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Introduction
In RAN#102 meeting [1], RAN plenary has reached the agreement to set the objective for the study on the on-demand SIB1 procedure for UE in idle/inactive mode. The design objective includes to study the triggering method and the wake up signal configuration, as well as the corresponding procedure. 
	1. Study procedures and signaling method(s) to support on-demand SIB1 for UEs in idle/inactive mode, including: [RAN1/2/3]
· Triggering method by uplink wake-up-signal using an existing signal/channel.
· Wake-up-signal configuration provisioning to UE 
· Note: No modification of SSB will be discussed under this objective
· Information exchange between gNBs at least for the configuration of wake-up signal, if necessary.
· Checkpoint for normative work in RAN#105



In this contribution, we provide our views on the issues to be resolve as well as the suggested solutions in order to support this feature to accomplish the WID within R19 time frame. 

Discussion
On-demand SIB1 NES gain analysis
In RAN1#116 meeting, RAN1 has agreed the simulation assumptions for the network power consumption analysis to further investigate the achievable NES gain. 
	Agreement
For further study of achievable NES gain with on-demand SIB1 for idle/inactive mode UE, 
· [bookmark: OLE_LINK185][bookmark: OLE_LINK188]Assume the following for network energy evaluation of non-NES cell in FR1:
· Empty/low/medium cell load as defined in 38.864
· [bookmark: OLE_LINK189]Cat 1/Cat 2 BS as defined in 38.864
· 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;
[bookmark: OLE_LINK186]Note: Other SSB/SIB1 periodicity assumptions are not precluded (up to companies to report)
· 4 or 8 SSBs in a SSB burst with SSB pattern case C
· 20ms or 160ms PRACH monitoring period
· Assume the following for network energy evaluation of NES cell in FR1:
· Empty/low/medium cell load as defined in 38.864
· Cat 1/Cat 2 BS as defined in 38.864
· 30kHz SCS, DDDSU TDD pattern
· Case 1: 20ms SSB period with no SIB1 transmitted; 
Note: Other SSB/SIB1 assumptions are not precluded (up to companies to report)
· 4 or 8 SSBs in a SSB burst with SSB pattern case C
· 20ms/160ms UL WUS monitoring period
· Note: SSB/CORESET0 multiplexing pattern 1 is used




In our simulation investigation, we also introduce a case 2: 160 ms SSB period with no SIB1 transmitted as one of the other NES cell setting. The reason is that the NES cell is not expected to allow legacy UE to access, thus, keeping 20 ms SSB period as in case 1 may not be a good setting to reflect the NES gain. The simulation details are given in Appendix, and network power consumption results are shown in Table 1 for empty load and Table 2 for low load, where BS with category 1 (Cat1) and category 2 (Cat 2) are both evaluated. A set of comparison results are summarized in Figure 1 to Figure 4.
Table 1: Network power consumption and NES gain with on-demand SIB1 for empty load
	Scenario
	RO/WUS period = 20ms
	RO/WUS period = 160ms

	
	Cat 1 BS
	Cat 2 BS
	Cat 1 BS
	Cat 2 BS

	non-NES cell
	case A
	69.00
	8.60
	66.61
	8.55

	
	case C
	48.43
	6.34
	38.20
	6.28

	
	case D
	57.19
	7.29
	50.29
	7.25

	NES cell
	case 1
	45.38
	5.99
	35.16
	5.95

	
	case 2
	32.21
	5.60
	7.71
	5.60



Table 2: Network power consumption and NES gain with on-demand SIB1 for low load
	Scenario
	RO/WUS period = 20ms
	RO/WUS period = 160ms

