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1. Introduction
In RAN1#113 meeting, evaluation methodologies and evaluation results were discussed, and some agreements were made [1]. In this contribution, we discuss the remaining issues for evaluation methodologies and evaluation results. Design targets are firstly discussed. Then we give our views on the power evaluation for both RRC idle/inactive and connected modes, and the system performance of LP-WUS is provided in section 5 subsequently. At last, LLS and coverage evaluation methodology and results for LP-WUS are discussed. 
2. [bookmark: _Ref115156542]Design targets
1) Relative power of LP-WUR ON state
The overall target for the power consumption of LP-WUR is to achieve longer battery life of device. For legacy UEs in RRC idle/inactive mode, the average UE power consumption is typically several or tens of mW. To achieve substantial power saving gain, a reasonable target power consumption of LP-WUR ON state needs to be reduced by 100 to 1000 times, corresponding to tens or hundreds of μW. Based on the evaluation results provided in section 3 and 4, to achieve substantial power saving gain (e.g., 80%), less than 1unit relative power of LP-WUR ON state is desirable. 
For a general usage, LP-WUS/WUR design should address all traffic characteristics for IoT/Wearable/eMBB. Specifically, for IoT devices with relatively sparse traffic arrival, battery life is critical. Thus, keeping the LP-WUR ON state power consumption as low as possible is important as the results shown in the section 3.
[bookmark: _Ref142680885]Observation 1: In the case that the relative power of LP-WUR ON state is 0.03~0.5unit, substantial power saving gain (i.e. 80% or higher) can be achieved.
[bookmark: _Ref142680888]Observation 2: LP-WUS/WUR design should address all traffic characteristics for IoT/Wearable/eMBB, thus keeping the LP-WUR ON state power as low as possible is important for increasing the battery life of the device.
[bookmark: _Ref142680971]Proposal 1: The target relative power of LP-WUR ON state should be less than 1 unit. 
2) Latency
For RRC idle/inactive mode, since there are variety of use cases with different latency requirements, it will be difficult to set certain latency targets. For IoT devices, latency in the order of seconds is generally required. Specially, for latency-sensitive IoT devices, target latency may need to be hundreds of milliseconds if necessary. In addition, latency within several seconds is expected for wearable devices.
For RRC connected mode, considering the stringent latency requirement of XR service, the latency by using LP-WUS/WUR should be no more than several milliseconds. For example, continuous LP-WUS monitoring is expected and MR needs to enter micro or light sleep state during LP-WUS monitoring, so as to the latency can be within 3ms (i.e., half of light sleep transition time). Apart from XR use case, the target latency of other eMBB use cases in RRC connected mode can be tens of milliseconds so that discontinuous LP-WUR monitoring and/or deep sleep state of MR can also be considered.
[bookmark: _Ref142680973]Proposal 2: The latency target for LP-WUS/WUR:
· Latency for IoT and wearable use cases are in the order of second;
· Latency for XR use case is in the order of millisecond;
· Latency for eMBB use case is in the order of tens of milliseconds.
3) Data rate
For idle UEs, the maximum data rate for paging can be calculated as R = 48 bits (UE ID length) * 32 (UEs per PO) * 4(POs per radio frame)/10ms = 614kbps. While for LP-WUS, highest data rate may not necessary, e.g., full UE ID delivery may be not required. Hence, around 100kbps data rate design target can be considered.
[bookmark: _Ref142680975]Proposal 3: Around 100kbps data rate can be considered as design target for LP-WUS.
3. Power evaluation for RRC idle/inactive mode 
Our power evaluation assumptions for RRC idle/inactive mode are provided as below.  
· Baselines: legacy PO monitoring with I-DRX with PEI, eDRX with PEI
· MR sleep state during LP-WUS monitoring: deep sleep or ultra-deep sleep 
· LP-WUR (ON power, OFF power) combinations:
· LP-WUR ON power = 0.01/0.1/1unit, LP-WUR OFF power = 0.001unit
· LP-WUR ON power = 10/20units, with different LP-WUR OFF power (i.e., 0.001/0.02/0.1unit)
· MR ramp-up time, transition energy = 400ms, 15000units
· MR sync/re-sync time, energy = 100ms, 3340units
· Note 1: 10ms average continuous detection for SSB at the beginning of sync/re-sync time is assumed
· Note 2: LP-SS reception are not assumed to assist MR sync/re-sync after wake- up from ultra-deep sleep
· RRM: 
· Option 1: RRM measurement is only performed by MR as in I-DRX baseline. 
· Option 2: MR performs relaxed RRM measurement every X I-DRX cycles (e.g. X can be 16 or larger). Additionally, LP-WUR perform assistant RRM measurement based on periodic lower power signal e.g., LP-SS. And LP-SS is assumed to be measured during the LP-WUS monitoring window.
· Option 3: MR does not perform RRM measurements and RRM measurement is completely offloaded to LP-WUR. 
· The false-alarm rate (FAR) of LP-WUS: [0, 0.1%, 1%]
Note: Alt-2 of FAR target is adopted, i.e. FAR is determined across a reference time duration (e.g., 1.28s) of one or multiple WUS attempts/trials.
· Per UE paging rate: RE=RE, REF= [1%, 0.1%, 0.01% or 0.001%], Y=YREF = 1.28s
· Per group paging rate: RG=1 – (1 – RE)N , N is the number of UEs in the group: [10, 20]. 
· LP-WUS monitoring: 
a) continuously monitoring
b) duty-cycled monitoring
· [200ms, 1280ms] as the cycle periodicity, and within each cycle the ON ratio is [1%, 10%].
· LP-WUR ON-OFF transition time
· 10ms for LP-WUR ON power>=10unit
· 1ms for LP-WUR ON power<=1unit.
For the transition from LP-WUR OFF to ON state, since DDR memory and control processor will take most of the transition time for LP-WUR from ON to OFF, if the two components in OFDM based LP-WUR can be drastically simplified, the transition latency from OFDM based LP-WUR ON to OFF may be in the order of milliseconds e.g., 10ms. Given the low circuit complexity and very small difference between power consumption of WUR ON and OFF states for OOK based LP-WUR, 1ms is assumed when WUR ON power is <=1unit.
Based on the agreed evaluation methodologies in previous meetings and the reported assumptions above, the evaluation results and observations are summarized in the following. 
1) Power consumption and latency comparison for legacy I-DRX, legacy e-DRX and LP-WUS 
Figure 1 shows the comparison for I-DRX, e-DRX and LP-WUR/WUS under the configurations in Table 1. Besides, LP-WUS with dynamic PO refers to there is always a PO for the UE, which is located right after the time interval (including ramp-up time and sync time). So, the latency of dynamic PO case is equal to the time interval. And LP-WUS with legacy PO means that UE can only monitor its associated legacy PO after woken up by LP-WUS.
[bookmark: _Ref142656388]Table 1. Configurations for evaluation with different baselines.
	FAR of LP-WUS
	LP-WUS monitoring configuration
	Per UE paging rate
	UE type
	MR sleep state
	RRM

	0.1%
	continuous
	0.001%
	eMBB
	Ultra-deep sleep
	Option 1 for baseline
Option 3 for LP-WUS





Figure 1. Power consumption and latency comparison among I-DRX, e-DRX and LP-WUR/WUS
According to the results, the following observations are given:
[bookmark: _Ref142680890]Observation 3: Compared to I-DRX with PEI, LP-WUR/WUS with continuous monitoring configuration can achieve 53%~98% power saving gain when the relative power of LP-WUR ON state is no more than 1 unit, and ~150ms latency reduction for dynamic PO case or ~500ms latency increase for legacy PO case.
[bookmark: _Ref142680892]Observation 4: Compared to eDRX with PEI, LP-WUR/WUS with both legacy PO and dynamic PO can significantly reduce the paging latency (i.e., can reduce ~26s), with comparable UE power consumption.
[bookmark: _Ref142680894]Observation 5: LP-WUR/WUS provides a much better trade-off between latency and power consumption when relative power of LP-WUR ON state is no more than 1unit, compared with legacy I-DRX and eDRX.
[bookmark: _Ref142680895]Observation 6:  Continuous LP-WUS monitoring cannot provide power saving gain, when the relative power of LP-WUR ON state is higher than 1unit.
2) Impact due to different LP-WUR state power
Figure 2 shows the simulation results with different combinations of LP-WUR ON and OFF power under configurations in Table 2. 
Table 2. Configurations for the evaluation of different LP-WUR state power.
	Baseline: 
	duty cycle
	duty cycle ratio
	FAR of LP-WUS
	UE type
	Per UE paging rate
	MR sleep state
	RRM

	I-DRX with PEI
	1280ms
	1%
	0.1%
	eMBB
	0.001%
	Ultra-deep sleep,
Deep sleep
	Option 1 for baseline
Option 3 for LP-WUS




Figure 2.  The performance of LP-WUS/WUR with different combinations of LP-WUR ON and OFF.

Figure 3. The performance of LP-WUS/WUR with different MR sleep state
According to the results, the following observations are given:
[bookmark: _Ref142680897]Observation 7: Duty cycled LP-WUS monitoring can achieve more than 98% power saving benefit compared to legacy I-DRX with PEI when the relative power of LP-WUR ON is no more than 1unit. 
[bookmark: _Ref142680898]Observation 8: Up to 44% power saving gain will be lost if UE main radio goes into deep sleep rather than ultra-deep sleep during LP-WUS monitoring in RRC idle/inactive.
[bookmark: _Ref142680900]Observation 9: Compared to LP-WUR ON power >=10unit, 6.4%~15.6% additional power saving gain can be achieved when the relative power of LP-WUR ON is no more than 1unit.

3) Impact due to different LP-WUS monitoring duty cycle periodicity and ratio
Figure 4 shows the simulation results for different LP-WUS monitoring duty cycle periodicity and ratio under configurations in Table 3.
· [200ms, 1280ms] as the duty cycle periodicity, and for each cycle the duty cycle ratio is [1%, 10%].
Table 3. Configurations for evaluation with different LP-WUS monitoring configurations.
	Baseline: 
	FAR of LP-WUS
	LP-WUR ON state power
	Per UE paging rate
	MR sleep state
	RRM

	I-DRX with PEI
	0.1%
	0.1/1/10/20 units
	0.001%
	Ultra-deep sleep
	Option 1 for baseline 
Option 3 for LP-WUS




Figure 4. The power and latency performances of LP-WUS/WUR scheme with different DRX cycle lengths and ratio.
According to the results, the following observations are given:
[bookmark: _Ref142680904]Observation 10: With fixed duty cycle ratio and LP-WUR “ON” state power, when LP-WUR “ON” state power is no more than 1unit, different LP-WUR duty cycle length have no or marginal impact on UE power consumption.
[bookmark: _Ref142680905]Observation 11: When the duty cycle ratio raises from 1% to 10%, the achievable UE power saving gain will be largely degraded, e.g., >=40% for 10 or 20 units LP-WUR “ON” power case. 
4) Impacts due to different RRM schemes
Figure 5 shows the simulation results with different RRM schemes under configurations in Table 4, where the compared three RRM schemes are the same as mentioned before, i.e.
· Option 1 (MR): RRM measurement is only performed by MR as in legacy releases.
· Option 2 (MR+LR): MR performs relaxed RRM measurement every X I-DRX cycles (e.g. X can be 16 or larger). Additionally, LP-WUR may also perform assistant RRM measurement based on periodic lower power signal e.g., LP-SS. 
· Option 3 (LR): MR does not perform RRM measurements and RRM measurement is completely offloaded to LP-WUR.
Table 4. Configurations for evaluation with different RRM assumptions.
	Baseline
	duty cycle
	duty cycle ratio
	FAR of LP-WUS
	MR sleep state
	Per UE paging rate 

	I-DRX with PEI
	1280ms
	1%
	0.1%
	Ultra-deep sleep
	0.001%







Figure 5.  The power and latency performances of LP-WUS/WUR scheme with different RRM schemes.
According to the results, the following observations are given:
[bookmark: _Ref142680907]Observation 12: MR RRM measurement relaxation is critical to achieve power saving gain by LP-WUR/WUS, where the MR RRM measurement relaxation includes MR RRM measurement period by X times, and RRM offloading from MR to LR. 
[bookmark: _Ref142680909]Observation 13: Even with 16x or 32x MR measurement relaxation, less power saving gain e.g., <53% is obtained by duty cycled LP-WUS monitoring (with 1% duty cycle ratio) scheme, when the LP-WUR “ON” power is 10 or 20 units.
[bookmark: _Ref142680910]Observation 14: Higher UE power saving benefit can be achieved if RRM measurement can be completely offloaded from MR to LR.
[bookmark: _Ref142680981]Proposal 4: It is recommended to support at least one of the following RRM measurement enhancements to achieve substantial UE power saving benefit by LP-WUR/WUS
· Relax the MR RRM measurement period by X times, where the X should be sufficiently large number, e.g. 16 or larger
· Offload the RRM measurements from MR to LR
5) UE type: eMBB or RedCap
Figure 6 shows the simulation results showing power saving benefit for different UE type under configurations in Table 5. It should be noted that 1Rx is assumed for RedCap UEs. 
Table 5. Configurations for evaluation with different UE type.
	Baseline: 
	duty cycle
	duty cycle ratio
	Per UE paging rate
	FAR
	MR sleep state
	RRM

	I-DRX with PEI
	1280ms
	1%
	0.001%
	0.1%
	Ultra-deep sleep
	Option 1 for baseline 
Option 3 for LP-WUS 





[bookmark: _Ref142553288]Figure 6. The power saving benefit of LP-WUR/WUS for different UE types (eMBB and RedCap)

[bookmark: _Ref142680912][bookmark: OLE_LINK6][bookmark: OLE_LINK10]Observation 15: RedCap UEs are more sensitive to the LP-WUR ON state power, i.e. compared to eMBB UEs, the power saving gain for RedCap UEs decreases much faster as the LP-WUR ON state power increases. 
4. Power evaluation for RRC connected mode 
4.1. [bookmark: _Hlk142571905]Potential applying of LP-WUS for XR use case
XR is one of the target use cases for applying LP-WUS. Per the discussion in R17/18 XR, one of the identified characteristics of XR traffic is the unpredictable jitter and its wide range e.g., [-8, +8]ms. LP-WUS/WUR can further reduce the unnecessary PDCCH monitoring due to jitter while guarantee the XR performance (i.e. latency, capacity).
a) Existing power saving techniques: UE still has to perform continuous or sparse PDCCH monitoring in the jitter range until the traffic arrival as depicted in Figure 7 (a).
b) LP-WUS: LP-WUS triggers the resume of MR PDCCH monitoring from micro/light sleep. Since XR traffic will arrive within the jitter range, continuous LP-WUS monitoring occasions are configured within CDRX onduration which fully align with XR traffic periodicity and cover the whole jitter range. A UE starts LP-WUS monitoring at the beginning of DRX onduration and resumes PDCCH monitoring once LP-WUS is detected in Figure 7 (b).
[bookmark: _Ref142680917]Observation 16: LP-WUS/WUR can be used to reduce the unnecessary PDCCH monitoring due to jitter while guarantee the XR performance (i.e. latency, capacity) for RRC connected mode.


[bookmark: _Ref142553596]Figure 7.  Example of jitter handling by using LP-WUS/WUR
4.2. Power evaluation for LP-WUS in XR use case
Based on the R17 and R18 XR power evaluation methodologies and assumptions, we further evaluate power consumption and system capacity of different cases. As discussed in section 4.1, UE main radio can enter micro or light sleep during LP-WUS monitoring of LR. And the detailed configurations can be founded in Appendix B. Note that for capacity results of LP-WUS/WUR scheme (combined with main receiver light sleep during LP-WUS monitoring of LR) corresponding to the UE satisfaction metric with both 95% and 99% packet successful rate are shown. Evaluations for both low load and high loads are given, corresponding to 5 and 10 UEs per cell, respectively. The detail evaluation methodologies and assumptions can be found in TR 38.838, respectively.
· InH, FR1, DL only XR traffic, 100MHz bandwidth, DDDSU TDD format
Figure 8 and Figure 9 below shows the evaluation results for DL only XR traffic, i.e. 30Mbps and 60FPS. And LP-WUR ON power is assumed 0.1units with always-On monitoring.



