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1. [bookmark: _Toc120549591][bookmark: _Hlk521259925]Introduction
In the RAN#102 meeting, the new WI of enhancements of network energy savings for NR was set up [1], one of the objectives is to study on-demand SIB1 for UE in idle/inactive mode. The related objective is as following. 
	2. 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


[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In this contribution, we provide our views on the study of overall consideration, detail design and evaluation result to support on-demand SIB1 for UEs in idle/inactive mode.
2. Overall consideration for on-demand SIB1
For discussion on on-demand SIB1 scenario, the following agreements are agreed during RAN1#116-bis meeting [2].
	Agreement
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 focuses its studies on the following cases:
· Case 1: Option 1+A+X 
· 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:
· 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 
· On receiving of SIB1 
· Option X: UE receives on-demand SIB1 from NES Cell 
· Option Y: UE receives on-demand SIB1 from Cell A


In this section, we discuss the applicable scenarios for on-demand SIB1. In the real deployment, due to the different requirements, there are two possible scenarios for the coverage of Cell A and NES cell:
· Coverage scenario 1: The coverage of the NES cell is fully contained in the coverage of one or multiple Cell A, as is shown in Figure 1. In this scenario, NES cell is used to enhance the throughput and access performance of the network. For instance, the NES cell is deployed in the hotspot area.
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[bookmark: _Ref165645658]Figure 1. An illustration of coverage scenario 1
· Coverage scenario 2: The coverage of the NES cell is partially overlapped with (or totally different from) the coverage of one or multiple Cell A, as is shown in Figure 2. In this scenario, NES cell is used to ensure the coverage performance of the network.
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[bookmark: _Ref165645845]Figure 2. An illustration of coverage scenario 2
From our understanding, the study of on-demand SIB1 should focus on the above two coverage scenarios, and the design details should be discussed separately according to the specific coverage scenario.
Proposal 1: The study of on-demand SIB1 should focus on the following coverage scenarios, and the design details should be discussed separately according to the specific coverage scenario: 
· Scenario 1: The coverage of the NES cell is fully contained in the coverage of one or multiple Cell A.
· Scenario 2: The coverage of the NES cell is partially overlapped with (or totally different from) the coverage of one or multiple Cell A.

3. Detail design for on-demand SIB1
For discussion on design on on-demand SIB1, the following agreements are agreed during RAN1#116-bis meeting [2].
	Agreement
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

Agreement
RAN1 to further study UE identification of NES cell with on-demand SIB1 based on one, both, or combination of the following options:
· Option 1: By WUS configuration
· Option 2: By PBCH payload of NES cell 

Agreement
For UL WUS design for SIB1 request, at least dedicated PRACH resource is the assumption for further study in RAN1
· FFS: Details on time, frequency, and/or PRACH preamble resources for UL WUS
· FFS: whether RACH resource for SIB1 request could be used for an initial access procedure and/or an on-demand SI procedure

Agreement
Conditions for triggering UL WUS transmission is up to RAN2. Any related work in RAN1 to be triggered by RAN2 LS. Send an LS to RAN2. Final LS in R1-2403779.


[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this section, we discuss the detail design for on-demand SIB1, including the configuration provision for WUS, dedicated WUS resource, configuration granularity for WUS, feedback for WUS and SIB1 reception.