	
	Cat 1 BS
	Cat 2 BS
	Cat 1 BS
	Cat 2 BS

	non-NES cell
	case A
	83.94
	10.12
	81.56
	10.07

	
	case C
	65.25
	8.05
	55.94
	8.00

	
	case D
	73.18
	8.93
	66.81
	8.88

	NES cell
	case 1
	62.32
	7.72
	53.00
	7.68

	
	case 2
	51.42
	7.36
	34.24
	7.32



It is shown by Figure 1 and Figure 2 that when comparing NES cell case 1 with non-NES cell case A, C and D under BS Cat 1, the NES gain range is from 6.3% to 34.23% for empty load and 4.49% ~ 25.76% for low load, assuming 20 ms RO/WUS period. The NES gain can increase to 7.96% ~ 47.22% for empty load and 5.26% ~ 35.02% for low load, when the RO/WUS period increases to 160 ms. Further, when we consider BS Cat 2, the NES gain is slightly reduced, i.e. the NES gain range is 5.52% ~ 30.35% for empty load and 4.1% ~ 23.72% for low load with 20 ms RO/WUS period. Nevertheless, when increasing the RO/WUS period to 160 ms, the NES gain is barely impacted, i.e., 5.25% ~ 30.41% for empty load and 4% ~ 23.73% for low load.
On the other hand, the NES gain with case 2 shown in Figure 3 and Figure 4 becomes more significant thanks to escaping from the SSB period limit, assuming the legacy UE is not the potential access UE for the NES cell. 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.
Observation 1: when consider BS Cat 1, the NES cell can provide NES gain and the gain range is summarized in Table 3 below
Table 3: NES gain under BS Cat 1
	NES gain in %
	Case 1
	Case 2

	
	Empty load
	Low load
	Empty load
	Low load

	20 ms RO/WUS
	6.3 ~ 34.23
	4.49 ~ 25.76
	33.49 ~53.32
	21.2 ~ 38.74

	160 ms RO/WUS
	7.96 ~ 47.22
	5.26 ~ 35.02
	79.82 ~88.43
	38.79 ~ 58.02



Observation 2: when consider BS Cat 2, the NES cell can provide NES gain and the gain range is summarized in Table 4 below
Table 4: NES gain under BS Cat 2
	NES gain in %
	Case 1
	Case 2

	
	Empty load
	Low load
	Empty load
	Low load

	20 ms RO/WUS
	5.52 ~ 30.35
	4.1 ~ 23.72
	11.67 ~ 34.88
	8.57 ~ 27.27

	160 ms RO/WUS
	5.25 ~ 30.41
	4 ~ 23.73
	10.83 ~ 34.5
	8.5 ~ 27.31



[image: ]
Figure 1: A comparison chart for NES gain of NES cell case 1 w.r.t. Non-NES cell under BS Cat 1
[image: ]
Figure 2: A comparison chart for NES gain of NES cell case 1 w.r.t. Non-NES cell under BS Cat 2

[image: ]
Figure 3: A comparison chart for NES gain of NES cell case 2 w.r.t. Non-NES cell under BS Cat 1
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Figure 4: A comparison chart for NES gain of NES cell case 2 w.r.t. Non-NES cell under BS Cat 2

During the NES R18 study phase the on-demand SIB1 for idle/inactive UE has been discussed. Given that in the legacy system the network broadcasts SIB1 regardless whether there is any idle UE actually needs to read the system information for camping or initial accessing to the network. Under this situation, there is no way to ensure that all the broadcast SIB1 are useful, inevitably leading to remarkable power consumption waste. A more energy efficient procedure therefore was called for and the on-demand SIB1 becomes a good candidate solution to fight against such waste. The motivation is to make the network transmit SIB1 only when it is needed by some UEs. Thus, the wasting SIB1 transmissions could be skipped and the energy saving gain is achieved. This naturally requires some coordination between the network and UE, otherwise, the energy saving can be realized by pure network implementation but the system operation efficiency will become too low to  be considered in real life. 
Further discussion on on-demand SIB1 design
UL WUS configuration provision
In RAN1#116 meeting, RAN1 has nailed down the possible options for obtaining UL WUS configuration and the destination for the UE to send UL WUS as follows
	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



On configuration provision, first of all we believe that the on-demand SIB1 should be discussed in a multi-cell scenario, while there are some proposing companies still want to support single cell case. But we think it is too challenging to be considered in this release. Secondly, even in a multi-cell scenario, we think that option A and option B could both be considered, but thy may belong to different situations. When the UE is powered on such that it is not registered in any of the core network, the option A may not be feasible. But when the UE has been connected to the NES cell and later is released to idle/inactive mode, the UE can be provided with UL WUS configuration by the NES cell. Thus we suggest that at least Option A should be considered for the UE to obtain the UL WUS configuration from cell A for the first time. 
Observation 3: To support on-demand SIB1 for idle/inactive UE in a single/isolated-cell scenario is too challenging to be considered in R19. 
Observation 4: On configuration provision for UL WUS transmission, both option A and option B may be considered, but they can be applied in different situation. A UE obtains UL WUS configuration for the first time, option B is a meaningful solution. 
Proposal 1: For a UE obtaining UL WUS configuration for the first time, RAN1 considers option B as way to go. 
Another discussion point in RAN1#116 was whether the UL WUS configuration is pre-defined or whether the configuration is applied to multiple NES cells
	Agreement
[bookmark: OLE_LINK163]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