[bookmark: _Ref142557436]Figure 8.  Power saving gain and system capacity results for R17 PDCCH monitoring adaption and LP-WUS/WUR schemes


[bookmark: _Ref142557394]Figure 9.  Power saving gain and system capacity results for R17 PDCCH monitoring adaption and LP-WUS/WUR schemes
According to the results shown in Figure 8 and Figure 9, compared to always-On scheme (no DRX), R17 PDCCH monitoring adaptation schemes can obtain 11~23% power saving gain, while LP-WUS monitoring with MR enters micro sleep can achieve about 24%~29% power saving gain, showing up to 15% relative power saving gain without capacity performance loss. Besides, LP-WUS with MR enter light sleep will achieve more relative power saving gain i.e., up to 25% compared to the existing power saving schemes, but degrade the satisfied UE rate meanwhile. In addition, different load cases have the similar power saving and capacity observations.
[bookmark: _Ref142680921]Observation 17: Compared to the existing R15/16/17 power saving schemes, LP-WUS monitoring with MR micro sleep can bring {7%~15%} relative UE power saving gain with no capacity loss in both low load and high load cases for DL only XR traffic.
[bookmark: _Ref142680923]Observation 18: Compared to the existing R15/16/17 power saving schemes, LP-WUS monitoring with MR light sleep can bring {14%~25%} relative UE power saving gain, with acceptable capacity impact at least in low load case for DL only XR traffic.
· InH, FR1, DL (one flow or two flows) and UL (UL pose flow) XR traffics, 100MHz bandwidth, DDDSU TDD format
Figure 10 below shows the evaluation results for XR DL (one or two flows) and UL traffics. The detailed traffic model can be seen in Appendix B. Note that WUR ON power is assumed 0.1unit with continuously monitoring. 




[bookmark: _Ref142557975]Figure 10 Evaluation results for mixed DL (video, audio) and UL (pose) traffics in XR
According to the results shown in Figure 10, due to another one or two XR traffic flows are considered, less relative power saving gain and larger degradation of capacity performance is observed by LP-WUS for DL+UL traffic case compared to that for DL only traffic case. 
[bookmark: _Ref142680924]Observation 19: Compared to the existing R15/16/17 power saving schemes, LP-WUS monitoring with main receiver micro sleep can bring {8%~12%} additional UE power saving gain with no capacity loss in both low load and high load cases for DL+UL XR traffics.
[bookmark: _Ref142680926]Observation 20: Compared to the existing R15/16/17 power saving schemes, LP-WUS monitoring with main receiver light sleep can bring {16%~19%} additional UE power saving gain, with acceptable capacity impact at least in low load case for DL+UL XR traffics.
4.3. Potential applying of LP-WUS for eMBB use case
LP-WUR/WUS can be also be applied for eMBB use case. In Figure 11, compared to legacy CDRX+DCP scheme, there can be two potential usages of LP-WUS.
a) Existing power saving techniques:
· Always-On (baseline): Without adopting any power saving mechanism.
· C-DRX: 
	DRX cycle (ms)
	drx-onDurationTimer (ms)
	drx-InactivityTimer(ms)
	Note

	160
	8
	100
	Refer to TR 38.840

	40
	4
	10
	



· C-DRX +DCP (i.e., DCI format 2_6): the time offset between DCP and DRX onduration is 3ms, and the DCP monitoring duration is 1ms as shown in Figure 11 (a).
· R17 PDCCH monitoring adaptation + C-DRX +DCP: PDCCH skipping duration is 100ms, SSSG with PDCCH monitoring every slot.
b) LP-WUS scheme:
· LP-WUS replaces DCP to indicate the start of drx-ondurationtimer: UE can monitor LP-WUS instead of DCI2_6 in DCP monitoring window as shown in Figure 11 (b).
· LP-WUS dynamically trigger the resume of PDCCH monitoring: During PDCCH skipping duration, the UE performs continuous LP-WUS monitoring. Once detecting LP-WUS, UE will resume of MR PDCCH monitoring from micro/light/deep sleep with 0/3/10ms wake-up delay. The assumptions on the relative power of LP-WUR “ON” state is 0.01/1/10 units as shown in Figure 11 (c).
For LP-WUS replaces DCP case, UE can save power by LP-WUS instead of DCP monitoring. Besides, the MR of UE can continue sleeping without being woken up if no LP-WUS is separately detected by WUR. However, the scheduling delay by LP-WUS replace DCP still cannot be reduced as shown in Figure 11 (b) and there will be no UPT gain compared to legacy CDRX scheme (with or without DCP). For LP-WUS trigger PDCCH monitoring case, things will be different. It can be observed from the evaluation results shown in later section that when MR is configured to enter micro sleep during LP-WUS monitoring, since UE can be immediately woken up by LP-WUS, the same UPT performance can be achieved as alwayson. Meanwhile, compare to the legacy power saving schemes, some power saving gain will also be lost. Additionally, when assuming UE MR enters deep or light sleep during LP-WUS monitoring, although the ramp up delay will increase to 3 or 10ms, both power saving gain and UPT gain will be obtained compared to legacy power saving schemes. It will be much flexible for the network to balance power saving and UPT performances via configuring different sleep states of MR during LP-WUS monitoring.

 
[bookmark: _Ref142556510]Figure 11.  Potential working procedure for LP-WUS/WUR for FTP3 use case
[bookmark: _Ref142680928]Observation 21: LP-WUS/WUR can be used to improve UE power saving and/or UPT performances for eMBB traffic in RRC connected mode. 
[bookmark: _Ref142680929]Observation 22: There are two potential usages of LP-WUS for RRC connected mode as follows:
1) LP-WUS replaces DCP to indicate the start of drx-ondurationtimer; 
2) LP-WUS dynamically triggers the resume of PDCCH monitoring.

4.4. Power evaluation for LP-WUS in eMBB use case
Based on FTP model 3 traffic model (200ms mean arrival interval) and CDRX configuration, we further evaluate UE perceived throughput (UPT) and power consumption with the following schemes. The detail evaluation methodologies and assumptions can be found in TR38.840, respectively.
· InH, FR1, DL only FTP3 model, 100MHz bandwidth, DDDSU TDD format


Figure 12. UPT and power consumption of evaluation schemes in InH
Table 8. PSG and UPT loss in InH, 1 UE per cell
	Schemes
	LP-WUR “ON” power
	PSG 
(compared to “AlwaysON”)
	UPT loss
(compared to “AlwaysON”)
	PSG
(compared to “legacy DCP 40-10-4”)
	UPT gain
(compared to “legacy DCP 40-10-4”)

	DRX (160-100-8)
	-
	56.02%
	53.94%
	-
	-

	DRX (40-10-4)
	-
	65.61%
	56.15%
	-
	-

	legacy DCP(160-100-8)
	-
	57.50%
	54.88%
	-
	-

	legacy DCP(40-10-4)
	-
	69.26%
	63.63%
	
	

	R17 PDCCHskipping + DRX(160-100-8) + DCP
	-
	79.35%
	86.78%
	-
	-

	WUS replace DCP(offset = 3ms, 160-100-8)
	
	60.12%
	56.07%
	-
	-

	WUS replace DCP(offset = 10ms, 160-100-8)
	-
	61.49%
	57.15%
	-
	-

	WUS replace DCP(offset = 3ms, 40-10-4)
	-
	77.56%
	65.00%
	27.00%
	-3.76%

	WUS replace DCP(offset = 10ms, 40-10-4)
	-
	83.76%
	71.64%
	47.17%
	-22.00%

	WUS trigger PDCCH monitoring (MR micro sleep)
	0.1
	43.85%
	0.00%
	-82.64%
	174.99%

	
	1
	42.80%
	
	-86.08%
	

	
	10
	33.30%
	
	-116.97%
	

	
	20
	22.75%
	
	-151.30%
	

	WUS trigger PDCCH monitoring (MR light sleep)
	0.1
	68.51%
	25.57%
	-2.45%
	104.68%

	
	1
	67.45%
	
	-5.88%
	

	
	10
	57.95%
	
	-36.77%
	

	
	20
	47.40%
	
	-71.10%
	

	WUS trigger PDCCH monitoring (MR deep sleep)
	0.1
	86.03%
	56.44%
	54.56%
	19.80%

	
	1
	84.98%
	
	51.13%
	

	
	10
	75.48%
	
	20.23%
	

	
	20
	64.93%
	
	-14.09%
	



· Dense Urban, FR1, DL only FTP3 model, 100MHz bandwidth, DDDSU TDD format


Figure 13. UPT and power consumption of evaluation schemes in DU
Table 9. PSG and UPT loss in DU, 1 UE per cell
	Schemes
	LP-WUR “ON” power
	PSG 
(compared to “AlwaysON”)
	UPT loss
(compared to “AlwaysON”)
	PSG
(compared to “legacy DCP 40-10-4”)
	UPT gain
(compared to “legacy DCP 40-10-4”)

	DRX (160-100-8)
	-
	55.62%
	53.12%
	-
	-

	DRX (40-10-4)
	-
	65.93%
	55.30%
	-
	-

	legacy DCP(160-100-8)
	-
	56.88%
	55.41%
	-
	-

	legacy DCP(40-10-4)
	
	69.69%
	64.32%
	
	

	R17 PDCCHskipping + DRX(160-100-8) + DCP
	-
	82.15%
	86.35%
	-
	-

	WUS replace DCP(offset = 3ms, 160-100-8)
	-
	59.34%
	56.68%
	-
	-

	WUS replace DCP(offset = 10ms, 160-100-8)
	-
	60.32%
	58.18%
	-
	-

	WUS replace DCP(offset = 3ms, 40-10-4)
	-
	77.50%
	65.14%
	25.74%
	-2.30%

	WUS replace DCP(offset = 10ms, 40-10-4)
	-
	81.27%
	71.33%
	38.19%
	-19.64%

	WUS trigger PDCCH monitoring (MR micro sleep)
	0.1
	43.85%
	0.00%
	-85.26%
	180.27%

	
	1
	42.80%
	
	-88.76%
	

	
	10
	33.26%
	
	-120.22%
	

	
	20
	22.67%
	
	-155.18%
	

	WUS trigger PDCCH monitoring (MR light sleep)
	0.1
	68.76%
	26.24%
	-3.07%
	106.73%

	
	1
	67.70%
	
	-6.57%
	

	
	10
	58.17%
	
	-38.03%
	

	
	20
	47.58%
	
	-72.99%
	

	WUS trigger PDCCH monitoring (MR deep sleep)
	0.1
	86.39%
	57.05%
	55.10%
	20.38%

	
	1
	85.33%
	
	51.60%
	

	
	10
	75.80%
	
	20.14%
	

	
	20
	65.20%
	
	-14.82%
	



[bookmark: _Ref142680931]Observation 23: With MR entering micro sleep during LP-WUS monitoring, the same UPT performance as always-on scheme can be achieved by the scheme LP-WUR/WUS triggering the resume of PDCCH monitoring, while the UE power consumption will be higher than legacy CDRX scheme. 
[bookmark: _Ref142680933]Observation 24: The scheme LP-WUR/WUS triggering the resume of PDCCH monitoring from light or deep sleep of MR can be superior to the scheme LP-WUS replacing DCP from power saving and/or UPT performance perspective.
[bookmark: _Ref142680935]Observation 25: When the WUR ON state power is no more than 1unit, the scheme LP-WUR/WUS triggering the resume of PDCCH monitoring from light or deep sleep of MR can achieve the best trade-off between UPT and UE power saving, among all the evaluated UE power saving schemes. 
[bookmark: _Ref142680938][bookmark: _Ref115447209][bookmark: _Hlk131760767][bookmark: OLE_LINK11]Observation 26: When the WUR ON state power is no less than 10 units, no power saving gain can be achieved by LP-WUS in RRC connected mode.
[bookmark: _Hlk132136277]
5. System performance
5.1. System resource overhead of LP-WUS
In order to study the system resource overhead by LP-WUS, we perform the resource overhead calculation with the following assumptions:
· The bandwidth of LP-WUS denoted as BWLP-WUS is 4.32MHz +2RB (30kHz) = 5.04MHz.
· The bandwidth of a serving cell denoted as BWCell is 20MHz or 100MHz.
· The duration of LP-WUS represented by DLP-WUS.
· For RRC idle/inactive mode, the number of beams for LP-WUS transmission is assumed to be 8, which means the LP-WUS is transmitted repeatedly 8 times.
Hence, the resource overhead LP-WUS to the overall system resource can be calculated as below. Table 10 and 11 provide some reference values based on the above assumptions.
· RRC IDLE/INACTIVE mode:
· For RRC idle/inactive mode, paging configuration:
· Number of pageds for a UE per cell per second ()
· Number of UEs carried in a LP-WUS group is 
· Number of beams is 

To match the coverage of Msg.3 PUSCH, the assumed T-F resources of LP-WUS per beam carrying different number of information bits are:
· Alt 1: 5MHz * 1 OFDM symbols (30kHz), carrying 1bit, (Note: Refer to LP-WUS OOK-1Rx 1bit-1symbol in Figure 14);
· Alt 2: 5MHz * 4 OFDM symbols (30kHz), carrying 8bits, (Note: Refer to LP-WUS OOK-1Rx 8bits-4symbols in Figure 14);
· Alt 3: 5MHz * 5 OFDM symbols (30kHz), carrying 8 or 12bits, (Note: Refer to LP-WUS OOK-1Rx 12bits-5symbols in Figure 14).

 
Figure 14. MIL of LP-WUS for Urban 2.6GHz for non-RedCap UEs

Table 10.  LP-WUS resource overhead ratio to the overall system resource for RRC idle/inactive mode.
	# of info bits carried by LP-WUS
	T resources per beam
	F resources
	SCS
	Number of pages paged UE per cell per second or signal periodicity
	Number of UE per WUS group
	System configuration, e.g., BW and etc.
	Overhead (%)

	1
	1 symbol
	5.04MHz
	30kHz
	10
	1
	100MHz, 8beams
	0.0150%

	1
	1 symbol
	5.04MHz
	30kHz
	10
	4
	100MHz, 8beams
	0.0030%

	8
	4 symbols
	5.04MHz
	30kHz
	10
	1
	100MHz, 8beams
	0.0600%

	8
	4 symbols
	5.04MHz
	30kHz
	10
	4
	100MHz, 8beams
	0.0100%

	8 or 12
	5 symbols
	5.04MHz
	30kHz
	10
	1
	100MHz, 8beams
	0.0750%

	8 or 12
	5 symbols
	5.04MHz
	30kHz
	10
	4
	100MHz, 8beams
	0.0130%

	1
	1 symbol
	5.04MHz
	30kHz
	10
	1
	20MHz, 8beams
	0.0730%

	1
	1 symbol
	5.04MHz
	30kHz
	10
	4
	20MHz, 8beams
	0.0180%

	8
	4 symbols
	5.04MHz
	30kHz
	10
	1
	20MHz, 8beams
	0.2900%

	8
	4 symbols
	5.04MHz
	30kHz
	10
	4
	20MHz, 8beams
	0.0700%

	8 or 12
	5 symbols
	5.04MHz
	30kHz
	10
	1
	20MHz, 8beams
	0.3630%

	8 or 12
	5 symbols
	5.04MHz
	30kHz
	10
	4
	20MHz, 8beams
	0.0880%

	1
	1 symbol
	5.04MHz
	30kHz
	39
	1
	100MHz, 8beams
	0.0550%

	1
	1 symbol
	5.04MHz
	30kHz
	39
	4
	100MHz, 8beams
	0.0150%

	8
	4 symbols
	5.04MHz
	30kHz
	39
	1
	100MHz, 8beams
	0.2200%

	8
	4 symbols
	5.04MHz
	30kHz
	39
	4
	100MHz, 8beams
	0.0600%

	8 or 12
	5 symbols
	5.04MHz
	30kHz
	39
	1
	100MHz, 8beams
	0.2750%

	8 or 12
	5 symbols
	5.04MHz
	30kHz
	39
	4
	100MHz, 8beams
	0.0750%

	1
	1 symbol
	5.04MHz
	30kHz
	39
	1
	20MHz, 8beams
	0.2800%

	1
	1 symbol
	5.04MHz
	30kHz
	39
	4
	20MHz, 8beams
	0.0700%

	8
	4 symbols
	5.04MHz
	30kHz
	39
	1
	20MHz, 8beams
	1.1200%

	8
	4 symbols
	5.04MHz
	30kHz
	39
	4
	20MHz, 8beams
	0.2800%

	8 or 12
	5 symbols
	5.04MHz
	30kHz
	39
	1
	20MHz, 8beams
	[bookmark: _Hlk142406358]1.4000%

	8 or 12
	5 symbols
	5.04MHz
	30kHz
	39
	4
	20MHz, 8beams
	0.3500%

	Note:
· For IoT, cases, assuming 1,000,000 user/km2 connection density [ITU M.2412], with packet arrival every 1 message/2 hours/device [ITU M.2412], assuming 500m ISD with 3 sectors.
· For eMBB cases, assuming very high population density, e.g., sports event with 5,000 users/cell population density, and per UE paging arrival rate = 1% when paging i-DRX cycle is Tpagingcycle = 1.28s.
· The coverage of LP-WUS with 1/4/5 symbols is comparable to or better than Msg 3 coverage.
· The above calculation assumes per cell paging. If the tracking area is larger and the base station needs to page UEs in a tracking area covering multiple cells, the LP-WUS overhead may be increased.



