMed
RO/WUS之后也存在23slot的packet  transmission？
额外的WUS cfg占用了2个slot


																N=3/5/7: 1.25 % ~ 9.66 %

				1个: 20ms SSB + 160ms SIB1 + 20ms RO + 8SSBs		N个: 20ms SSB + 160ms SIB1 + 20ms RO + 8SSBs		1个: 20ms SSB + 160ms SIB1 + 20ms RO + 8SSBs+20ms WUS cfg 		N个: 20ms SSB + on-demand SIB1 + 20ms WO + 8SSBs		loaded		SS		N=1/3/5/7: 0.42% ~ 5.51%		SSB+SIB1 FDMed
RO/WUS之后也存在23slot的packet  transmission？
额外的WUS cfg占用了2个slot
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RAN1#116 agreement:<

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«