In our view, the UL WUS configuration cannot be pre-defined as it contradicts the option A or option B. Thus, complete pre-defined UL WUS configuration should not be considered. When it comes to the question whether UL WUS configuration can be applied to single NES cell or multiple NES cells, we think that at this early stage, it is not urgent to conclude since the baseline of UL WUS configuration content is not yet clear. The decision is very much related to the flexibility and overhead. Thus, we suggest to postpone the discussion on this matter until we have some progress on the UL WUS configuration content.
Proposal 2: complete pre-defined UL WUS configuration should not be considered. 
Proposal 3: postpone the conclusion on whether the UL WUS configuration is applied to multi- or single- cell after RAN1 has made sufficient progress about the UL WUS configuration content and procedures. 
UL WUS procedure
In last meeting, there were some extensive discussions on the UL WUS related procedure. The first question was whether the UE transmits the UL WUS in cell A or NES cell, here we presume that the UE obtains the UL WUS configuration from cell A. In our view, if the UE transmits the UL WUS in cell A, together with the previous RAN1 agreement that the PRACH is a starting point for UL WUS signal design, we suspect that either the network configures dedicated PRACH resource/preamble (i.e. Contention free) for UL WUS of a given NES cell contention-based, it will have to aggregated the UE from the NES cell and the cell A with regards to PRACH capacity. Moreover, if the cell A provides the UL WUS configuration for multiple NES cells, this PRACH capacity bottleneck will become much more severe. This is not a scalable solution. In our view, we should as much as possible avoid the impact on the legacy access capacity or the legacy cell A resource utilization efficiency.
Observation 5: UE transmitting UL WUS in cell A may impact the legacy cell A access capacity or resource utilization efficiency, in particular for the case where cell A provides UL WUS configuration for multiple NES cells. Thus, the scalability may become an issue. 
Proposal 4:  RAN1 supports UE transmitting UL WUS in NES cell. 
As captured in previous RAN1 agreement:
	Agreement
· For study of UL WUS design, consider at least PRACH as a starting point
· FFS: Whether there is dedicated PRACH resource for SIB1 request 
· Other option(s) not precluded

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.




Another question needs to be studied is whether the PRACH resource for SIB1 request is dedicated (contention-free) or common for both SIB1 request and initial access (contention-based). In our view, the dedicated PRACH resource may bring some advantages: 
1) the network may identify the request earlier, instead of utilizing further hand-shaking steps to identify the request, which may consume more resources for on-demand SIB1 procedure. 
2) it can reduce the overhead for the configuration needed to be provided from cell A. If contention-free PRACH is considered, the network will have to rely on further hand-shaking steps to identify the request for SIB1. Thus, the configuration of such hand-shaking steps will have to be provided in cell A, resulting in an increased overhead in configuration signaling.  It is to note that such signaling may become overwhelming when a number of NES cell configuration need to be carried in cell A. 
Observation 6: Using dedicated PRACH resource for SIB1 request can reduces the resource utilization for NES cell compared with contention-based SIB1 request. Moreover, using dedicated PRACH resource can also reduce the signaling overhead for cell A, who provides the UL WUS configuration of the NES cell. 
Proposal 5: RAN1 considers dedicated PRACH resource for SIB1 request. 
Moreover, RAN1 also needs to discuss whether feedback from gNB in response to the SIB1 request should be supported. This is very important point to be discussed as it is highly related to the UL WUS procedure. Although in procedure-wise, both ways can work, we cannot see any clear benefits from supporting feedback needs. If RAN1 supports feedback from gNB, it implies that UE needs to first wait for the feedback before starting to monitor the type0-PDCCH as shown in Figure 5. Thus, we think that at least the following drawbacks are found:
1) It delays the type0-PDCCH monitoring, in case the gNB starts broadcasting SIB1 before sending out the feedback to the UE, the UE cannot benefit from the SIB1.
2) UE starts to monitor type0-PDCCH is triggered by a feedback. If the feedback is Msg2-like, it means the feedback is a unicast transmission. Thus, it implies that the requested SIB1 may become also a unicast transmission, which is not good for network power saving.
3) If the feedback is supported, the UL WUS configuration should also include the necessary monitoring feedback configuration, which increases the UL WUS configuration overhead for cell A. 
Furthermore, supporting feedback cannot significantly bring benefit for UE power saving, as the UE would still need to monitor feedback. If the motivation is to avoid UE from endlessly monitor type0-PDCCH, introducing a timer could also achieve the similar goal. Therefore, it is difficult to see the benefits from supporting feedback to SIB1 request. 
[image: ]
Figure 5: UL WUS procedure if UE needs to wait for feedback to SIB1 request