· RRC Connected mode:
For RRC connected mode, number of UE configured with LP-WUS per cell NUE_connected can be assumed as 10 (capacity upper bound for XR service in several scenarios). Different UEs can use orthogonal LP-WUS resources. The traffic interval TTrafficInterval can be assumed as 16.67ms (60FPS) for XR and 200ms for eMBB FTP traffic.


As per the agreed assumption of aggregation level (AL) distributions captured in RedCap TR 38.875 below, we note that the distributions of AL1+AL2 accounts for the majority i.e., 70%~90% in typical case. So, LP-WUS matching to PDCCH with AL2 is assumed in our overhead evaluation.

	TR 38.875
*** Unchanged text is omitted ***
The aggregation level (AL) distributions in Table 6.2-5 are used by different sources for PDCCH blocking rate evaluations.
Table 6.2-5: PDCCH AL distributions of AL [1,2,4,8,16], FR1 and FR2
	PDCCH AL distributions of AL [1,2,4,8,16]

	· Configuration 1 (A1): [0.5, 0.4, 0.05, 0.03, 0.02], assuming majority of the UEs are in is good coverage
· Configuration 2 (A2): [0.1, 0.2, 0.4, 0.2, 0.1]: Majority of the UEs are in medium coverage
· Configuration 3 (A3): [0.05, 0.05, 0.2, 0.3, 0.4]: Majority of the UEs are in poor coverage
· Configuration 4 (A4): [0.3 0.5 0.1 0.06 0.04]
· Configuration 5 (A5): [0.4 0.45 0.08 0.04 0.03]
· Configuration 6 (A6): [0.2 0.55 0.14 0.06 0.05]
· Configuration 7 (A7): [0.4 0.3 0.2 0.05 0.05]

	Note: the results for A2/A3 may not represent a typical case, e.g., because of the assumptions of unfavourable channel conditions.


*** Unchanged text is omitted ***



As analysis above, to match the unicast PDCCH AL2-4Rx link budget, we consider the following different examples of T-F resources used for LP-WUS per beam carrying different information bits:
· Alt 1: 5MHz *8 OFDM symbol, carrying 1bit (Note: Refer to unicast LP-WUS OOK-1Rx 1bit-8symbol in Figure 15)
· Alt 2: 5MHz *32 symbols, carrying 8bits (Note: Refer to unicast LP-WUS OOK-1Rx 8bit-32symbol in Figure 15 );
· Alt 3: 5MHz *40 symbols, carrying 12bits (Note: Refer to unicast LP-WUS OOK-1Rx 12bit-40symbol in Figure 15).

Figure 15. MIL of unicast LP-WUS for Urban 2.6GHz for non-RedCap UEs

Table 11.  Resource overhead ratio to the overall system resource for RRC connected mode.
	# of info bits carried by signal
	T resources per beam
	F resources
	SCS
	Traffic types
	Number of  UE per cell
	System configuration, e.g., BW and etc.
	Overhead (%)

	1
	8 symbols
	5.04MHz
	30kHz
	XR (16.67ms)
	10 (note)

	100MHz, 8beams
	0.8600%

	8
	32 symbols
	5.04MHz
	30kHz
	XR (16.67ms)
	10
	100MHz, 8beams
	3.4300%

	12
	40 symbols
	5.04MHz
	30kHz
	XR (16.67ms)
	10
	100MHz, 8beams
	4.2900%

	1
	8 symbols
	5.04MHz
	30kHz
	FTP3 (200ms)
	10
	100MHz, 8beams
	0.0700%

	8
	32 symbols
	5.04MHz
	30kHz
	FTP3 (200ms)
	10
	100MHz, 8beams
	0.2900%

	12
	40 symbols
	5.04MHz
	30kHz
	FTP3 (200ms)
	10
	100MHz, 8beams
	0.3600%

	Note: The maximum capacity of XR for indoor case is 10 users per cell.



[bookmark: _Ref142680941]Observation 27: For RRC IDLE/INACTIVE mode, the upper bound of resource overhead used for LP-WUS is less than 1.4% even in highest UE connection density for both IoT and eMBB cases. 
[bookmark: _Ref142680942]Observation 28: For RRC CONNECTED mode, the resource overhead of LP-WUS is
· Less than 4.29% in the cell with maximum XR capacity, i.e. 10 users.
· Less than 0.36% in the cell with 10 users of FTP traffic
	Resource overhead ratio, RLP-WUS
	RRC Idle/inactive mode
	RRC Connected mode

	
	
	XR traffic (10 users per cell, Maximum capacity)
	eMBB FTP traffic
(10 users per cell)

	20MHz, 30KHz SCS
	0.0180%~1.4%
	-
	-

	100MHz, 30KHz SCS
	0.0030%~0.2750%
	0.86%%~4.29%
	0.07%~0.36%



[bookmark: _Ref142680984]Proposal 5: Adopting LP-WUS in the network does marginal impact on the system resource overhead for both RRC idle/inactive and connected modes.
5.2. System resource overhead of LP-SS in RRC idle/inactive mode
LP-SS is beneficial for IDLE/INACTIVE UEs for offloading RRM measurements to LR, and/or synchronization for LP-WUS monitoring. However, there has been some concern regarding system resource overhead and network power consumption due to LP-SS. 
We perform the resource overhead calculation of LP-SS with the following assumptions:
· The bandwidth of LP-SS denoted as BWLP-SS is 4.32MHz +2RB (30kHz) = 5.04MHz.
· The bandwidth of a serving cell denoted as BWCell is 20MHz or 100MHz
· The duration of LP-SS represented by DLP-SS is 14 symbols.
· According to the agreed evaluation assumption, the LP-SS periodicity represented by TLP-SS are assumed as 320ms (the most frequent LP-SS transmission), 1280ms (the same as the periodicity of I-DRX paging cycle) and 10240ms (the largest LP-SS periodicity).
· The number of beams for LP-SS transmission is assumed to be 8, which means the LP-WUS is transmitted repeatedly 8 times.
Hence, the resource overhead ratios of LP-SS to the overall system resource can be calculated as below in Table 12.

Table 12.  Resource overhead ratio of LP-SS to the overall system resource in RRC idle/inactive mode
	Resource overhead ratio, RLP-SS
	LP-SS periodicity

	
	320ms
	1280ms
	10240ms 

	20MHz, 30KHz SCS
	0.315%
	0.079%
	0.01%

	100MHz, 30KHz SCS
	0.063%
	0.0158%
	0.002%



In addition, LP-SS will not be assumed for RRC connected mode UEs as per the following agreement endorsed in 9.11.3 of the last meeting. Hence, there is no additional resource overhead caused by LP-SS for RRC connected mode.
	Agreement
· For RRC connected mode, the following is assumed for LP-WUS study in RAN1
· RLM/BFD/CSI are performed by UE Main Radio (MR) 
· RRM measurements are performed by UE Main Radio (MR)
· Ultra-deep sleep state is not allowed for MR.



[bookmark: _Ref142680944]Observation 29: LP-SS in RRC IDLE/INACTIVE mode consumes no more than 0.32% of the system resource, by considering a dense transmission, e.g., 320ms LP-SS periodicity. 
[bookmark: _Ref142680946]Observation 30: LP-SS is not needed for RRC connected mode UEs enabled with LP-WUR/WUS.
[bookmark: _Ref142680985]Proposal 6: Adopting LP-SS in the network does marginal impact on the system resource overhead for RRC idle/inactive mode.
5.3. Network energy consumption
Network energy consumption for transmitting LP-WUS/LP-SS depends on the transmission occasion/periodicity configuration, gNB implementation and cell load etc. In general, there are two types of transmission: periodic transmission of LP-SS, and aperiodic transmission of LP-WUS. Note that the assumptions of different loads follow the agreed definition in R18 NES SI.
As LP-SS is transmitted in periodic manner, the network energy consumption has been a concern by some companies. Due to the sparse traffic arrival rate (e.g., paging rate=[1%, 0.1%, 0.01% or 0.001%]), the network power consumption of LP-WUS transmission is not accounted in our simulation. In the following, the additional network energy consumption due to LP-SS transmission is evaluated, where the baseline assumption and LP-SS configuration is provided in Table 13 and additional evaluation assumptions can be found in Appendix D. The evaluation results for 8 beams and 4 beams LP-SS under different network loads are provided in Table 14 and 15, respectively.
In general, LP-SS can be either FDM or TDM with existing periodic signal/channels, e.g. SSB/SIB1. It is observed that the additional network energy consumption (i.e., <=3.551%) introduced by LP-SS is marginal even for the worst case i.e., 320ms (shortest) periodicity with 8 beams LP-SS TDMed with SSB/SIB1 in zero load. Besides, LP-SS TDMed with SSB/SIB1 will cause more network power consumption than that of LP-SS FDMed with SSB/SIB1.
Table 13. Assumption on baseline and LP-SS configuration

	Parameter
	Assumption

	Baseline: 
SSB and SIB1 transmitted in FDM manner;
RACH monitoring
	· Periodicity of SSB/SIB1 transmission, RACH monitoring: 20ms
· SSB: 4 slots with 2 SSBs in each slot, where 1 SSB occupies 4 OFDM symbols and 20 PRBs
· SIB 1: occupies 4 slots and 48 PRBs
· RACH: occupies 1 slot
· SCS 30KHz

	LP-SS
	· Periodicity of LP-SS: P=320, 640, 1280, 2560, 5120, 10240ms
· LP-SS T-F duration is one slot and 11PRBs
· 4 or 8 beams assumed for LP-WUS

	FDM pattern
	LP-SS fully FDM with SSB; No time gap between them as shown below

	TDM pattern
	LP-SS is right after SSB as shown below

	Example of FDM and TDM pattern (assuming 4 beams LP-SS)
	


	Note: the NW power consumption of LP-WUS transmission is not accounted in the simulation due to the sparse traffic.



Table 14. the Network power consumption caused by 8 beams LP-SS for RRC idle/inactive mode
	Load
	Scheme
	Case
	Cat 1
	Cat 2

	
	
	
	Mean BS Power consumption
	Gain/loss (vs. Baseline)
	Mean BS Power consumption
	Gain/loss (vs. Baseline)

	Zero load
	FDM with SSB
	Baseline
	23.287
	
	3.466
	

	
	
	P=320ms
	23.706
	1.799%
	3.504
	1.097%

	
	
	P=640ms
	23.497
	0.900%
	3.485
	0.549%

	
	
	P=1280ms
	23.392
	0.450%
	3.476
	0.274%

	
	
	P=2560ms
	23.340
	0.225%
	3.471
	0.137%

	
	
	P=5120ms
	23.314
	0.113%
	3.468
	0.065%

	
	
	P=10240ms
	23.302
	0.061%
	3.467
	0.031%

	
	TDM with SSB
	Baseline
	23.287
	
	3.466
	

	
	
	P=320ms
	24.114
	3.551%
	3.538
	2.076%

	
	
	P=640ms
	23.701
	1.776%
	3.502
	1.038%

	
	
	P=1280ms
	23.494
	0.888%
	3.484
	0.519%

	
	
	P=2560ms
	23.391
	0.444%
	3.475
	0.259%

	
	
	P=5120ms
	23.332
	0.192%
	3.470
	0.124%

	
	
	P=10240ms
	23.309
	0.093%
	3.468
	0.055%

	Low load
	FDM with SSB
	Baseline
	27.992
	
	3.948
	

	
	
	P=320ms
	28.364
	1.328%
	3.984
	0.912%

	
	
	P=640ms
	28.168
	0.627%
	3.966
	0.459%

	
	
	P=1280ms
	28.087
	0.340%
	3.957
	0.233%

	
	
	P=2560ms
	28.040
	0.170%
	3.952
	0.118%

	
	
	P=5120ms
	28.017
	0.087%
	3.950
	0.057%

	
	
	P=10240ms
	28.004
	0.043%
	3.949
	0.029%

	
	TDM with SSB
	Baseline
	27.992
	
	3.948
	

	
	
	P=320ms
	28.753
	2.716%
	4.016
	1.725%

	
	
	P=640ms
	28.368
	1.343%
	3.982
	0.865%

	
	
	P=1280ms
	28.183
	0.681%
	3.965
	0.435%

	
	
	P=2560ms
	28.090
	0.350%
	3.956
	0.222%

	
	
	P=5120ms
	28.041
	0.173%
	3.952
	0.113%

	
	
	P=10240ms
	28.016
	0.084%
	3.950
	0.050%

	Medium load
	FDM with SSB
	Baseline
	53.788
	
	6.649
	

	
	
	P=320ms
	54.141
	0.657%
	6.675
	0.388%

	
	
	P=640ms
	53.952
	0.305%
	6.662
	0.198%

	
	
	P=1280ms
	53.875
	0.162%
	6.656
	0.105%

	
	
	P=2560ms
	53.822
	0.064%
	6.653
	0.059%

	
	
	P=5120ms
	53.805
	0.031%
	6.651
	0.030%

	
	
	P=10240ms
	53.796
	0.015%
	6.650
	0.015%

	
	TDM with SSB
	Baseline
	53.788
	
	6.649
	

	
	
	P=320ms
	54.367
	1.076%
	6.698
	0.742%

	
	
	P=640ms
	54.137
	0.648%
	6.674
	0.375%

	
	
	P=1280ms
	53.967
	0.333%
	6.662
	0.200%

	
	
	P=2560ms
	53.880
	0.172%
	6.656
	0.109%

	
	
	P=5120ms
	53.831
	0.080%
	6.653
	0.053%

	
	
	P=10240ms
	53.809
	0.039%
	6.651
	0.029%



Table 15. the Network power consumption caused by 4 beams with for RRC idle/inactive mode
	Load
	Scheme
	Case
	Cat 1
	Cat 2

	
	
	
	Mean BS Power consumption
	Gain/loss (vs. Baseline)
	Mean BS Power consumption
	Gain/loss (vs. Baseline)

	Zero load
	FDM with SSB
	Baseline
	23.2873
	
	3.4662
	

	
	
	P=320ms
	23.3048
	0.075%
	3.46826
	0.059%

	
	
	P=640ms
	23.296
	0.037%
	3.46723
	0.030%

	
	
	P=1280ms
	23.2917
	0.019%
	3.46671
	0.015%

	
	
	P=2560ms
	23.2895
	0.009%
	3.46645
	0.007%

	
	
	P=5120ms
	23.2884
	0.005%
	3.46633
	0.004%

	
	
	P=10240ms
	23.2884
	0.005%
	3.46633
	0.004%

	
	TDM with SSB
	Baseline
	23.2873
	
	3.4662
	

	
	
	P=320ms
	23.6888
	1.724%
	3.50218
	1.038%

	
	
	P=640ms
	23.488
	0.862%
	3.48419
	0.519%

	
	
	P=1280ms
	23.3877
	0.431%
	3.47519
	0.259%

	
	
	P=2560ms
	23.3375
	0.216%
	3.47069
	0.130%

	
	
	P=5120ms
	23.3124
	0.108%
	3.46845
	0.065%

	
	
	P=10240ms
	23.3124
	0.108%
	3.46845
	0.065%

	Low load
	FDM with SSB
	Baseline
	27.99219
	
	3.947543
	

	
	