1. 
2. 
3. 
3.1. Discussion on configuration provision for WUS


During RAN1#116-bis meeting, it is agreed to further study 3 potential cases for on-demand SIB1. On the basis of this, we discuss whether these cases are applicable in each possible coverage scenario, and how the UE acquire WUS configuration under each combination of coverage scenario and potential case.
1 
2 
3 
3.2 
Discussion under Coverage scenario 1
For coverage scenario 1, since cell A can ensure the basic coverage of the network, potential case 1-3 for on-demand SIB1 are all applicable. For potential case 1&2, since the WUS transmission and SIB1 reception are all located on NES cell, it can provide a better link performance and simpler procedure for SI change and random access. For potential case 3, the whole on-demand SIB1 procedure is performed via Cell A, so that the NES gain for NES cell can be maximized.
Observation 1: For coverage scenario 1, potential case 1-3 for on-demand SIB1 are all applicable. Potential case 1&2 can provide a better link performance and simpler procedure for SI change and random access while potential case 3 can maximize the NES gain for NES cell.
Next, we discuss how UE acquires WUS configuration under each potential case:
· Potential case 2 (1+B+X) and case 3 (2+B+Y): The WUS configuration is transmitted on Cell A. The most straightforward way is to transmit the WUS configuration as a broadcast signaling on Cell A. The UE first receives the WUS configuration on Cell A, and then triggers SIB1 for NES cell with some certain condition.
· Potential case 1 (1+A+X): The WUS configuration is transmitted on NES cell. The WUS configuration can be transmitted in a broadcast manner or in a non-broadcast manner, so that the UE can directly receive the WUS configuration on NES cell and then triggers SIB1 for NES cell. However, the NES gain will be impacted in this case, since the SIB1 is reduced on NES cell while another broadcast signaling (i.e., WUS configuration) is added on NES cell. Therefore, we think a non-broadcast WUS configuration transmission may be useful, and one such example is through RRC release message. UE in IDLE/INACTIVE mode may first camp on Cell A, and when the channel quality of the NES cell is better enough and UE also has traffic to transmit, UE can transmit WUS to trigger SIB1 on NES cell and perform random access to establish a RRC connection on NES cell. When there is no transmission requirement for a period of time, the gNB instructs UE to enter IDLE/ INACTIVE mode via the RRC release signaling and camp on NES Cell after that. In this case, the WUS configuration of the NES cell and other neighboring NES cells can be carried in the RRC release signaling.
Proposal 2: On configuration provision for WUS in coverage scenario 1, support the following options:
· Opt 1: Transmit the WUS configuration in a broadcast manner on Cell A.
· Opt 2: Transmit the WUS configuration in RRC signaling (e.g. RRC-release message).
Discussion under Coverage scenario 2
For coverage scenario 2, due to UE mobility or distribution, there can be situation that a UE is located on NES cell-only coverage area, as is shown in Figure 3. In this context, WUS transmission and SIB1 reception shall only performs in NES cell, and only potential case 1&2 are applicable.
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[bookmark: _Ref165724484]Figure 3. A demonstration of the situation that a UE is only covered by NES cell
Observation 2: For coverage scenario 2, potential case 1&2 for on-demand SIB1 are applicable.
We then discuss how UE acquires WUS configuration under each potential case:
· Potential case 1 (1+A+X): The WUS configuration is transmitted on NES cell. For coverage scenario 2, this case is especially important for maintain the basic coverage in NES cell-only coverage area, i.e. whether a UE can camp or perform initial cell selection procedure on the NES cell. Therefore, the WUS configuration shall be transmitted as a broadcast manner, so that the UE can directly obtain the information and trigger the SIB1.
· Potential case 2 (1+B+X): The WUS configuration is transmitted on Cell A. For coverage scenario 2, this case can be a supplement to potential case 1. Based on this, the WUS configuration can be transmitted in a non-broadcast manner (e.g. RRC-release signaling), so that the UE can trigger the SIB1 on NES cell without the significant impact for energy consumption on Cell A.
Proposal 3: On configuration provision for WUS in coverage scenario 2, support the following options:
· Opt 1: Transmit the WUS configuration in a broadcast manner on NES cell.
· Opt 2: Transmit the WUS configuration in RRC signaling (e.g. RRC-release message).