Observation 7: supporting feedback from SIB1 request has the following drawbacks
1) It delays the type0-PDCCH monitoring, in case the gNB starts broadcasting SIB1 before sending out the feedback to the UE, the UE cannot benefit from the SIB1.
2) UE starts to monitor type0-PDCCH is triggered by a feedback. If the feedback is Msg2-like, it means the feedback is a unicast transmission. Thus, it implies that the requested SIB1 may become also a unicast transmission, which is not good for network power saving.
3) If the feedback is supported, the UL WUS configuration should also include the necessary monitoring feedback configuration, which increases the UL WUS configuration overhead for cell A. 

Observation 8: supporting feedback cannot significantly bring benefit for UE power saving, as the UE would still need to monitor feedback.
Observation 9: If the motivation is to avoid UE from endlessly monitor type0-PDCCH, introducing a timer could also achieve the similar goal. 
Observation 10: it is difficult to see the benefits from supporting feedback to SIB1 request.
Proposal 6: RAN1 does not support feedback to SIB1 request, and UE can start to monitor type0-PDCCH after sending UL WUS. 
In RAN1#116 meeting, RAN1 also set a discussing point on the condition for the UE to trigger UL WUS.
	Agreement
For the further study of on-demand SIB1 for idle/inactive mode UE, RAN1 to discuss triggering conditions for sending UL-WUS.



In practice, when a UE intends to receive SIB1 of NES cell, normally the UE may trigger the UL WUS. However, there is also a case that another UE has already requested the SIB1 and the NES cell starts to broadcast the SIB1 already. Thus, it would good that the UE can take advantage of the broadcast SIB1, rather than send the SIB1 request again. Thus, in our view, if the UE intends to receive SIB1 and if the on-demand PRACH resource is not close to the UE, the UE may try to detect the type0-PDCCH, when the UE fails to detect the PDCCH, the UE may trigger the UL WUS in the next PRACH resource. 
Observation 11: If the UE intends to receive SIB1 and if the on-demand PRACH resource is not close to the UE, the UE may try to detect the type0-PDCCH, when the UE fails to detect the PDCCH, the UE may trigger the UL WUS in the next PRACH resource.
Proposal 7: the UE may first monitor type0-PDCCH if the fails to detect PDCCH, the UE can trigger UL WUS in the next PRACH resource for SIB1 request. 
How to protect legacy UE
The motivation of this feature is to make the NES cell transmit SIB1 when it is needed, instead of systematically broadcasting the SIB1. Therefore, the network normally does not have apriori information to judge whether there is a need for requesting SIB1 message from an idle UE. That is the motivation of this release to introduce some coordination between the idle UE and the network relying on the on-demand signal. With this being said, the NES cell is not suitable for any legacy UE to access, because the legacy UE cannot transmit OD signal and the legacy UE does not know in what condition the NES cell will transmit the SIB1. Therefore, the legacy UE may spend a lot of effort by detecting the SIB1 but at the end the efforts may not be paid-off. In order not to impact the legacy UE’s power consumption, it is naturally understood that the NES cell with OD-SIB1 feature is not preferred for legacy UE to access. In this regards, the issue to concern is how to prevent the legacy UE from camping/accessing to such NES cell, while still allowing R19 UE to access. 
Observation 12: For an NES cell enabling on-demand SIB1, it should avoid legacy UE from attempting to access the cell. Although the legacy UE will highly probably fail to access, it will significantly impact legacy UE power consumption and result in a energy waste for the legacy UE. 
Proposal 8: Support to avoid legacy UE to attempt to access/camp on a NES cell. 