	P=320ms
	28.00813
	0.057%
	3.949475
	0.049%

	
	
	P=640ms
	28.00016
	0.028%
	3.948511
	0.025%

	
	
	P=1280ms
	27.9962
	0.014%
	3.948034
	0.012%

	
	
	P=2560ms
	27.99417
	0.007%
	3.947789
	0.006%

	
	
	P=5120ms
	27.99328
	0.004%
	3.947671
	0.003%

	
	
	P=10240ms
	27.99328
	0.004%
	3.947671
	0.003%

	
	TDM with SSB
	Baseline
	27.99219
	
	3.947543
	

	
	
	P=320ms
	28.34794
	1.271%
	3.981592
	0.863%

	
	
	P=640ms
	28.15971
	0.598%
	3.964701
	0.435%

	
	
	P=1280ms
	28.08326
	0.325%
	3.956271
	0.221%

	
	
	P=2560ms
	28.03778
	0.163%
	3.95196
	0.112%

	
	
	P=5120ms
	28.01555
	0.083%
	3.949791
	0.057%

	
	
	P=10240ms
	28.01555
	0.083%
	3.949791
	0.057%

	Medium load
	FDM with SSB
	Baseline
	53.7879
	
	6.649008095
	

	
	
	P=320ms
	53.79838571
	0.019%
	6.65037619
	0.021%

	
	
	P=640ms
	53.79342857
	0.010%
	6.649718571
	0.011%

	
	
	P=1280ms
	53.79104286
	0.006%
	6.649399524
	0.006%

	
	
	P=2560ms
	53.78975238
	0.003%
	6.649232381
	0.003%

	
	
	P=5120ms
	53.78898095
	0.002%
	6.649135238
	0.002%

	
	
	P=10240ms
	53.78898095
	0.002%
	6.649135238
	0.002%

	
	TDM with SSB
	Baseline
	53.7879
	
	6.649008095
	

	
	
	P=320ms
	54.14139048
	0.657%
	6.67342
	0.367%

	
	
	P=640ms
	53.95587143
	0.312%
	6.661481905
	0.188%

	
	
	P=1280ms
	53.87204286
	0.156%
	6.655593333
	0.099%

	
	
	P=2560ms
	53.83029524
	0.079%
	6.652702857
	0.056%

	
	
	P=5120ms
	53.80868571
	0.039%
	6.651096667
	0.031%

	
	
	P=10240ms
	53.80868571
	0.039%
	6.651096667
	0.031%



[bookmark: _Ref142680948]Observation 31: The additional network energy consumption for periodic LP-SS transmission:
	Network load
	LP-SS periodicity
	LP-SS duration
	Number of beams
	Additional NW power consumption

	zero

	320ms
	14symbols per beam, 8 slots in total and 11PRBs
	8
	1.097%~3.55%

	low
	320ms
	14symbols per beam, 8 slots in total and 11PRBs
	8
	0.912%~2.716%

	Medium
	320ms
	14symbols per beam, 8 slots in total and 11PRBs
	8
	0.388%~1.076%



[bookmark: _Ref142680987]Proposal 7: The additional network energy consumption introduced by periodic LP-SS transmission is marginal.

6. Link performance and coverage evaluation results
1. 
2. 
3. 
4. 
5. 
6. 
6.1. Assumptions in coverage Evaluation
In this section, we provide the evaluation assumptions and coverage evaluation results for LP-WUS, according to agreed evaluation methodologies.
· Frequency error/frequency drift
	Working Assumption
The following for usage of the clock is assumed for LP-WUR OFF/ON
	Assumption on LP-WUR OFF power
	Assumptions on the clock usage

	0.001
	When LP-WUR is OFF
· Time offset cumulated in the off period cannot be calculated based on the parameters of the oscillator option 1/2/3/4. RTC should be used(Only RTC is running during sleep.)
When LP-WUR is ON, frequency offset and time offset calculation can follow the parameters of the oscillator option 1/2/3/4 [Note2] (cumulating based on the frequency drift and not exceed maximum frequency error)
· The initial frequency offset when LP-WUR switches on can be set to the [FFS: maximum frequency error or a random value within the maximum frequency error] following the parameters of the oscillator option 1/2/3/4[Note2].
· When LP-WUR is synced with LP-SS/SSB or MR is used to assist to calibrate LP-WUR to correct the time/frequency error, residual frequency error Fr is assumed at the time when the synchronization/calibration is done.

	TBD: value(s)
	For both LP-WUR OFF and ON
· Time offset cumulated in the off period can be calculated based on the parameter of the oscillator option 1/2 or option 3/4[Note2]. RTC can be used too. 
· Frequency offset calculation can follow the parameter of the oscillator option 1/2 or option 3/4[Note2] (cumulating based on the second value in the value pair and not exceed maximum frequency error). 
When at the time point after LP-WUR is synced with LP-SS/SSB or if MR can assist to calibrate LP-WUR to correct the frequency error
· Frequency offset is the Fr, which is residual frequency error from previous synchronization/calibration


[Note1: Any additional LO/FLL/PLL could start running during LP-WUR On duration. The power consumption of any of those LO/FLL/PLL is captured in LP-WUR On power]
FFS: Note2: option 3/4 can only be assumed when LP-WUR ON power value and LP-WUR OFF power value>=TBD2, option 1/2 can only be assumed when LP-WUR ON power value and LP-WUR OFF power value>=TBD1
Note3: The clock error (of both RTC and LO) could be improved to be less than max ppm error of option 1,2,3,4 with clock calibation based on sync signal such as LP-SS or preamble.



In our evaluation, time offset cumulated in the LP-WUR OFF period can be calculated based on the	 RTC with 20 ppm. frequency error. For time drift, assuming the LP-SS periodicity of 1.28 sec, the time drift ΔT in each of 1.28 sec can be calculated according to the relationship between the maximum frequency error (Fe) and time drift (ΔT) over a time (T), i.e. ΔT(sec)= Fe (ppm)* T(sec) =20 ppm*1.28s=25.6us. 
For each LP-WUS monitoring occasion, UE start searching for preamble ΔT time before the actual starting time of the LP-WUS transmission in evaluation. For frequency offset, it is calculated assuming the oscillator opt-1, and we assume the oscillator always work in linear region. For carrier frequency offset(ΔF), max frequency error is assumed, and the frequency displacement in Hz is ΔF(Hz) = ±Fe (ppm) * Fcarrier (Hz)= ±200 ppm*2.6GHz =520kHz. 



Figure 18.  Starting detection in advance due to time drifting
· Target FAR and number of attempts across a reference time duration T
In previous meeting, the definition of FAR in evaluation were discussed, and following working assumption were made.
	Working Assumption
For evaluation purpose, FAR target is determined across a reference time duration T of one or multiple LP-WUS attempts/trials,
· UE have N attempts within T, 
· Company to report (FAR target, T, N)
· For example, 
· if UE makes a single decision based on multiple correlations for a sequence in the monitor occasion, these correlations are considered as UE implementation in ONE trial/attempt.
· if UE performs decoding in a monitor occasion, a single decoding is considered as ONE trial/attempt.
· If UE performs N non-overlap attempts within the reference time duration, the false alarm event for the attempts are assumed as independent.
Companies to provide the assumed side conditions to attain the used FAR over T or per one attempt e.g. CRC/sequence length in LP-WUS design.


According to above conclusion, when the FAR target and reference time duration T is determined, the greater number of attempts leading to higher FAR, which will conversely limit the MDR performance.
For RRC idle/inactive UEs, always on monitoring of LP-WUS, assume I-DRX=1.28s and 1 slot for each LP-WUS transmission, UE detect LP-WUS with 2560 attempts for the 2560 slots/occasions across the I-DRX cycle. For sequence only LP-WUS, the sequence length should be long enough to achieve both MDR and FAR target. Since the sequence is detected by sliding correlation multiple times in the time duration which covers the time drift, periodical sync to calibrate the timing is needed to reduce the number of correlations within one attempt, to make it easier to achieve the FAR target. For LP-WUS structure with both preamble and payload (with CRC), the FAR should be overall FAR considering both sequence and payload part, and UE start to decode payload part and check CRC only when the correlation of preamble part is higher than certain threshold. With this, the actual number of CRC check per I-DRX cycle is greatly reduced. For example, the FAR of detection preamble part is 1%, UE only need to decode the payload part ~26 times per 1.28 seconds, even with continuous LP-WUS monitoring. To ensure the overall FAR rate lower than 1%, the CRC bits should be long enough, e.g., 12bits. 
For RRC connected, main radio (MR) activities are frequent due to CSI/RLM/RRM measurements, etc. Therefore, the accurate timing can be assumed for LP-WUR with the assist from MR. UE only need one attempt for detection of the LP-WUS in each monitoring occasion. In this case, number of attempts is equivalent to number of monitoring occasions. For a typical 60FPS XR traffic with 16.67ms C-DRX cycle, UE need to detect 32 LP-WUS occasions, assuming 1 slot LP-WUS duration and 30kHz SCS, per C-DRX cycle for always on monitoring, and even less times for duty cycled monitoring. In this case, both sequence-only and sequence + payload (with CRC) formats for LP-WUS structure are feasible.
In our evaluation, we assume (FAR target, T, N) = {1%, 1.28sec, 1}. We assume that the periodicity of monitor occasions is 1.28sec, which is I-DRX cycle, and the LP-WUS is transmitted once per 1.28 sec. For detection of each LP-WUS transmission, UE performs multiple correlations for LP-WUS sequence, and these correlations are considered as UE implementation in ONE trial/attempt.
· Noise Figure
In previous meetings, it was agreed that noise figure can be selected from [9, 12, 15, 18, 21, 24] db. One of the above values should be reported together with MIL.
According to [2] [3], 8.7dB and 11dB noise figure can be achieved for LP-WUR, 12dB noise figure is assumed for MIL calculation in this section.
· Assumption for antenna/beamforming gain for LP-WUS and legacy NR channels
The DL coverage is highly dependent on the gNB transmission EIRP. While the EIRP is usually determined based on transmission power and beamforming gain. In Rel-15/Rel-16, for a UE specific downlink transmission, gNB may select beam with better quality to serve a UE through beam management procedure or taking advantage of channel reciprocity, hence large BF gain can be assumed for transmissions or receptions other than DL broadcast channels.
For DL broadcast channels, e.g. SSBs and PDCCH in type 0-2 CSSs, typically these channels are served by fixed and wider beams, the beamforming gain would be lower compared with UE specific channels. To reflect the coverage of the broadcast channels more accurately, the BF gain difference between broadcast channel and unicast channel should be reflected in link budget template. The beamforming gain correction should be considered for both paging PDCCH and LP-WUS received in idle state.
Similarly, for UL channels, difference between broadcast BF gain and unicast BF gain in gNB reception should be reflected. For Msg3 PUSCH, gNB receives the Msg3 using the same beam as SSB which UE selected to initiate the RACH procedure. Hence, the receiving beamforming gain can be same as the SSB beamforming gain, i.e., broadcast beamforming gain. The same correction factor as the correction factor for gNB Tx BF gain for broadcast channel can be assumed for UL channels transmitted in idle state, e.g., Msg3. While for PUSCH eMBB, unicast beamforming gain can be assumed due to beam management procedure.
[bookmark: PP2]According to [4], the correction factor for gNB Tx BF gain for broadcast channel and gNB Rx BF gain should be considered in link budget template.
· In FR1, the correction factor is about 8dB for carrier frequency 2.6GHz/4GHz; 0dB for 700MHz.
In the link budget template, 
[bookmark: _Ref142680989]Proposal 8: The antenna correction factor for gNB Tx/Rx BF gain for broadcast DL channel and Msg3, should be considered in link budget template to reflect the difference between broadcast beamforming and unicast beamforming
· The same correction factor should be assumed for broadcast DL channel and Msg3;
· In FR1, the correction factor is about 8dB for 2.6GHz/4GHz; 0dB for 700MHz.
In the link budget template provided in R1-2304151, the correction factors for modelling antenna gain loss including BF gain loss can be provided in the following rows.
 (5b) antenna gain correction factor at antenna gain component 2 of transmitter (dB)
Note: zero for uplink
 (11bis-b) antenna gain correction factor at antenna gain component 2 of receiver (dB)Note:  zero for downlink

6.2. [bookmark: _Ref134698919]Preliminary coverage evaluation results for LP-WUS
In the section, we provide our preliminary coverage evaluation results for LP-WUS. Detailed simulation assumptions are provided in Appendix C and several configurations are listed as following: 
-Option-1: sequence+ payload + CRC
preamble length-16 chips, payload-12bits, CRC-8bits, 4.32MHz BW;
preamble length-12 chips, payload-8bits, CRC-6bit, 4.32MHz BW;
- Option-2: sequence only-1 bit,4.32MHz BW; 
- Option-3: payload + CRC
payload-12bits, CRC-8bits, 4.32MHz BW;
payload-8bits, CRC-8bits, 4.32MHz BW;
The option1 and option2 channel structure has a preamble, which can be used to resist time error and reduce FAR. Since the option3 channel structure does not have a preamble, it relies on LP-SS to indicate timing information. At this time, a more sophisticated crystal oscillator is required to ensure that the time error is within the tolerance range.
[bookmark: _Ref142680950]The modulation of the above three options is OOK-4 and OFDM, and in the following figures, we provide the coverage comparison between LP-WUS and legacy NR signals for both  non-RedCap UE and Redcap UE.  In order to meet different coverage requirements, different date rates and number of symbols are used, and the number of resources can be adjusted by power boosting, channel coding, etc. More simulation parameters can be found in Appendix C.
Observation 32: In Urban scenario, for non-RedCap UEs, LP-WUS/LP-SS achieves PUSCH Msg3 coverage, with 1-7 OFDM symbols for carrying 1-12 information bits; LP-WUS/LP-SS achieves broadcast PDCCH AL8-2Rx coverage with 28 OFDM symbols for carrying 1 information bit, but much more resources for carrying 8bits or more
[bookmark: _Ref142680952]Observation 33: In Urban scenario, for RedCap UEs, LP-WUS/LP-SS achieves PUSCH Msg3 coverage, with 1-7OFDM symbols for carrying 1-12 information bits; LP-WUS/LP-SS achieves broadcast PDCCH AL8-1Rx coverage with 8 OFDM symbols for carrying 1 information bit, and 28-56 OFDM symbols for carrying 8-12 information bits
[bookmark: _Ref142680955]Observation 34: In Rural scenario, for non-RedCap UEs, LP-WUS/LP-SS achieves PUSCH Msg3 coverage, with 1-7 OFDM symbols for carrying 1-12 information bits; LP-WUS/LP-SS achieves broadcast PDCCH AL8-2Rx coverage with 28 OFDM symbols for carrying 1 information bit, but much more resources for carrying 8bits or more
[bookmark: _Ref142680956]Observation 35: In Rural scenario, for RedCap UEs, LP-WUS/LP-SS achieves PUSCH Msg3 coverage, with 1-7OFDM symbols for carrying 1-12 information bits; LP-WUS/LP-SS achieves broadcast PDCCH AL8-1Rx coverage with 4 OFDM symbols for carrying 1 information bit, and 16-28 OFDM symbols for carrying 8-12 information bits
[bookmark: _Ref142680995]Proposal 9: To reduce the MIL gap between LP-WUS and NR PDCCH, coverage enhancement methods for LP-WUS such as power boosting, channel coding and more time/frequency domain resources can be studied. 