3.2. Discussion on dedicated WUS resource
In RAN1#116-bis meeting, 2 possible usages for WUS transmission are agreed for on-demand SIB1: 
· Usage 1: UE transmit WUS for camping, which means the WUS is only used for acquire SIB1, and the UE needs to transmit another type of PRACH signal for random access procedure.
· Usage 2: UE transmit WUS for RRC establishment, which means WUS is used for acquire both SIB1 and RAR.
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[bookmark: _Ref165741542]Figure 4. A demonstration on the usages for WUS transmission
A demonstration is shown in Figure 4. Regarding the benefit of usage 1 and usage 2, usage 1 can save some energy from gNB side when only SIB1 is needed while usage 2 can reduce the procedure when UE requires to (re)select and transmit data on the NES cell. At the same time, there is a certain percentage of requirement for both usage 1 and usage 2 in real deployment. 
We next discuss whether both usages for WUS are applicable under each potential case:
· Potential case 1 (1+A+X) and case 2 (1+B+X): The WUS transmission and SIB1 reception procedure are all located on NES cell. Therefore, both usage 1 and usage 2 are applicable.
· Potential case 3 (2+B+Y): The WUS transmission and SIB1 reception procedure are all located on Cell A. For usage 1, when UE camps on NES cell, it may still need to monitor SIB1 on Cell A for SI change purpose, which may enlarge the receive bandwidth and cause an extra energy consumption from UE side. Considering that the energy consumption is a relatively sensitive KPI for IDLE/INACTIVE UE, it is recommended that only usage 2 is supported under this potential case.
Proposal 4: Regarding the usage for WUS transmission:
· WUS transmission for camping can be supported in potential case 1 and potential case 2.
· WUS transmission for RRC establishment can be supported in potential case 1-3.
Next, regarding the configuration method for dedicated WUS resource, mechanisms in CFRA, 2-step RACH or RACH repetition in Rel-18 can be reused. To be specific:
· Option 1 (shared RO): The dedicated WUS resource shares the same PRACH resource pool (same frequency resource configuration, PRACH configuration index, etc.) with PRACH resource for other usages. IEs like ra-ssb-OccasionMaskIndex and ra-PreambleIndex can be reused to select the dedicated RO and/or preamble for WUS.
· Option 2 (separated RO): The dedicated WUS resource uses an independent RACH resource pool (different frequency resource configuration, PRACH configuration index, etc.) with PRACH resource for other usages.
Furthermore, since WUS transmission for camping and WUS transmission for RRC establishment can be both supported for certain case, the corresponding dedicated WUS resource can be configured respectively.
Proposal 5: Regarding the configuration method for dedicated WUS resource, support the following options:
· Opt 1 (shared RO): The dedicated WUS resource shares the same PRACH resource pool with PRACH resource for other usages. IEs like ra-ssb-OccasionMaskIndex and ra-PreambleIndex can be reused to select the dedicated RO and/or preamble for WUS.
· Opt 2 (separated RO): The dedicated WUS resource uses an independent RACH resource pool with PRACH resource for other usages.
· If WUS transmission for camping and WUS transmission for RRC establishment are both supported, the corresponding dedicated WUS resource can be configured respectively.

3.3. Discussion on the configuration granularity for WUS transmission
Another issue is the configuration granularity of WUS, i.e., whether a specific WUS resource is associated with single cell or multiple cells. On one hand, configure a WUS resource for multiple serving cells can indeed decrease the overhead. On the other hand, it might trigger SIB1 for multiple cells in once, therefore increase the unnecessary energy consumption from gNB side. According to the discussion above, this overhead on WUS resource for on-demand SIB1 may not be a critical issue. From this aspect, we support to configure WUS in a per-cell manner as baseline, and further study the benefit of configuring a dedicated WUS resource for multiple cells.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK19][bookmark: OLE_LINK20]Proposal 6: Support to configure WUS in a per-cell manner as baseline.
· FFS the benefit of configuring a dedicated WUS resource for multiple cells.

3.4. Discussion on the response for WUS
In legacy on-demand SI procedure, a UE may monitor the SIB it requests during a modification period. Considering the monitoring time is relatively long, it will cause significant latency if there is problem with UL link performance for the UE. Therefore, the RAR (with RAPID only) as the feedback is introduced, so that the UE can quickly acquire the failure on WUS transmission and enhance it through the power-ramping mechanism, as is shown in Figure 5. 
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[bookmark: _Ref165746481]Figure 5. An illustration on reception procedure for on-demand SI
For on-demand SIB1 procedure, the UE may also need to monitor SIB1 for a relatively long period (e.g. 80ms, SIB1 transmission period is 20ms, and the duration of the monitoring period is 4 times of the transmission period). Thus, it is recommended that a feedback is introduced for WUS transmission as the quick-correction mechanism.
Proposal 7: Support to introduce a feedback for WUS transmission.