Conclusion
In this document, we share our views on the issues and potential solutions to address on-demand SBI1 for idle/inactive UEs. The observations and proposals are summarized below:
Observation 1: when consider BS Cat 1, the NES cell can provide NES gain and the gain range is summarized in Table 3 below
Table 3: NES gain under BS Cat 1
	NES gain in %
	Case 1
	Case 2

	
	Empty load
	Low load
	Empty load
	Low load

	20 ms RO/WUS
	6.3 ~ 34.23
	4.49 ~ 25.76
	33.49 ~53.32
	21.2 ~ 38.74

	160 ms RO/WUS
	7.96 ~ 47.22
	5.26 ~ 35.02
	79.82 ~88.43
	38.79 ~ 58.02



Observation 2: when consider BS Cat 2, the NES cell can provide NES gain and the gain range is summarized in Table 4 below
Table 4: NES gain under BS Cat 2
	NES gain in %
	Case 1
	Case 2

	
	Empty load
	Low load
	Empty load
	Low load

	20 ms RO/WUS
	5.52 ~ 30.35
	4.1 ~ 23.72
	11.67 ~ 34.88
	8.57 ~ 27.27

	160 ms RO/WUS
	5.25 ~ 30.41
	4 ~ 23.73
	10.83 ~ 34.5
	8.5 ~ 27.31



Observation 3: To support on-demand SIB1 for idle/inactive UE in a single/isolated-cell scenario is too challenging to be considered in R19. 
Observation 4: On configuration provision for UL WUS transmission, both option A and option B may be considered, but they can be applied in different situation. A UE obtains UL WUS configuration for the first time, option B is a meaningful solution. 
Observation 5: UE transmitting UL WUS in cell A may impact the legacy cell A access capacity or resource utilization efficiency, in particular for the case where cell A provides UL WUS configuration for multiple NES cells. Thus, the scalability may become an issue. 
Observation 6: Using dedicated PRACH resource for SIB1 request can reduces the resource utilization for NES cell compared with contention-based SIB1 request. Moreover, using dedicated PRACH resource can also reduce the signaling overhead for cell A, who provides the UL WUS configuration of the NES cell. 
Observation 7: supporting feedback from SIB1 request has the following drawbacks
4) It delays the type0-PDCCH monitoring, in case the gNB starts broadcasting SIB1 before sending out the feedback to the UE, the UE cannot benefit from the SIB1.
5) UE starts to monitor type0-PDCCH is triggered by a feedback. If the feedback is Msg2-like, it means the feedback is a unicast transmission. Thus, it implies that the requested SIB1 may become also a unicast transmission, which is not good for network power saving.
6) If the feedback is supported, the UL WUS configuration should also include the necessary monitoring feedback configuration, which increases the UL WUS configuration overhead for cell A. 

[bookmark: _GoBack]Observation 8: supporting feedback cannot significantly bring benefit for UE power saving, as the UE would still need to monitor feedback.
Observation 9: If the motivation is to avoid UE from endlessly monitor type0-PDCCH, introducing a timer could also achieve the similar goal. 
Observation 10: it is difficult to see the benefits from supporting feedback to SIB1 request.
Observation 11: If the UE intends to receive SIB1 and if the on-demand PRACH resource is not close to the UE, the UE may try to detect the type0-PDCCH, when the UE fails to detect the PDCCH, the UE may trigger the UL WUS in the next PRACH resource.
Observation 12: For an NES cell enabling on-demand SIB1, it should avoid legacy UE from attempting to access the cell. Although the legacy UE will highly probably fail to access, it will significantly impact legacy UE power consumption and result in a energy waste for the legacy UE. 

Proposal 1: For a UE obtaining UL WUS configuration for the first time, RAN1 considers option B as way to go. 
Proposal 2: complete pre-defined UL WUS configuration should not be considered. 
Proposal 3: postpone the conclusion on whether the UL WUS configuration is applied to multi- or single- cell after RAN1 has made sufficient progress about the UL WUS configuration content and procedures. 
Proposal 4:  RAN1 supports UE transmitting UL WUS in NES cell. 
Proposal 5: RAN1 considers dedicated PRACH resource for SIB1 request. 
Proposal 6: RAN1 does not support feedback to SIB1 request, and UE can start to monitor type0-PDCCH after sending UL WUS. 
Proposal 7: the UE may first monitor type0-PDCCH if the fails to detect PDCCH, the UE can trigger UL WUS in the next PRACH resource for SIB1 request. 
Proposal 8: Support to avoid legacy UE to attempt to access/camp on a NES cell. 