  Figure 17. MIL of LP-WUS for Urban 2.6GHz for non-RedCap UEs(option1&2)

Figure 18. MIL of LP-WUS for Urban 2.6GHz for non-RedCap UEs(option3)

Figure 19. MIL of LP-WUS for Rural 700MHz for non-RedCap UEs(option1&2)

Figure 20. MIL of LP-WUS for Rural 700MHz for non-RedCap UEs(option3)

  Figure 21. MIL of LP-WUS for Urban 2.6GHz for Redcap UE(option1&2)

Figure 22. MIL of LP-WUS for Urban 2.6GHz for Redcap UE(option3)

Figure 23. MIL of LP-WUS for Rural 700MHz for Redcap UE(option1&2)

Figure 24. MIL of LP-WUS for Rural 700MHz for Redcap UE(option3)


7. Conclusion
In this contribution, design targets and evaluation methodologies for R18 LP-WUS/WUR study are discussed with the following observations and proposals:
Observation 1: In the case that the relative power of LP-WUR ON state is 0.03~0.5unit, substantial power saving gain (i.e. 80% or higher) can be achieved.
Observation 2: LP-WUS/WUR design should address all traffic characteristics for IoT/Wearable/eMBB, thus keeping the LP-WUR ON state power as low as possible is important for increasing the battery life of the device.
Observation 3: Compared to I-DRX with PEI, LP-WUR/WUS with continuous monitoring configuration can achieve 53%~98% power saving gain when the relative power of LP-WUR ON state is no more than 1 unit, and ~150ms latency reduction for dynamic PO case or ~500ms latency increase for legacy PO case.
Observation 4: Compared to eDRX with PEI, LP-WUR/WUS with both legacy PO and dynamic PO can significantly reduce the paging latency (i.e., can reduce ~26s), with comparable UE power consumption.
Observation 5: LP-WUR/WUS provides a much better trade-off between latency and power consumption when relative power of LP-WUR ON state is no more than 1unit, compared with legacy I-DRX and eDRX.
Observation 6:  Continuous LP-WUS monitoring cannot provide power saving gain, when the relative power of LP-WUR ON state is higher than 1unit.
Observation 7: Duty cycled LP-WUS monitoring can achieve more than 98% power saving benefit compared to legacy I-DRX with PEI when the relative power of LP-WUR ON is no more than 1unit.
Observation 8: Up to 44% power saving gain will be lost if UE main radio goes into deep sleep rather than ultra-deep sleep during LP-WUS monitoring in RRC idle/inactive.
Observation 9: Compared to LP-WUR ON power >=10unit, 6.4%~15.6% additional power saving gain can be achieved when the relative power of LP-WUR ON is no more than 1unit.
Observation 10: With fixed duty cycle ratio and LP-WUR “ON” state power, when LP-WUR “ON” state power is no more than 1unit, different LP-WUR duty cycle length have no or marginal impact on UE power consumption.
Observation 11: When the duty cycle ratio raises from 1% to 10%, the achievable UE power saving gain will be largely degraded, e.g., >=40% for 10 or 20 units LP-WUR “ON” power case.
Observation 12: MR RRM measurement relaxation is critical to achieve power saving gain by LP-WUR/WUS, where the MR RRM measurement relaxation includes MR RRM measurement period by X times, and RRM offloading from MR to LR.
Observation 13: Even with 16x or 32x MR measurement relaxation, less power saving gain e.g., <53% is obtained by duty cycled LP-WUS monitoring (with 1% duty cycle ratio) scheme, when the LP-WUR “ON” power is 10 or 20 units.
Observation 14: Higher UE power saving benefit can be achieved if RRM measurement can be completely offloaded from MR to LR.
Observation 15: RedCap UEs are more sensitive to the LP-WUR ON state power, i.e. compared to eMBB UEs, the power saving gain for RedCap UEs decreases much faster as the LP-WUR ON state power increases.
Observation 16: LP-WUS/WUR can be used to reduce the unnecessary PDCCH monitoring due to jitter while guarantee the XR performance (i.e. latency, capacity) for RRC connected mode.
Observation 17: Compared to the existing R15/16/17 power saving schemes, LP-WUS monitoring with MR micro sleep can bring {7%~15%} relative UE power saving gain with no capacity loss in both low load and high load cases for DL only XR traffic.
Observation 18: Compared to the existing R15/16/17 power saving schemes, LP-WUS monitoring with MR light sleep can bring {14%~25%} relative UE power saving gain, with acceptable capacity impact at least in low load case for DL only XR traffic.
Observation 19: Compared to the existing R15/16/17 power saving schemes, LP-WUS monitoring with main receiver micro sleep can bring {8%~12%} additional UE power saving gain with no capacity loss in both low load and high load cases for DL+UL XR traffics.
Observation 20: Compared to the existing R15/16/17 power saving schemes, LP-WUS monitoring with main receiver light sleep can bring {16%~19%} additional UE power saving gain, with acceptable capacity impact at least in low load case for DL+UL XR traffics.
Observation 21: LP-WUS/WUR can be used to improve UE power saving and/or UPT performances for eMBB traffic in RRC connected mode.
Observation 22: There are two potential usages of LP-WUS for RRC connected mode as follows:
1) LP-WUS replaces DCP to indicate the start of drx-ondurationtimer; 
2) LP-WUS dynamically triggers the resume of PDCCH monitoring.

Observation 23: With MR entering micro sleep during LP-WUS monitoring, the same UPT performance as always-on scheme can be achieved by the scheme LP-WUR/WUS triggering the resume of PDCCH monitoring, while the UE power consumption will be higher than legacy CDRX scheme. 
Observation 24: The scheme LP-WUR/WUS triggering the resume of PDCCH monitoring from light or deep sleep of MR can be superior to the scheme LP-WUS replacing DCP from power saving and/or UPT performance perspective.
Observation 25: When the WUR ON state power is no more than 1unit, the scheme LP-WUR/WUS triggering the resume of PDCCH monitoring from light or deep sleep of MR can achieve the best trade-off between UPT and UE power saving, among all the evaluated UE power saving schemes.
Observation 26: When the WUR ON state power is no less than 10 units, no power saving gain can be achieved by LP-WUS in RRC connected mode.
Observation 27: For RRC IDLE/INACTIVE mode, the upper bound of resource overhead used for LP-WUS is less than 1.4% even in highest UE connection density for both IoT and eMBB cases.
Observation 28: For RRC CONNECTED mode, the resource overhead of LP-WUS is
· Less than 4.29% in the cell with maximum XR capacity, i.e. 10 users.
· Less than 0.36% in the cell with 10 users of FTP traffic
	Resource overhead ratio, RLP-WUS
	RRC Idle/inactive mode
	RRC Connected mode

	
	
	XR traffic (10 users per cell, Maximum capacity)
	eMBB FTP traffic
(10 users per cell)

	20MHz, 30KHz SCS
	0.0180%~1.4%
	-
	-

	100MHz, 30KHz SCS
	0.0030%~0.2750%
	0.86%%~4.29%
	0.07%~0.36%



Observation 29: LP-SS in RRC IDLE/INACTIVE mode consumes no more than 0.32% of the system resource, by considering a dense transmission, e.g., 320ms LP-SS periodicity.
Observation 30: LP-SS is not needed for RRC connected mode UEs enabled with LP-WUR/WUS.
Observation 31: The additional network energy consumption for periodic LP-SS transmission:
	Network load
	LP-SS periodicity
	LP-SS duration
	Number of beams
	Additional NW power consumption

	zero

	320ms
	14symbols per beam, 8 slots in total and 11PRBs
	8
	1.097%~3.55%

	low
	320ms
	14symbols per beam, 8 slots in total and 11PRBs
	8
	0.912%~2.716%

	Medium
	320ms
	14symbols per beam, 8 slots in total and 11PRBs
	8
	0.388%~1.076%



Observation 32: In Urban scenario , for non-RedCap UEs, LP-WUS/LP-SS achieves PUSCH Msg3 coverage, with 1-7 OFDM symbols for carrying 1-12 information bits; LP-WUS/LP-SS achieves broadcast PDCCH AL8-2Rx coverage  with 28 OFDM symbols for carrying 1 information bit, but much more resources for carrying 8bits or more
Observation 33: In Urban scenario , for RedCap UEs, LP-WUS/LP-SS achieves PUSCH Msg3 coverage, with 1-7OFDM symbols for carrying 1-12 information bits; LP-WUS/LP-SS achieves broadcast PDCCH AL8-1Rx coverage  with 8 OFDM symbols for carrying 1 information bit, and 28-56 OFDM symbols for carrying 8-12 information bits
Observation 34: In Rural scenario , for non-RedCap UEs, LP-WUS/LP-SS achieves PUSCH Msg3 coverage, with 1-7 OFDM symbols for carrying 1-12 information bits; LP-WUS/LP-SS achieves broadcast PDCCH AL8-2Rx coverage  with 28 OFDM symbols for carrying 1 information bit, but much more resources for carrying 8bits or more
Observation 35: In Rural scenario , for RedCap UEs, LP-WUS/LP-SS achieves PUSCH Msg3 coverage, with 1-7OFDM symbols for carrying 1-12 information bits; LP-WUS/LP-SS achieves broadcast PDCCH AL8-1Rx coverage  with 4 OFDM symbols for carrying 1 information bit, and 16-28 OFDM symbols for carrying 8-12 information bits
Proposal 1: The target relative power of LP-WUR ON state should be less than 1 unit.
Proposal 2: The latency target for LP-WUS/WUR:
· Latency for IoT and wearable use cases are in the order of second;
· Latency for XR use case is in the order of millisecond;
· Latency for eMBB use case is in the order of tens of milliseconds.
Proposal 3: Around 100kbps data rate can be considered as design target for LP-WUS.
Proposal 4: It is recommended to support at least one of the following RRM measurement enhancements to achieve substantial UE power saving benefit by LP-WUR/WUS
· Relax the MR RRM measurement period by X times, where the X should be sufficiently large number, e.g. 16 or larger
· Offload the RRM measurements from MR to LR
Proposal 5: Adopting LP-WUS in the network does marginal impact on the system resource overhead for both RRC idle/inactive and connected modes.
Proposal 6: Adopting LP-SS in the network does marginal impact on the system resource overhead for RRC idle/inactive mode.
Proposal 7: The additional network energy consumption introduced by periodic LP-SS transmission is marginal.
Proposal 8: The antenna correction factor for gNB Tx/Rx BF gain for broadcast DL channel and Msg3, should be considered in link budget template to reflect the difference between broadcast beamforming and unicast beamforming
· The same correction factor should be assumed for broadcast DL channel and Msg3;
· In FR1, the correction factor is about 8dB for 2.6GHz/4GHz; 0dB for 700MHz.

Proposal 9: To reduce the MIL gap between LP-WUS and NR PDCCH, coverage enhancement methods for LP-WUS such as power boosting, channel coding and more time/frequency domain resources can be studied.
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Appendix A – Processing timeline for the schemes in RRC idle/inactive mode
The assumed processing timelines of I-DRX paging, eDRX and LP-WUS/WUR schemes.


Appendix B – Evaluation assumption for RRC connected mode
The detail configurations for R17 PDCCH monitoring adaptation and LP-WUS/WUR schemes are illustrated as below.
R17 PDCCH monitoring adaptation scheme includes both PDCCH skipping indication and SSSG switching indication, and its key assumptions are listed below:
· Default/sparse SSSG: do PDCCH monitoring in every two slots;
· Dense SSSG: do PDCCH monitoring in every slot. 
· Two candidate PDCCH skipping durations: 4ms and 6ms. 
· Enhanced DRX (i.e., aligning DRX cycle with non-integer traffic periodicity) is configured and the length of DRX onduration is equal to the jitter range.
For LP-WUS/WUR scheme, the key assumptions are introduced below:
· The LP-WUS monitoring is performed within DRX onduration.
· The main receiver enters into the micro sleep when doing LP-WUS monitoring.
· [bookmark: _Hlk115443745]The total relative power for LP-WUS monitoring is assumed as 45 or 20 power units (i.e., the main radio enters micro or light sleep). 
· And the latency from receiving LP-WUS to be ready for PDCCH monitoring can be assumed to 0ms and 3ms corresponding to MR enters micro or light sleep states during LP-WUS monitoring. 
· R17 PDCCH skipping indication is adopted. And three candidate PDCCH skipping durations are 2ms, 4ms and 6ms respectively.
· Enhanced DRX (i.e., aligning DRX cycle with non-integer traffic periodicity) is configured and the length of DRX onduration is equal to the jitter range.
· [bookmark: _Hlk115443759]System capacity is assumed as the maximum number of users per cell with at least 90% of UEs being satisfied. And a UE can be regarded as a satisfied UE if more than 99% or 95% of packets are successfully transmitted within a given air interface PDB.
[bookmark: _Ref1208685]Table 16. Simulation assumption for FR1
	Parameter
	Indoor Hotspot
	Dense Urban

	Scenarios
	Indoor Hotspot, 12 nodes in 50 m x 120 m
	Dense Urban, hexagonal layout with 7, 3 Sectors

	Channel model
	InH
	Uma

	Carrier frequency
	4GHz

	Bandwidth 
	100 MHz, 1.72% Guard Band

	Subcarrier spacing
	30 KHz

	Frame structure
	DDDSU (S: 10D:2G:2U)

	BS Antennas 
(M,N,P,Mg,Ng;Mp,Np)
	For 32T: (4,4,2,1,1;4,4), (dH,dV) = (0.5, 0.5)λ
	For 64T(8,8,2,1,1;4,8) , (dH,dV) = (0.5, 0.5)λ

	UE Antennas 
(M,N,P,Mg,Ng;Mp,Np)
	2T/4R, (M, N, P, Mg, Ng; Mp, Np) = (1,1/2,2,1,1;1,1/2), 
(dH, dV) = (0.5, N/A) λ

	BS antenna pattern
	Ceiling-mount pattern, 5 dBi
	3-TRxP pattern, 8 dBi

	UE antenna pattern
	Omnidirectional, 0 dBi

	BS Power
	24 dBm per 20MHz
	44 dBm per 20MHz

	UE max Power
	23 dBm

	UE Power
	Max Tx power: 23 dBm, (P0 = -80, alpha = 0.8)
	Max Tx power: 23 dBm, (P0 = -74, alpha = 0.6)

	ISD
	20 m
	200m

	BS height
	3 m
	25m

	UE height
	1.5 m

	Noise Figure
	BS:5 dB, UE:9 dB

	Max MCS
	256QAM

	Device deployment
	100% indoor
	20% outdoor, 80% indoor

	Down-tilt
	90 degrees
	12 degrees

	BS receiver
	MMSE-IRC

	UE receiver
	MMSE-IRC

	Channel estimation
	Realistic

	Target BLER
	10%

	UE speed
	3 km/h



Table 17. The DL video traffic models with 60 FPS adopted in R17 XR SI
	Traffic model
	VR/AR
	VR/AR

	Data rate (Mbps)
	30
	45

	Packet size distribution
	Truncated Gaussian distribution

	Mean packet size (Bytes)
	62500
	93750

	STD of packet sizes (Bytes)
	6562
	9844

	Maximum packet size (Bytes)
	93750
	140625

	Minimum packet size (Bytes)
	31250
	46875

	Packet arrival interval (ms)
	16.67
	16.67

	PDB (ms)
	10

	Jitter distribution
	Truncated Gaussian distribution

	Jitter Mean (ms)
	0

	Jitter STD (ms)
	2 or 5

	Jitter Range (ms)
	[-4, +4], [-6, +6] or [-8, +8]



Table 18. DL audio traffic models of XR
	Traffic model
	Packet size 
	Periodicity (ms)
	PDB(ms)
	Data rate (Mbps)

	Audio
	determined by periodicity and data rate
	10ms
	30
	0.756



Table 19. UL traffic models of XR
	Traffic model
	Mean packet size (Bytes)
	STD of packet sizes (Bytes)
	Min packet size (Bytes)
	Max packet size (Bytes)
	Packet arrival interval
(ms)
	PDB
(ms)
	Jitter

	pose/control stream
	100 
	0
	100
	100
	16.67
	10
	No



[bookmark: OLE_LINK9]Appendix C – Evaluation Results on Coverage for LP-WUS
[bookmark: _1737902566][bookmark: _1738139520][bookmark: _1738152634][bookmark: _1738152700]In the evaluation results shown in Appendix D, some common parameters are assumed, provided as follows
	Attributes
	Assumptions

	Carrier Frequency
	2.6GHz

	Case name
	LP-WUS option1
	LP-WUS option2
	LP-WUS option3

	Channel structure
	Option1：
sequence+ payload + CRC
16 chips +12bits+8 bits 
12 chips +8bits+6 bits 

	Option2：
Sequence only
Sequence only: 1 bit

	Option3：
payload + CRC
12bits +8 bits 
8bits +8 bits 


	Performance metric
	FAR <0.1%
MDR 1%
	FAR < 1%
MDR 1%
	FAR < 1%
MDR 1%

	Chip rate
	56kcps(M=2)/112kcps(M=4)/224kcps(M=8)/1 symbol 2bit for OFDM

	Waveform
	OOK -4/OFDM

	Coding
	1/2 rate Manchester coding (For information bits and CRC bits) (OFDM no coding)

	Time error
	RTC 20ppm for Channel structure option1 & option2

	Frequency error

	{200 ppm,0.1ppm/s}  for Channel structure option1 & option2 (Need sequence to correct time error)
{5 ppm,0.1ppm/s}  for OOK-4 Channel structure option3
{2 ppm,0.1ppm/s}  for OFDM Channel structure option3

	Beacon periodicity
	0.32 sec
Note: beacon periodicity is used to calculate the time drift for WUS monitoring

	SCS
	30kHz

	gNB Channel BW 
	20MHz (50 RB)

	WUS BW
	4.32MHz 

	Guard band
	1RB on each side of LP-WUS bandwidth

	Filter 
	5th Order Butterworth with 4.32MHz bandwidth 

	ASCI
	PDSCH mapped on RBs not used for LP-WUS and guard band;
EPRE of LP-WUS vs EPRE of PDSCH = 1:1.