3.5. [bookmark: OLE_LINK23][bookmark: OLE_LINK24]Discussion on the UE behavior for SIB1 reception
After the WUS transmission (and receive the feedback, if any), the UE may expect to receive the corresponding SIB1 with a good reliability. From this aspect, it is recommended that the gNB transmits the SIB1 as many as possible. On the other hand, keeping transmitting the SIB1 will result in a significant energy consumption from gNB side. Considering the tradeoff between NES gain and reception performance on SIB1, we support to reuse the mechanism in on-demand SI procedure as baseline, i.e., introduce a time window for SIB1 transmission. The gNB can only transmit SIB1 during a certain window while the UE keeps monitoring it. 
Proposal 8: Support to introduce a time window for SIB1 reception as baseline.

4. Evaluation result for on-demand SIB1
For discussion on evaluation assumption for on-demand SIB1, the following agreements are agreed during RAN1#116-bis meeting [2].
	[bookmark: OLE_LINK34]Agreement
[bookmark: OLE_LINK28]Companies to report at least the following key settings used in the evaluation/simulation of achievable NES gain with on-demand SIB1 in idle/inactive mode
· Setting A: SIB1 period (20ms/40ms/160ms)
· Setting B1: Cell load (Empty/low/medium)
· Setting B2: Traffic model
· Setting C: SIB1 PDSCH time domain resource index in 38.214 Table 5.1.2.1.1-2
· Setting D: CORESET0/SSB multiplexing pattern including controlResourceSetZero (index) in 38.213 Table 13-6, and searchSpaceZero (index) in 38.213 Table 13-11
· Setting E: PRACH configurations (including PRACH configuration index in 38.211 Table 6.3.3.2-3) for WUS and initial/random access
· Setting F: Cat1/Cat2 BS
· Setting G: Number of SSB beams
· Setting H: NES gain/loss on Cell A
· Setting I: On-demand SIB1 transmission rate (how often UE requests on-demand SIB1)

Agreement
For further study of the NES gain/loss evaluation assumption on Cell A with on-demand SIB1 on NES cell for idle/inactive mode UE,
· Assume the following for network energy evaluation of Cell A in FR1:
· Company to report among empty/low/medium cell load as defined in 38.864
· Same Cat BS as the Non-NES cell
· 30kHz SCS, DDDSU TDD pattern
·  Same SSB period as the Non-NES cell and company to report SIB1 period
· Same number of SSBs in a SSB burst as the Non-NES cell with SSB pattern case C
· 20ms PRACH configuration periodicity for WUS and/or initial access RACH and company to report RACH configuration index in 38.211 Table 6.3.3.2-3
· Same SSB/CORESET0 multiplexing pattern and same SIB1 PDSCH time domain resource allocation as the Non-NES cell
· Same traffic model as the Non-NES cell
· Companies to report the assumption of WUS configuration provision or UL WUS monitoring or on-demand SIB1 transmission on Cell A if Case 2 (Option 1+B+X) or Case 3 (Option 2+B+Y) is considered


In this section, we discuss the evaluation results for on-demand SIB1. Including the evaluation results on NES gain for coverage scenario 1 and coverage scenario 2. Note that the basic parameters for the evaluation result come from the above agreement while other parameters come from the SLS parameter settings in [3]. Figure 6 and Figure 7 show an example for common signal transmission pattern for the baseline in TDD and FDD structure, respectively.
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[bookmark: _Ref165825856][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Figure 6. An example for common signal transmission pattern for baseline in TDD structure
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[bookmark: _Ref165825861]Figure 7. An example for common signal transmission pattern for baseline in FDD structure