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

Appendix 
	Scenario
	Urban macro

	Inter-site distance
	500m

	Network topology
	19*3 sector

	Carrier Frequency
	2.6 GHz

	System Bandwidth
	100MHz

	Subcarrier Spacing
	30kHz

	Duplex
	TDD (DDDSU)

	Channel Model
	3D UMa based on TR 38.901, 100% low loss

	UE distribution
	5 UEs per TRP. 80% indoor, 20% outdoor.

	UE attachment
	Based on RSRP

	BS Tx power
	55 dBm

	BS antenna element gain
	8 dBi

	BS antenna height
	25 m

	BS noise figure
	5 dB

	BS antenna array configuration
	64T: (M, N, P, Mg, Ng; Mp, Np) = (8, 8, 2, 1, 1; 4, 8), (dH, dV) = (0.5λ, 0.8λ)

	UE power class
	23 dBm

	UE antenna element gain
	0 dBi

	UE antenna height
	Outdoor UEs: 1.5 m; Indoor Uts: 1.5m or consider floor height

	UE noise figure
	9 dB

	UE antenna array configuration
	4R: (M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2), (dH, dV) = (0.5λ, 0.5λ)

	Traffic Model
	FTP Model 3 (0.5Mbyte file, 200ms mean inter-arrival time)
FTP3 IM (0.1MB as packet size, 2s as mean inter-arrival time)

	Modulation
	Up to 256 QAM

	RANK adaptation
	SU-MIMO up to 4 layers

	CSI feedback
	CQI, RI: every 5 slots; Subband based

	Scheduling
	PF

	UE Receiver
	MMSE-IRC

	SSB period
	20ms

	SS blocks per SSB burst
	 8 

	SSB time and frequency resource
	4 symbols for each SSB, 20 RBs

	SIB1 period
	Follow previous agreements in RAN1#116 meeting

	SIB1 time and frequency resource
	8 slots depending on SSB pattern, 40RBs

	PRACH/WUS configuration
	2 slots per 20ms or 160ms periodicity



image1.png
90
80
70
60
50
40
30
20
10

Network power consumption and NES gain for NES cell case 1

and cat 1 BS
25.76% 35.02%
14.84%
34.23% 47.22% .49 20.67%
20.65% .26

30 30.09%

I I -%I I
empty load, 20ms  empty load, 160ms  low load, 20ms low load, 160ms

RO/WUS period RO/WUS period RO/WUS period RO/WUS period

W non NES cell case A M non NES cell case C M non NES cell case D NES cell case 1




image2.png
12

®

o

IS

~

Network power consumption and NES gain for NES cell case 1

and cat 2 BS
23.72% 23.73%
13.55% 13.51%
30.35% 30.41% o o
17.83% 17.93%
.ssz .ZSVI I I I

emptyload, 20ms  empty load, 160ms  low load, 20ms  low load, 160ms

RO/WUSperiod ~ RO/WUSperiod ~ RO/WUSperiod ~ RO/WUS period

W non NES cell case A M non NES cell case C M non NES cell case D NES cell case 1




image3.png
90
80
70
60
50
40
30
20
10

Network power consumption and NES gain for NES cell case 2

53.32%
43.68%

I”I

empty load, 20ms
RO/WUS period

and cat 1 BS
38.74%

29.73%
120I

low load, 20ms
RO/WUS period

58.02%
48.75%

|79|

low load, 160ms
RO/WUS period

88.43%
84.67%

iszl
|

empty load, 160ms
RO/WUS period

m non NES cell case A mnon NES cell case C m non NES cell case D m NES cell case 2




image4.png
12

®

o

IS

~

Network power consumption and NES gain for NES cell case 2

and cat 2 BS
27.27% 27.31%
17.58% 17.57%
34.88% 34.50% 579 509
23.18% 22.76%

I167I ISSI I I I
empty load, 20ms  empty load, 160ms  low load, 20ms low load, 160ms

RO/WUS period RO/WUS period RO/WUS period RO/WUS period

®non NES cell case A non NES cell case C ™ non NES cell case D ™ NES cell case 2




image5.emf
T0

T1

feedback

 

monitoring

type0

-

PDCCH

 

monitoring

PRACH

feedback