	Sampling Rate
	7.68 MHz 

	ADC bitwidth
	4 bit ADC

	Channel Model
	TDL-C 300


Detailed MIL calculation for LP-WUS for above configurations, are provided in the following attachment which is calculated according to the template.


[bookmark: _1738164662][bookmark: _1745425217]Appendix D – Evaluation assumptions on network energy consumption
· Assumption on network load

	Zero load
	Low load
	Light load
	Medium load

	NaN
	DL FTP3 traffic with 0.5Mbytes packet size and 200ms mean packet interval

	10 UEs per cell
	2 UEs per cell
	6 UEs per cell
	10 UEs per cell



· Assumption on BS power model
· Reference configuration
	
	Set 1 FR1

	Duplex
	TDD

	System BW
	100 MHz

	SCS
	30 kHz

	Number of TRP
	1

	Total number of DL TX RUs
	64

	Total DL power level
	55dBm

	Total number of UL Rx RUs
	64


· BS power consumption model
	Power state
	
	Relative Power P for Category 1
	Relative Power P for Category 2

	
	
	Set 1 FR1
	Set 1 FR1

	Deep sleep
	P1
	1
	1

	Light sleep
	P2
	25
	2.1

	Micro sleep
	P3
	55
	5.5

	Active DL
	P4
	280
	32

	Active UL
	P5
	110
	6.5



· Assumption on simulation parameters
	
	Parameters

	
	Set 1

	Basic parameters
	Channel model
	 3D-Uma as in TR 38.901 (low-loss O2I penetration model)

	
	Percentage of high loss and low loss building type
	100% low loss

	
	Device deployment
	80% indoor, 20% outdoor

	
	Inter-site distance
	500m

	
	Network Topology
	7*3 Sector

	
	Carrier Frequency
	4.0GHz

	
	Multiple access
	OFDMA

	
	Duplexing
	TDD

	
	Numerology
	30kHz,
14 OFDM symbol slot

	
	Guard band ratio on simulation bandwidth
	TDD: 2.08% (272 RB for 30kHz SCS and 100 MHz bandwidth)

	
	Simulation bandwidth
	100 MHz

	
	Frame structure
	DDDSU (S slot is assumed as 10D:2G:2U)

	
	UT attachment
	Based on RSRP

	
	Wrapping around method
	Geographical distance based wrapping

	BS parameters
	BS antenna height
	25 m

	
	BS noise figure
	5 dB

	
	BS Tx power
	55 dBm

	
	BS antenna element gain
	8 dBi

	
	Antenna configuration at TRxP
	For 64T:
(M, N, P, Mg, Ng, MP, NP,) = (8, 8, 2, 1, 1, 4, 8).
based on 38.802

	UE parameters
	UE power class
	23dBm

	
	UE noise figure
	9 dB

	
	UE antenna element gain
	0 dBi

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

	
	Antenna configuration at UE
	For 4R: (M,N,P,Mg,Ng; Mp,Np)= (1,2,2,1,1; 1,2)
(dH, dV)=(0.5, N/A)λ

	Transmission parameters
	Modulation
	Up to 256 QAM

	
	Transmission scheme
	SU-MIMO

	
	SU dimension
	For 4Rx: Up to 4 layers

	
	DL CSI measurement
	Precoded CSI-RS based

	
	DL codebook
	non-PMI transmission

	
	Interference measurement
	SU-CQI; CSI-IM for inter-cell interference measurement

	
	Scheduling
	PF

	
	Receiver
	MMSE-IRC

	
	Channel estimation
	Non-ideal

	
	HARQ scheme
	Ideal

	
	Max HARQ retransmission
	3

	
	Target BLER
	10% of first transmission

	
	Power control parameters
	Open loop, P0=-80dBm, alpha=0.8

	Common RS
	SSB period
	20ms

	
	SS blocks per SSB burst
	Up to 8 

	
	SSB time resource
	4 symbols for each SSB

	
	SSB frequency resource
	20 RBs



Power saving gain vs I-DRX, continuous monitoring






汇总	
-	0.01	0.1	1	10	20	eDRX	LP-WUR	0.91030100000000003	0.981904	0.94080799999999998	0.52986299999999997	-3.579726	-8.1459360000000007	Series 1: different LP-WUR ON power




Latency [ms], continuous monitoring


I-DRX	eDRX	LP-WUR with dymanic PO	LP-WUR with legacy PO	646	26638	500	1162	


Power saving gain vs I-DRX








汇总	
ON power	<	=1, OFF power=0.001	ON power=10, OFF power=0.001	ON power=10, OFF power=0.02,0.1	ON power=20, OFF power=0.001, 0.02, 0.1	LP-WUR	0.98418399999999995	0.92030599999999996	0.89355699999999993	0.82784250000000004	


Power saving gain vs I-DRX





汇总	
0.01	0.1	1	10	20	0.01	0.1	1	10	20	MR ultra-deep sleep	MR deep sleep	LP-WUR	0.98597199999999996	0.98552499999999998	0.98105500000000001	0.90247333333333335	0.82784250000000004	0.54164400000000001	0.54123299999999996	0.53675799999999996	0.43109599999999998	0.36538799999999999	Series 1: different LP-WUR ON power




Power saving gain vs I-DRX





汇总	
0.01	0.1	0.01	0.1	0.01	0.1	0.01	0.1	0.01	0.1	0.01	0.1	0.01	0.1	0.01	0.1	200	1280	200	1280	200	1280	200	1280	0.1	1	10	20	LP-WUR	0.985406	0.98134200000000005	0.98552499999999998	0.981464	0.97989999999999999	0.93889	0.98105500000000001	0.94007799999999997	0.80387800000000009	0.369863	0.90247333333333335	0.46936099999999997	0.63085600000000008	-0.204566	0.82784250000000004	-6.5297000000000003E-3	Series 1: Duty-cycle ratio of LP-WUR/WUS
Series 2: Duty cycle peiriodicity of LP-WUR/WUS [ms]
Series 3: LP-WUR ON state power




Power saving gain vs I-DRX of eMBB






汇总	
N = 16	N = 32	full offloading to LR	N = 16	N = 32	full offloading to LR	N = 16	N = 32	full offloading to LR	N = 16	N = 32	full offloading to LR	N = 16	N = 32	full offloading to LR	0.01	0.1	1	10	20	LP-WUR	0.57354799999999995	0.77968000000000004	0.98597199999999996	0.57187200000000005	0.77862100000000001	0.98552499999999998	0.55510499999999996	0.76800000000000002	0.98105500000000001	0.35423166666666667	0.62824033333333329	0.90247333333333335	0.14331050000000001	0.48543399999999998	0.82784250000000004	Series 1: MR RRM relaxed N times of I-DRX cycle
Series 2 LP-WUR ON state power




Power saving gain vs I-DRX of RedCap with 1Rx







汇总	
N = 16	N = 32	full offloading to LR	N = 16	N = 32	full offloading to LR	N = 16	N = 32	full offloading to LR	N = 16	N = 32	full offloading to LR	N = 16	N = 32	full offloading to LR	0.01	0.1	1	10	20	LP-WUR	0.50338700000000003	0.74343300000000001	0.98366399999999998	0.50143599999999999	0.74219900000000005	0.98314299999999999	0.48191000000000001	0.72983100000000001	0.97793799999999997	0.217643	0.53615900000000005	0.8810595	-1.7972999999999999E-2	0.38003799999999999	0.77840100000000001	Series 1: MR RRM relaxed N times of I-DRX cycle
Series 2: LP-WUR ON power




Power saving gain vs I-DRX








汇总	
0.01	0.1	1	10	20	0.01	0.1	1	10	20	0.01	0.1	1	10	20	0.01	0.1	1	10	20	eMBB	RedCap	eMBB	RedCap	continuous	duty cycle	LP-WUR	0.981904	0.94080799999999998	0.52986299999999997	-3.579726	-8.1459360000000007	0.97892599999999996	0.93106999999999995	0.452515	-4.3331920000000004	-9.6506430000000005	0.98597199999999996	0.98552499999999998	0.98105500000000001	0.90247333333333335	0.82784250000000004	0.98366399999999998	0.98314299999999999	0.97793799999999997	0.8810595	0.77840100000000001	Series 1: LP-WUR ON state power
Series 2: UE type
Series 3: LP-WUR monitoring option




Power saving gain ( compared to alwayson, DL only, low load)
















汇总	
vivo	vivo	vivo	vivo	vivo	vivo	micro sleep	light sleep	-	micro sleep	light sleep	-	LP-WUS	R17 PDCCH+R18 enh.C-DRX	LP-WUS	R17 PDCCH+R18 enh.C-DRX	jitter range: [-4, +4]ms	jitter range: [-8, +8]ms	0.29709999999999998	0.34100000000000003	0.2336	0.27839999999999998	0.36599999999999999	0.1464	


Capacity (DL only, low load) 













汇总	
-	micro sleep	light sleep	-	-	micro sleep	light sleep	-	alwayson	LP-WUS	R17 PDCCH+R18 enh.C-DRX	alwayson	LP-WUS	R17 PDCCH+R18 enh.C-DRX	jitter range: [-4, +4]ms	jitter range: [-8, +8]ms	1	1	0.99439999999999995	1	1	1	0.99439999999999995	1	


Power saving gain ( compared to alwayson, DL only, high load)

















汇总	
vivo	vivo	vivo	vivo	vivo	vivo	micro sleep	light sleep	-	micro sleep	light sleep	-	LP-WUS	R17 PDCCH+R18 enh.C-DRX	LP-WUS	R17 PDCCH+R18 enh.C-DRX	jitter range: [-4, +4]ms	jitter range: [-8, +8]ms	0.251	0.29220000000000002	0.1928	0.24110000000000001	0.32340000000000002	0.10979999999999999	


Capacity (DL only, high load)














汇总	
-	micro sleep	light sleep	-	-	micro sleep	light sleep	-	alwayson	LP-WUS	R17 PDCCH+R18 enh.C-DRX	alwayson	LP-WUS	R17 PDCCH+R18 enh.C-DRX	jitter range: [-4, +4]ms	jitter range: [-8, +8]ms	0.97799999999999998	0.97799999999999998	0.81899999999999995	0.97799999999999998	0.97799999999999998	0.95799999999999996	0.82499999999999996	0.96899999999999997	


Power saving gain ( compared to alwayson, DL+ UL traffic, low load)
















汇总	
vivo	vivo	vivo	vivo	vivo	vivo	micro sleep	light sleep	-	micro sleep	light sleep	-	LP-WUS	R17 PDCCH+R18 enh.C-DRX	LP-WUS	R17 PDCCH+R18 enh.C-DRX	jitter range: [-4, +4]ms	jitter range: [-8, +8]ms	0.223	0.29499999999999998	0.13800000000000001	0.22	0.28999999999999998	0.112	


Capacity (DL +UL traffic, low load) 













汇总	
-	micro sleep	light sleep	-	-	micro sleep	light sleep	-	alwayson	LP-WUS	R17 PDCCH+R18 enh.C-DRX	alwayson	LP-WUS	R17 PDCCH+R18 enh.C-DRX	jitter range: [-4, +4]ms	jitter range: [-8, +8]ms	1	1	0.99	1	1	0.99	0.93	0.99	


Power saving gain ( compared to alwayson, DL+ UL traffic, high load)

















汇总	
vivo	vivo	vivo	vivo	vivo	vivo	micro sleep	light sleep	-	micro sleep	light sleep	-	LP-WUS	R17 PDCCH+R18 enh.C-DRX	LP-WUS	R17 PDCCH+R18 enh.C-DRX	jitter range: [-4, +4]ms	jitter range: [-8, +8]ms	0.2	0.27	0.125	0.19700000000000001	0.260016858032173	0.10199999999999999	


Capacity (DL +UL traffic, high load)














汇总	
-	micro sleep	light sleep	-	-	micro sleep	light sleep	-	alwayson	LP-WUS	R17 PDCCH+R18 enh.C-DRX	alwayson	LP-WUS	R17 PDCCH+R18 enh.C-DRX	jitter range: [-4, +4]ms	jitter range: [-8, +8]ms	0.97399999999999998	0.97399999999999998	0.81200000000000006	0.97399999999999998	0.97399999999999998	0.95399999999999996	0.82199999999999995	0.96499999999999997	


Power consumption and UPT
1 UE per cell







UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT:[值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]






UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT:[值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]






UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT:[值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

LR ON power= 0.1	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	53.205509999999997	29.843520000000002	13.23676	LR ON power= 1	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	54.205509999999997	30.843520000000002	14.23676	LR ON power= 10	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	94.762360000000001	41.673839999999998	32.587820000000001	40.269689999999997	29.130939999999999	19.568210000000001	37.790439999999997	36.491030000000002	21.265319999999999	15.38861	63.205509999999997	39.843519999999998	23.23676	LR ON power= 20	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	73.205510000000004	49.843519999999998	33.236760000000004	UPT.	UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT:[值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]

alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	537.58929999999998	247.6232	235.72300000000001	242.566	195.49539999999999	71.072230000000005	236.1876	230.36199999999999	188.1378	152.477	537.58929999999998	400.13220000000001	234.19919999999999	




Power consumption and UPT
10 UE per cell







UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT:[值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]






UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT:[值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]






UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT:[值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]






UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT:[值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

LR ON power= 0.1	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	58.567819999999998	35.710389999999997	19.437049999999999	LR ON power= 1	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	59.567819999999998	36.710389999999997	20.437049999999999	LR ON power= 10	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	98.83126	47.467579999999998	38.047989999999999	45.857439999999997	34.392809999999997	36.765619999999998	43.466990000000003	41.997529999999998	26.68535	20.900279999999999	68.567819999999998	45.710389999999997	29.437049999999999	LR ON power= 20	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	78.567819999999998	55.710389999999997	39.437049999999999	UPT.	UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT:[值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]

alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	342.77850000000001	172.47720000000001	182.07429999999999	170.75030000000001	158.44130000000001	55.904829999999997	165.56970000000001	158.35990000000001	153.94030000000001	126.2834	342.77850000000001	278.32929999999999	183.25	




Power consumption and UPT
1 UE per cell







UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT:[值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]






UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT:[值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]





UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]






UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]






UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

LR ON power = 0.1	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	52.998130000000003	29.485510000000001	12.845599999999999	LR ON power= 1	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	53.998130000000003	30.485510000000001	13.845599999999999	LR ON power= 10	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	94.394930000000002	41.894399999999997	32.163919999999997	40.704439999999998	28.606770000000001	16.847809999999999	38.382660000000001	37.454009999999997	21.242999999999999	17.683140000000002	62.998130000000003	39.485510000000005	22.845599999999997	LR ON power= 20	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	72.998130000000003	49.485510000000005	32.845599999999997	UPT.	UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]

alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	551.36109999999996	258.49169999999998	246.47200000000001	245.82579999999999	196.7217	75.244399999999999	238.85499999999999	230.57939999999999	192.20099999999999	158.08439999999999	551.36109999999996	406.68389999999999	236.81450000000001	




Power consumption and UPT
10 UE per cell
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UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]
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UPT: [值]

UPT: [值]
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UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]
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UPT: [值]
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UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

UPT: [值]