1. 
2. 
3. 
4. 
4.1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Evaluation result on NES gain for coverage scenario 1
The settings for baseline and on-demand SIB1 mode in coverage scenario 1 are shown below:
· Baseline: 
· No WUS configuration is transmitted on Cell A.
· No WUS is transmitted on NES cell.
· SIB1 is transmitted on NES cell periodically with all beam directions (periodicity is 20ms).
· On-demand SIB1 mode: 
· WUS configuration is broadcasted on Cell A, WUS configuration is FDM transmitted with Cell A’s SIB1. The frequency resource (RB number) and time resource (OFDM symbol number) for WUS configuration and SIB1 are the same.
· WUS is transmitted on NES cell, UL WUS resource is FDM transmitted with legacy PRACH resource. The frequency resource (RB number) and time resource (OFDM symbol number) for WUS resource and legacy resource are the same.
· SIB1 is transmitted on NES cell. The NES cell transmits SIB1 in {1, 2, 4} beams for TDD structure, and {1, 2} beams for FDD structure by demand.
· Note that the assumption for cell load is empty load.
For NES gain on NES cell, Figure 8 shows the evaluation results for different BS types in [3]. It can be observed that:
· 16.4%~43.8% NES gain can be obtained for Cat 1 BS, TDD structure under various SIB1 request rates. 
· 20.1%~48.9% NES gain can be obtained for Cat 1 BS, FDD structure under various SIB1 request rates. 
· 15.1%~30.2% NES gain can be obtained for Cat 2 BS, TDD structure under various SIB1 request rates. 
· 16.4%~32.9% NES gain can be obtained for Cat 2 BS, FDD structure under various SIB1 request rates. 
The main reason for difference on NES gain between two category BS is that Cat 1 BS has a shorter transition time for deeper sleep mode, so that on-demand SIB1 can also reduce the static power for the BS.
Observation 3: Under coverage scenario 1, for NES gain on NES cell:
· 16.4%~43.8% NES gain can be obtained for Cat 1 BS, TDD structure under various SIB1 request rates. 
· 20.1%~48.9% NES gain can be obtained for Cat 1 BS, FDD structure under various SIB1 request rates. 
· 15.1%~30.2% NES gain can be obtained for Cat 2 BS, TDD structure under various SIB1 request rates. 
· 16.4%~32.9% NES gain can be obtained for Cat 2 BS, FDD structure under various SIB1 request rates. 
· Note that the assumption for cell load is empty load.
[bookmark: _Ref165831574][image: ]
Figure 8. Evaluation results for NES gain in NES cell for different BS type in [3]
For NES loss on Cell A, Table 1 shows the evaluation results for different BS types in [3]. It can be observed that 6.3%~13.5% NES loss can be obtained for Cell A in various BS types and TDD/FDD structures.
[bookmark: _Ref165837810]Table 1. NES loss on Cell A for different BS type in [3]
	BS category and structure
	Cat 1 BS, TDD
	Cat 1 BS, FDD
	Cat 2 BS, TDD
	Cat 2 BS, FDD