LR ON power = 0.1	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	58.187040000000003	34.587989999999998	18.13475	LR ON power= 1	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	59.187040000000003	35.587989999999998	19.13475	LR ON power= 10	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	98.236949999999993	46.650530000000003	37.101349999999996	45.700510000000001	34.226239999999997	32.257129999999997	43.160539999999997	42.130870000000002	26.25084	22.481000000000002	68.187039999999996	44.587989999999998	28.13475	LR ON power= 20	
alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	78.187039999999996	54.587989999999998	38.134749999999997	UPT.	UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]
UPT: [值]

alwaysOn	DRX(160-100-8)	DRX(40-10-4)	legacy DCP(160-100-8)	legacy DCP(40-10-4)	R17 PDCCH skipping+DRX(160-100-8)+DCP	WUS replace DCP (offset = 3ms,160-100-8)	WUS replace DCP (offset = 10ms,160-100-8)	WUS replace DCP (offset = 3ms,40-10-4)	WUS replace DCP (offset = 10ms,40-10-4)	WUS trigger PDCCH monitoring(MR micro sleep)	WUS trigger PDCCH monitoring(MR light sleep)	WUS trigger PDCCH monitoring(MR deep sleep)	361.40469999999999	186.43360000000001	194.3391	178.45509999999999	164.3304	60.491239999999998	173.00790000000001	165.5642	158.6061	131.375	361.40469999999999	299.9787	193.81739999999999	




MIL performance of WUS(Urban 2.6GHz,non-RedCap UEs) 

PUSCH eMBB	
138.28	PUSCH Msg3	
141.85	PDCCH AL8-2Rx (for non-RedCap UE)	
152.33000000000001	PDCCH AL16-2Rx (for non-RedCap UE)	
154.94	LP-WUS OOK-1Rx Option2:1bit-1symbols	
144.8614011874887	LP-WUS OOK-1RX Option3:8bit-4symbols	
144.37140118748869	LP-WUS OOK-1Rx Option3:12bit-5symbols	
144.05140118748869	


MIL performance of WUS(Urban 2.6GHz,non-RedCap UEs) 

PUSCH eMBB	
138.28	PUSCH Msg3	
141.85	Unicast PDCCH AL1-4Rx (for non-RedCap UE)	
155.13	Unicast PDCCH AL2-4Rx (for non-RedCap UE)	
158.33000000000001	Unicast LP-WUS OOK-1Rx Option2:1bit-8symbols	
157.99140118748869	Unicast LP-WUS OOK-1Rx Option3:8bit-32symbols	
158.2314011874887	Unicast LP-WUS OOK-1Rx Option3:12bit-40symbols	
158.07140118748868	


MIL performance of WUS(Urban 2.6GHz,non-RedCap UEs) 

PUSCH eMBB	
138.28	PUSCH Msg3	
141.85	PDCCH AL8-2Rx (for non-RedCap UE)	
152.33000000000001	PDCCH AL16-2Rx (for non-RedCap UE)	
154.94	LP-WUS OOK-1Rx option2:1bit-1symbols	
144.8614011874887	LP-WUS OOK-1Rx option2:1bit-28symbols	
152.21140118748869	LP-WUS OOK-1Rx option1:12bit-7symbols	
144.09140118748871	LP-WUS OOK-1Rx option1:12bit-224symbols	
152.58140118748869	LP-WUS OOK-1Rx option1: 8bit-5symbols	
143.7614011874887	LP-WUS OOK-1Rx option1:8bit-160symbols	

153.03140118748871	


MIL performance of WUS(Urban 2.6GHz,non-RedCap UEs) 

PUSCH eMBB	
138.28	PUSCH Msg3	
141.85	PDCCH AL8-2Rx (for non-RedCap UE)	
152.33000000000001	PDCCH AL16-2Rx (for non-RedCap UE)	
154.94	LP-WUS OOK-1Rx option3: 12bit-5symbols	
144.05140118748869	LP-WUS OOK-1Rx option3:12bit-80symbols	
151.80140118748869	LP-WUS OOK-1RX option3:8bit-4symbols	
144.37140118748869	LP-WUS OOK-1Rx option3:8bit-64symbols	
151.9514011874887	LP-WUS OFDM-1RX option3:12bit-10symbols-NF9.5dB	
148.69080391462091	LP-WUS OFDM-1RX option3:12bit-30symbols-NF9.5dB	
152.6708039146209	LP-WUS OFDM-1RX option3:8bit-8symbols-NF9.5dB	
149.03080391462089	LP-WUS OFDM-1RX option3:8bit-24symbols-NF9.5dB	
153.03080391462089	


MIL performance of WUS(Rural 700MHz,non-RedCap UEs) 

PUSCH 	
143.97	PUSCH Msg3	
143.6	PDCCH AL8-2Rx (for non-RedCap UE)	
152.32	PDCCH AL16-2Rx (for non-RedCap UE)	
154.99	LP-WUS OOK-1Rx  option2:1bit-1symbols	
145.86958872701246	LP-WUS OOK-1Rx option2:1bit-28symbols	
153.36958872701246	LP-WUS OOK-1Rx option1:12bit-7symbols	
145.20958872701243	LP-WUS OOK-1Rx option1:12bit-112symbols	
152.64958872701243	LP-WUS OOK-1Rx option1: 8bit-5symbols	
145.02958872701242	LP-WUS OOK-1Rx option1:8bit-80symbols	
152.76958872701243	



MIL performance of WUS(Rural 700MHz,non-RedCap UEs) 

PUSCH 	
143.97	PUSCH Msg3	
143.6	PDCCH AL8-2Rx (for non-RedCap UE)	
152.32	PDCCH AL16-2Rx (for non-RedCap UE)	
154.99	LP-WUS OOK-1Rx option3:12bit-5symbols	
144.66958872701244	LP-WUS OOK-1Rx option3:12bit-80symbols	
152.40958872701245	LP-WUS OOK-1RX option3:8bit-4symbols	
144.93958872701245	LP-WUS OOK-1Rx option3:8bit-64symbols	
152.56958872701244	LP-WUS OFDM-1RX option3:12bit-10symbols-NF9.5dB	
149.39899145414466	LP-WUS OFDM-1RX option3:12bit-20symbols-NF9.5dB	
152.02899145414466	LP-WUS OFDM-1RX option3:8bit-8symbols-NF9.5dB	
149.58899145414466	LP-WUS OFDM-1RX option3:8bit-16symbols-NF9.5dB	
152.19899145414465	



MIL performance of WUS(Urban 2.6GHz, RedCap UEs ) 

PUSCH eMBB	
134.96	PUSCH Msg3	
138.85	PDCCH AL8-1Rx (for Redcap UE)	
146.02000000000001	PDCCH AL16-1Rx (for Redcap UE)	
148.72	LP-WUS OOK-1Rx  option2:1bit-1symbols	
141.8614011874887	LP-WUS OOK-1Rx  option2:1bit-7symbols	
146.5414011874887	LP-WUS OOK-1Rx  option1:12bit-7symbols	
141.09140118748871	LP-WUS OOK-1Rx  option1:12bit-56symbols	
147.05140118748869	LP-WUS OOK-1Rx  option1:8bit-5symbols	
140.7614011874887	LP-WUS OOK-1Rx  option1:8bit-40symbols	
147.1014011874887	


MIL performance of WUS(Urban 2.6GHz, RedCap UEs ) 

PUSCH eMBB	
134.96	PUSCH Msg3	
138.85	PDCCH AL8-1Rx (for Redcap UE)	
146.02000000000001	PDCCH AL16-1Rx (for Redcap UE)	
148.72	LP-WUS OOK-1Rx option3:12bit-5symbols	
141.05140118748869	LP-WUS OOK-1Rx option3:12bit-40symbols	
147.07140118748868	LP-WUS OOK-1Rx option3:8bit-4symbols	
141.37140118748869	LP-WUS OOK-1Rx option3:8bit-32symbols	
147.2314011874887	LP-WUS OFDM-1RX option3:12bit-10symbols-NF9.5dB	
145.69080391462091	LP-WUS OFDM-1RX option3:12bit-20symbols-NF9.5dB	
148.2408039146209	LP-WUS OFDM-1RX option3: 8bit-8symbols-NF9.5dB	
146.03080391462089	LP-WUS OFDM-1RX option3: 8bit-16symbols-NF9.5dB	
148.6408039146209	


MIL performance of WUS(Rural 700MHz, RedCap UEs ) 

PUSCH 	
140.97	PUSCH Msg3	
140.6	PDCCH AL8-1Rx (for Redcap UE)	
146.61000000000001	PDCCH AL16-1Rx (for Redcap UE)	
149.31	LP-WUS OOK-1Rx  option2:1bit-1symbols	
142.86958872701246	LP-WUS OOK-1Rx  option2:1bit-4symbols	
146.45958872701243	LP-WUS OOK-1Rx  option1:12bit-7symbols	
142.20958872701243	LP-WUS OOK-1Rx option1:12bit-28symbols	
146.28958872701244	LP-WUS OOK-1Rx  option1:8bit-5symbols	
142.02958872701242	LP-WUS OOK-1Rx option1:8bit-20symbols	
146.51958872701243	


MIL performance of WUS(Rural 700MHz, RedCap UEs ) 

PUSCH 	
140.97	PUSCH Msg3	
140.6	PDCCH AL8-1Rx (for Redcap UE)	
146.61000000000001	PDCCH AL16-1Rx (for Redcap UE)	
149.31	LP-WUS OOK-1Rx option3:12bit-5symbols	
141.66958872701244	LP-WUS OOK-1Rx option3:12bit-20symbols	
146.06958872701244	LP-WUS OOK-1Rx option3:8bit-4symbols	
141.93958872701245	LP-WUS OOK-1Rx option3:8bit-16symbols	
146.25958872701244	LP-WUS OFDM-1RX option3:12bit-10symbols-NF9.5dB	
146.39899145414466	LP-WUS OFDM-1RX option3:12bit-20symbols-NF9.5dB	
149.02899145414466	LP-WUS OFDM-1RX option3:8bit-8symbols-NF9.5dB	
146.58899145414466	LP-WUS OFDM-1RX option3:8bit-16symbols-NF9.5dB	
149.19899145414465	
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LP-WUS-Link-Budget of R1-2306769.xlsx
Common Assumptions

		Simulation assumptions for LP-WUS						Agreement: For coverage evaluation, the following is used,

		Attributes		Assumptions				Number of RX chains at the UE’s MR antenna elements for UE		Case 1: 1 Rx for Redcap

		Carrier Frequency		2.6GHz/4GHz/700MHz						Case 2: 2 Rx

		Waveform		OOK , FSK , OFDM						Case 3: 4 Rx

				Company to report which option for OOK /FSK /OFDM is used						Company to report which case is being used. Further decision on antenna assumption for coverage is FFS.

		Channel structure		- Option 1: Sync signal /sequence+ payload + CRC,				Number of RX chains antenna elements for LP-WUR		1 Rx

				- Option 2: Sequence only,						Note: agreed in RAN1#110bis

				- Option 3: Payload+CRC,				Scenario and frequency		Urban: 4GHz (TDD), 2.6GHz (TDD) 

				- Other options are not precluded						Rural: 4GHz (TDD), 2.6GHz (TDD), 2GHz (FDD), 700MHz (FDD)

				- Company to report the sequence length, payload size, CRC length (may or may not be presence).						Rural with long distance: 700MHz (FDD), 4GHz (TDD)

		SCS of OFDM generator for NR signal		30kHz/15KHz				Reference data rates for MR eMBB		Urban: PDSCH 10Mbps, PUSCH 1Mbps

		Configuration for LP-WUS signal		For OOK/FSK waveform, # of segments in one OFDM symbol (M)						Rural: PDSCH 1Mbps, PUSCH 100kbps

				o Option 1a: M=1 and SCSs = 15kHz (same as NR signal)						Rural with long distance: DL 1Mbps, UL 100kbps, 30kbps (optional)

				o Option 1b: M=1 and SCSs = 30kHz (same as NR signal)				Reference PDCCH configuration		SCS		30kHz for TDD, 15kHz for FDD.

				o Option 2a: M =2/4/8 for SCS = 15KHz (same as NR signal)						Aggregation level		8, 16

				o Option 2b: M =2/4/8 for SCS = 30 kHz (same as NR signal)

				o Option 3: M=1 and SCSs = 60kHz/120kHz/240kHz								Company to report which case is being used. Further decision on aggregation level for coverage is FFS.

				o Note: M is referred to the definition of “M” in the agreements for OOK-1/2/3/4 and FSK-1/2						Payload		40 bits

				For OFDM: FFS, e.g., ZC sequence						CORESET size		2 symbols, 48 PRBs

				Other options are up to companies to report						Tx Diversity		Reported by companies

		WUS duration		Number of OFDM symbols: e.g., 1,2,4, 8, 16,24 symbols 						BLER		1% BLER,

		MDR/FAR assumption		· The miss-detection rate (MDR) of LP-WUS [1%] 1%,

				· The false-alarm rate (FAR) of LP-WUS				Pathloss model (select from LoS or NLoS)		Urban: NloS

				o [0.1%, 1%, 10%]						Rural: NloS and LoS

				o Other values are not precluded for studying, reported by companies				Bandwidth		100MHz for 4GHz and 2.6GHz.

				o Further discuss on the following alternatives for FAR target is determined						20MHz for 2GHz (FDD)

				§ Alt 1: FAR target is determined per single WUS attempt/trial,						20MHz (optional for 10MHz) for 700MHz. (FDD)

				§ FFS: Alt 2: FAR target is determined across a reference time duration of one or multiple WUS attempts/trials				Channel model for link-level simulation		TDL-C for NLOS, TDL-D for LOS.

				· Length of reference time duration: [0.32s, 1.28s,10.24s, 20.48s, 2621.44s,10485.76s], other values not precluded				Delay spread		Urban: 300ns, optional: 1000ns and companies to provide descriptions for such scenarios

				· FFS: possible values for reference time durations						Rural: 300ns

				§ Companies to report details of receiver behaviour, e.g., receiver behaviour, how to compute MDR, detection threshold						Rural with long distance: 30ns

				o Companies to report the selected reference time duration values and the associated number of WUS attempts/trials				UE velocity		Urban: 3km/h 

				· Note: if LP-WUS for wake-up indication consists of two parts or even multiple parts, the proposed MDR/FAR should take into account the reception performance of the two or more parts jointly						Rural: 3km/h, FFS: 120km/h (optional 30km/h) for outdoor

				· The above values applied in both RRC CONNECTED and IDLE/INACTIVE mode.				Number of antenna elements for BS		- Urban: 192 antenna elements for 4GHz and 2.6GHz, 

				· FFS FAR requirement based on the study outcome of the impact of FAR on power consumption / power saving gain / system overhead						(M,N,P,Mg,Ng) = (12,8,2,1,1)

				· FFS: Note: FAR should be evaluated both in the absence of gNB transmissions and in the presence of transmissions from gNB. Proponent to provide the details.						(optional) 128 antenna elements for 4GHz, 

				· The FAR definition does NOT include the impact of the falsely alarmed for wake-up due to the detection of a LP-WUS which is intended to wake-up/alarm the LP-WUR of another UE within the same UE group						(M,N,P,Mg,Ng) = (8,8,2,1,1)

										- Rural: 64 antenna elements for 4GHz and 2.6GHz

		Code scheme		For data part, code rate {1/2, 1/4, ….} is reported by companies, company to report coding scheme, e.g., manchester code or any other schemes						(M,N,P,Mg,Ng) = (8,4,2,1,1)

				Companies to report, if any, the coding scheme (e.g., manchester code or any other schemes) and the code rate (e.g., 1/2, 1/4, ….)						32 antenna elements for 2GHz

		gNB Channel BW 		20MHz, FFS other values						(M,N,P,Mg,Ng) = (8,2,2,1,1)

		LP-WUS BW		Option 1:						- Rural: 16 antenna elements for 700MHz

				- 5MHz including subcarriers for guard band						(M,N,P,Mg,Ng) = (4,2,2,1,1)

				- 4.32MHz (i.e.,12 RBs) for LP-WUS transmission for 30kHz SCS				Number of TxRUs for BS		gNB architectures to study:

				Option 2:						- 2 or 4 TXRUs for 2GHz, 700 MHz 

				- {2.16, 4.32} MHz including subcarriers for guard band 						- 64TxRUs for 2.6 and 4 GHz. 