	NES loss (%)
	6.9%
	9.7%
	6.3%
	13.5%


Observation 4: Under coverage scenario 1, for NES loss on Cell A:
· 6.3%~13.5% NES loss can be obtained in various BS types and TDD/FDD structures. 
· Note that the assumption for cell load is empty load.
For overall NES gain on the network, Figure 9 shows the evaluation results for different BS types in [3]. Note that the assumption here is that each coverage area of Cell A contains 5 NES cell. It can be observed that:
· 12.5%~35.3% NES gain can be obtained for Cat 1 BS, TDD structure under various SIB1 request rates. 
· 15.1%~39.2% NES gain can be obtained for Cat 1 BS, FDD structure under various SIB1 request rates. 
· 11.5%~24.1% NES gain can be obtained for Cat 2 BS, TDD structure under various SIB1 request rates. 
· 11.4%~25.2% NES gain can be obtained for Cat 2 BS, FDD structure under various SIB1 request rates. 
Observation 5: Under coverage scenario 1, for overall NES gain on the network:
· 12.5%~35.3% NES gain can be obtained for Cat 1 BS, TDD structure under various SIB1 request rates. 
· 15.1%~39.2% NES gain can be obtained for Cat 1 BS, FDD structure under various SIB1 request rates. 
· 11.5%~24.1% NES gain can be obtained for Cat 2 BS, TDD structure under various SIB1 request rates. 
· 11.4%~25.2% NES gain can be obtained for Cat 2 BS, FDD structure under various SIB1 request rates. 
· Note that the assumption for cell load is empty load, and each coverage area of Cell A contains 5 NES cell.
[bookmark: _Ref165838175][image: ]
Figure 9. Evaluation results for overall NES gain for different BS type in [3]

4.2. Evaluation result on NES gain for coverage scenario 2
The settings for baseline and on-demand SIB1 mode in coverage scenario 2 are shown below:
· Baseline: 
· No WUS configuration is transmitted on NES Cell.
· No WUS is transmitted on NES cell.
· SIB1 is transmitted on NES cell periodically with all beam direction (periodicity is 20ms).
· On-demand SIB1 mode: 
· WUS configuration is broadcasted on NES cell, WUS configuration is FDM transmitted with NES cell’s SIB1 transmission pattern. The frequency resource (RB number) for WUS configuration transmission and SIB1 are the same. The time duration for each WUS configuration transmission is 4 OFDM symbol.
· WUS is transmitted on NES cell, UL WUS resource is FDM transmitted with legacy PRACH resource. The frequency resource (RB number) and time resource (OFDM symbol number) for WUS resource and legacy resource are the same.
· SIB1 is transmitted on NES cell. The NES cell transmits SIB1 in {1, 2, 4} beams for TDD structure, and {1, 2} beams for FDD structure by demand.
· Note that the assumption for cell load is empty load.
For NES gain on NES cell, Figure 10 shows the evaluation results for different BS typse in [3]. It can be observed that:
· 10.7%~23.5% NES gain can be obtained for Cat 1 BS, TDD structure under various SIB1 request rates. 
· 14.2%~28.8% NES gain can be obtained for Cat 1 BS, FDD structure under various SIB1 request rates. 
· 9.9%~21.6% NES gain can be obtained for Cat 2 BS, TDD structure under various SIB1 request rates. 
· 9.8%~23.5% NES gain can be obtained for Cat 2 BS, FDD structure under various SIB1 request rates. 
[bookmark: _Ref165842894][image: ]
Figure 10. Evaluation results for NES gain on NES cell for different BS type in [3]
Observation 6: Under coverage scenario 2, for NES gain on NES cell:
· 10.7%~23.5% NES gain can be obtained for Cat 1 BS, TDD structure under various SIB1 request rates. 
· 14.2%~28.8% NES gain can be obtained for Cat 1 BS, FDD structure under various SIB1 request rates. 
· 9.9%~21.6% NES gain can be obtained for Cat 2 BS, TDD structure under various SIB1 request rates. 
· 9.8%~23.5% NES gain can be obtained for Cat 2 BS, FDD structure under various SIB1 request rates. 
· Note that the assumption for cell load is empty load.

5. Conclusions
In this contribution, we provide our views on the study of overall consideration, detail design and evaluation result to support on-demand SIB1 for UEs in idle/inactive mode. The observation and proposal are listed as below.
For overall consideration on on-demand SIB1,
Proposal 1: The study of on-demand SIB1 should focus on the following coverage scenarios, and the design details should be discussed separately according to the specific coverage scenario: 
· Scenario 1: The coverage of the NES cell is fully contained in the coverage of one or multiple Cell A.
· Scenario 2: The coverage of the NES cell is partially overlapped with (or totally different from) the coverage of one or multiple Cell A.

[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: _GoBack]For detail design on on-demand SIB1,
Observation 1: For coverage scenario 1, potential case 1-3 for on-demand SIB1 are all applicable. Potential case 1&2 can provide a better link performance and simpler procedure for SI change and random access while potential case 3 can maximize the NES gain for NES cell.

Proposal 2: On configuration provision for WUS in coverage scenario 1, support the following options:
· Opt 1: Transmit the WUS configuration in a broadcast manner on Cell A.
· Opt 2: Transmit the WUS configuration in RRC signaling (e.g. RRC-release message).

Observation 2: For coverage scenario 2, potential case 1&2 for on-demand SIB1 are applicable.

Proposal 3: On configuration provision for WUS in coverage scenario 2, support the following options:
· Opt 1: Transmit the WUS configuration in a broadcast manner on NES cell.
· Opt 2: Transmit the WUS configuration in RRC signaling (e.g. RRC-release message).

Proposal 4: Regarding the usage for WUS transmission:
· WUS transmission for camping can be supported in potential case 1 and potential case 2.
· WUS transmission for RRC establishment can be supported in potential case 1-3.

Proposal 5: Regarding the configuration method for dedicated WUS resource, support the following options:
· Opt 1 (shared RO): The dedicated WUS resource shares the same PRACH resource pool with PRACH resource for other usages. IEs like ra-ssb-OccasionMaskIndex and ra-PreambleIndex can be reused to select the dedicated RO and/or preamble for WUS.
· Opt 2 (separated RO): The dedicated WUS resource uses an independent RACH resource pool with PRACH resource for other usages.
· If WUS transmission for camping and WUS transmission for RRC establishment are both supported, the corresponding dedicated WUS resource can be configured respectively.

Proposal 6: Support to configure WUS in a per-cell manner as baseline.
· FFS the benefit of configuring a dedicated WUS resource for multiple cells.

Proposal 7: Support to introduce a feedback for WUS transmission.

Proposal 8: Support to introduce a time window for SIB1 reception as baseline.

For evaluation result on on-demand SIB1,
Observation 3: Under coverage scenario 1, for NES gain on NES cell:
· 16.4%~43.8% NES gain can be obtained for Cat 1 BS, TDD structure under various SIB1 request rates. 
· 20.1%~48.9% NES gain can be obtained for Cat 1 BS, FDD structure under various SIB1 request rates. 
· 15.1%~30.2% NES gain can be obtained for Cat 2 BS, TDD structure under various SIB1 request rates. 
· 16.4%~32.9% NES gain can be obtained for Cat 2 BS, FDD structure under various SIB1 request rates. 
· Note that the assumption for cell load is empty load.

Observation 4: Under coverage scenario 1, for NES loss on Cell A:
· 6.3%~13.5% NES loss can be obtained in various BS types and TDD/FDD structures. 
· Note that the assumption for cell load is empty load.

Observation 5: Under coverage scenario 1, for overall NES gain on the network:
· 12.5%~35.3% NES gain can be obtained for Cat 1 BS, TDD structure under various SIB1 request rates. 
· 15.1%~39.2% NES gain can be obtained for Cat 1 BS, FDD structure under various SIB1 request rates. 
· 11.5%~24.1% NES gain can be obtained for Cat 2 BS, TDD structure under various SIB1 request rates. 
· 11.4%~25.2% NES gain can be obtained for Cat 2 BS, FDD structure under various SIB1 request rates. 
· Note that the assumption for cell load is empty load, and each coverage area of Cell A contains 5 NES cell.

Observation 6: Under coverage scenario 2, for NES gain on NES cell:
· 10.7%~23.5% NES gain can be obtained for Cat 1 BS, TDD structure under various SIB1 request rates. 
· 14.2%~28.8% NES gain can be obtained for Cat 1 BS, FDD structure under various SIB1 request rates. 
· 9.9%~21.6% NES gain can be obtained for Cat 2 BS, TDD structure under various SIB1 request rates. 
· 9.8%~23.5% NES gain can be obtained for Cat 2 BS, FDD structure under various SIB1 request rates. 
· Note that the assumption for cell load is empty load.
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