				- 1.44MHz, 2.88MHz (i.e.{4,8} RBs) for LP-WUS transmission for 30kHz SCS						- Optional: 32 TXRUs at 2 GHz

				FFS: other options are up to companies to report						gNB modeling in LLS for TDL:

				GB is symmetrically placed on each side of LP-WUS						- Option 1: 2 or 4 gNB RF chains in LLS. 

		Guard band		E.g., 6 subcarriers, {1, 2, …} RBs on each side of LP-WUS. 						- Option 2 (Optional): Number of gNB RF chains = number of TXRUs in LLS. 

		Filter 		X-th Order filterButterworth (e.g. Butterworth, Chebyshev and so on) with Y MHz bandwidth,						- Companies can report if and how correlation is modelled.

				- X = {3, 5}

				- Companies to report Y = 4.32MHz (12RB, 30KHz) or ({4,8} RB, 30kHz)

				Companies to report any other assumptions if needed, cutoff frequency?

		Adjacent subcarrier interference		- PDSCH mapped on resources other than that for WUS and guard band; 

				EPRE of LP-WUS / EPRE of PDSCH =ρ, where ρ=0 dB as baseline, ρ= {3, 6} dB as optional

		Sampling Rate		- Companies to report. For evaluation, same sampling rate is assumed for different waveforms/options.

		ADC bit width		1-bit, 4-bit, 8-bit, ideal and other options are not precluded

		Channel Model		TDL-C 300ns

				FFS: other channels

				See link coverage assumption table (will copy and paste here)

		Noise Figure for WUR		Among [9, 12, 15, 18, 21, 24] dB.

				Company to report

				- RF Envelop detector:

				- IF Envelope detector:

				- BB envelope detector:

				- FSK:

				- OFDM: 

		Impairment modelling		- FFS: Frequency and time error model 

				- Phase noise up to company report, e.g. the modelling used for 802.11ba

				- Other cell interference is up to company to report

		Sub-topic 2: Proposal for sub-topic 1-v6 (revision are marked yellow and green)

		Working assumption:

		• For evaluation of LP-WUR frequency and time errors, the following is used,

		Parameter		Value

		LO XO Oscillator max frequency error [ppm], LO XO Oscillator frequency drift [ppm/s]		option 1: (200, 0.1)

				option 2: (50, 0.1)

				option 3: (10, 0.05)

				option 4: (5, 0.05)

				Other values are not precluded for studying, reported by companies

		RTC max frequency error [ppm]		20

		• Company to report how to use the clocks for LR on/off states 

		- The above clock assumptions for LR assumes the MR is in ‘ultra-deep sleep’ power state. 

		- For Option 3/4,  cannot be used 

		u FFS applicability when MR is in ultra-deep sleep power consumption state and associated power consumption for LR on state and LR off state, 

		l e.g., option 3/4 is not applicable

		n when MR is in ULPS’ultra-deep sleep state’ with [0.015] power units and LR is in off state or, 

		n when LR monitoring power less than 1 [TBD] power unit, 

		u Note: Assumptions important for achieving performance by option 1/2/3/4 clock for LR should be declared, including active on/off power, transition energy/ ramp-up time TLR, ramp-up for LR and etc.

		- If MR is in other state than ULPS’ultra-deep sleep state’(e.g., ‘deep sleep’), the clock running for MR can be used for LR.

		u assumptions important for achieving performance by using MR clock for LR should be declared 

		n Other clock accuracy options are not precluded. Companies to report options based on a feasibility analysis of clock power consumption and UE power consumption to use the clock accuracy option

		• Company to report the initial/residual frequency error assumption for the detection of LP-WUS/synchronization signal, 

		- The following are examples for consideration, other approaches are not precluded,

		u Model 1:

		• The relationship between a drifted frequency error(ΔF) is frequency drift ( F’) over a time (T1) is ΔF = ±F’ * T1+Fr

		• When ΔF frequency displacement [Fd] reaches max frequency error, it is assumed to be equaled to max frequency error

		• T1 is the time from the previous frequency synchronization. T1 may take different values depending on the chosen frequency synchronization approach.

		• Fr is residual frequency error after the previous frequency synchronization.

		• [Fr=0.]

		• FFS: [Fr>0 and explanation of its modeling and how it is obtained at each clock synchronization/calibration]

		• If residual frequency error after the previous synchronization is justified to be zero or marginal compared with Fe should be declared.

		• FFS: Frequency displacement (Fd), before detection of a current sync signal defined as the difference between ideal frequency and frequency due to 1) clock drifting (ΔF); and 2) residual frequency error from previous sync signal detection synchronization/calibration (Fr), is given as Fd (ppm)=ΔF (ppm) +Fr(ppm).

		u Model 2: random frequency drifting, FFS details

		• Company to report the timing drifting error assumption for the detection of LP-WUS/synchronization signal, 

		- The following are examples for consideration, other approaches are not precluded,

		u Model 1 [R1-2301438] [R1-2301558][R1-1714993]:

		• The relationship between the maximum frequency error(Fe) and corresponding timing drift( ΔT) over a time(T) is ΔT = ±Fe * T (saturated liner region)

		• The relationship between a frequency drift ( F’), and corresponding timing drift(ΔT) over a time(T) is ΔT = ±0.5 * F’ * T2 ΔT = Fr*T ±0.5 * F’ *T2 (transient region)

		• The transition between transient and saturated linear region (from synchronization or calibration point/time) occurs at time Ts= [Fe /( 0.5F’)] [Ts= Fe-Fr)/( F’)]















		• T is the time from the previous time synchronization. T may take different values depending on the chosen synchronization approach 

		• FFS: Time error (Te) before detection of a current sync signal is defined as the difference between ideal time of the current sync signal and the time error due to 1) clock time drift (ΔT); and 2) residual time error from previous sync signal detection synchronization/calibration (Tr); Te= ΔT+ Tr

		u Model 2: random time drifting, FFS details

		• FFS: Phase noise model





Ref NR Channel(Normal UE)

		Company Name

Administrator: Administrator:
Red lines is suggested to be provided at least.		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo

		Case Identifier

		Tdoc Number

		Scenarios 		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz

		Channel for evaluation		PDCCH 2RX for Paging-AL16		PDCCH 2Rx for Paging-AL8		PUSCH 		PUSCH Msg3(56bits) 		PDCCH 2Rx for Paging-AL16		PDCCH 2Rx for Paging-AL8		PUSCH 		PUSCH Msg3(56bits) 

		System configuration 

		Carrier frequency (GHz)		2.60		2.60		2.60		2.60		0.70		0.70		0.70		0.70

		BS antenna heights (m)		25.00		25.00		25.00		25.00		35.00		35.00		35.00		35.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability (%)		95%		95%		90%		90%		95%		95%		90%		90%

		Lognormal shadow fading std deviation (dB)		7.00		7.00		7.00		7.00		8.00		8.00		8.00		8.00

		Pathloss model(select from LoS or NLoS)		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 

		Transmitter

		(1) Number of transmit antenna elements.		192.00		192.00		1.00		1.00		16.00		16.00		1.00		1.00

		(2) Number of ([transmit TxRUs) or (modelled transmit chains)]
Note: this row is void (left empty) for uplink		64.00		64.00		-		-		2.00		2.00		-		-

		(2a) Number of transmit chains modelled in LLS		2.00		2.00		1.00		1.00		2.00		2.00		1.00		1.00

		(3) Total transmit power (dBm) 
Note: total transmit power for system bandwidth 		53.00		53.00		23.00		23.00		49.01		49.01		23.00		23.00

		(3a) System bandwidth for downlink, or occupied bandwidth for uplink (Hz)		100000000.00		100000000.00		10800000.00		720000.00		100000000.00		100000000.00		720000.00		360000.00

		(3b) Power Spectrum Density = (3) - 10 log( (3a) / 1000000 )  (dBm/MHz) 
Note: For FR1 downlink, (3b) should satisfy the following: 
  For 4GHz frequency, 24 and 33
  For 2.6 GHz frequency, 33
  For 700MH and 2GHz frequency, 36
Note: For FR2 downlink, the following should be satisfied:
   40 dBm for 100 MHz Urban scenario,
   23 dBm for 100 MHz Indoor scenario.
Note: no PSD constraint for uplink		33.00		33.00		-		-		36.00		36.00		-		-

		(3c) bandwidth used for the evaluated channel  (Hz)
Note: (3c) is identical to the number of PRBs assigned to the channel evaluated.
          for uplink, (3a) = (3c) 		17280000.00		17280000.00		10800000.00		720000.00		8640000.00		8640000.00		720000.00		360000.00

		(3bis) Total transmit power for occupied bandwidth    =  (3b) + 10 log ( (3c) / 1000000 ) (dBm)		45.38		45.38		23.00		23.00		45.37		45.37		23.00		23.00

		(4) total antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter = (4a) - (4b)  (dB)		10.12		10.12		0.00		0.00		14.38		14.38		0.00		0.00

		(4a) antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter
       =   (4c) + 10 log ( (1) / (2) ) (dB)  for downlink, and
       =   (4c) + 10 log ( (1) / (2a) ) (dB)   for uplink		12.77		12.77		0.00		0.00		17.03		17.03		0.00		0.00

		(4b) antenna gain correction factor at antenna gain component 3 & antenna gain component 4 of transmitter (dB)		2.65		2.65		0.00		0.00		2.65		2.65		0.00		0.00

		(4c) gain of antenna element (dBi) 		8.00		8.00		0.00		0.00		8.00		8.00		0.00		0.00

		(5) total antennna gain at antenna gain component 2  of transmitter = (5a) - (5b)  (dB)
Note: zero for uplink		7.05		7.05		0.00		0.00		0.00		0.00		0.00		0.00

		(5a) antenna gain at antenna gain component 2 of transmitter = 10 log( (2)/(2a)) (dB)
Note: zero for uplink		15.05		15.05		0.00		0.00		0.00		0.00		0.00		0.00

		(5b) antena gain correction factor at antenna gain component 2 of transmitter (dB)
Note: zero for uplink		8.00		8.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		1.00		1.00		3.00		3.00		1.00		1.00

		(9) EIRP = (3bis) + (4) + (5) – (8) dBm		59.55		59.55		22.00		22.00		56.75		56.75		22.00		22.00

		Receiver

		(10) Number of receive antenna elements		2.00		2.00		192.00		192.00		2.00		2.00		16.00		16.00

		(10a) Number of receive TxRUs
Note: this row is void (empty) for downlink		-		-		64.00		64.00		-		-		4.00		4.00

		(10b) Number of receive chains modelled in LLS		2.00		2.00		2.00		2.00		2.00		2.00		4.00		4.00

		(11)  total antenna gain at antenna gain component 3 & antenna gain component 4 of receiver = (11a) - (11b)  (dB) 		0.00		0.00		12.77		10.12		0.00		0.00		14.02		11.37

		(11a) antenna gain at antenna gain component 3 & antenna gain component 4 of receiver 
    =  (11c) + 10 log (  (10)/(10a) )     (dB) for uplink
    =  (11c) + 10 log (  (10)/(10b) )     (dB) for downlink		0.00		0.00		12.77		12.77		0.00		0.00		14.02		14.02

		(11b) antena gain correction factor at antenna gain component 3 & antenna gain component 4 of receiver (dB)		0.00		0.00		0.00		2.65		0.00		0.00		0.00		2.65

		(11c) gain of antenna element (dBi)		0.00		0.00		8.00		8.00		0.00		0.00		8.00		8.00

		(11bis) total antenna gain at antenna gain component 2  of receiver = (11bis-a) - (11bis-b) (dB)
Note: zero for downlink		0.00		0.00		15.05		7.05		0.00		0.00		0.00		0.00

		(11bis-a) antenna gain at antenna gain component 2 of receiver = 10 log( (10a)/(10b)) (dB)
Note: zero for donwlink		0.00		0.00		15.05		15.05		0.00		0.00		0.00		0.00

		(11bis-b) antena gain correction factor at antenna gain component 2 of receiver (dB)Note:  zero for downlink		0.00		0.00		0.00		8.00		0.00		0.00		0.00		0.00

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		3.00		3.00		1.00		1.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		5.00		5.00		7.00		7.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15) Receiver interference density (dBm/Hz) 		-169.30		-169.30		-165.70		-165.70		-169.30		-169.30		-165.70		-165.70

		(16) Total noise plus interference density        = 10 log (10^(( (13) + (14))/10) + 10^((15)/10))    (dBm/Hz)		-164.99		-164.99		-164.03		-164.03		-164.99		-164.99		-164.03		-164.03

		(18) Effective noise power = (16) + 10 log((3c))   (dBm)		-92.61		-92.61		-93.70		-105.46		-95.62		-95.62		-105.46		-108.47

		(19) Required SNR (dB)		-5.78		-3.17		0.24		-2.22		-5.62		-2.95		-7.49		-6.76

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21) H-ARQ gain (dB)
Note: Only applicable if HARQ is not considered in LLS		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(22) Receiver sensitivity = (18) + (19)  + (20) – (21)  (dBm)		-96.39		-93.78		-91.46		-105.68		-99.24		-96.57		-110.95		-113.23

		(22bis) MCL = (3bis)  - (22) + (5) + (11bis)   (dB)		148.82		146.21		129.51		135.73		144.61		141.94		133.95		136.23

		(23) Hardware link budget, a.k.a MIL  = (9) + (11) + (11bis) − (12) − (22)   (dB)
Note: MIL can also be derived by (22bis) + (4) – (8) + (11) − (12)		154.94		152.33		138.28		141.85		154.99		152.32		143.97		143.60

		Calculation of available pathloss

		(25) Shadow fading margin  (function of the cell area reliability and lognormal shadow fading std deviation ) (dB)		7.56		7.56		4.48		4.48		8.45		8.45		5.13		6.61

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		26.25		26.25		26.25		26.25		12.50		12.50		12.50		9.00

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29) Available path loss = (23) – (25) + (26) – (27) + (28)   (dB)		121.13		118.52		107.55		111.12		134.04		131.37		126.34		127.99

		Range/coverage efficiency calculation

		(30) Maximum range (based on (29) and according to the system configuration section of the link budget) (m)		346.91		297.47		155.88		192.37		2855.51		2435.41		1804.65		1991.17
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		Case Identifier		LP-WUS OOK-1Rx option1:12bit-7symbols-8RB		LP-WUS OOK-1Rx option1:12bit-7symbols		LP-WUS OOK-1Rx option1:12bit-112symbols		LP-WUS OOK-1Rx option1:12bit-224symbols		LP-WUS OOK-1Rx option1:12bit-7symbols-6RB		LP-WUS OOK-1Rx option1:12bit-7symbols		LP-WUS OOK-1Rx option1:12bit-112symbols		LP-WUS OOK-1Rx option1:12bit-224symbols		LP-WUS OOK-1Rx option1: 8bit-5symbols-8RB		LP-WUS OOK-1Rx option1: 8bit-5symbols		LP-WUS OOK-1Rx option1:8bit-80symbols		LP-WUS OOK-1Rx option1:8bit-160symbols		LP-WUS OOK-1Rx option1: 8bit-5symbols-6RB		LP-WUS OOK-1Rx option1: 8bit-5symbols		LP-WUS OOK-1Rx option1:8bit-80symbols		LP-WUS OOK-1Rx option1:8bit-160symbols		LP-WUS OOK-1Rx option2:1bit-1symbols		LP-WUS OOK-1Rx  option2:1bit-2symbols		LP-WUS OOK-1Rx  option2:1bit-4symbols		LP-WUS OOK-1Rx  option2:1bit-32symbols		LP-WUS OOK-1Rx option2:1bit-28symbols		LP-WUS OOK-1Rx  option2:1bit-1symbols		LP-WUS OOK-1Rx  option2:1bit-2symbols		LP-WUS OOK-1Rx  option2:1bit-4symbols		LP-WUS OOK-1Rx  option2:1bit-32symbols		LP-WUS OOK-1Rx option2:1bit-28symbols		LP-WUS  OOK-1Rx option3:12bit-5symbols-6RB		LP-WUS OOK-1Rx option3: 12bit-5symbols		LP-WUS OOK-1Rx option3:12bit-80symbols		LP-WUS OOK-1Rx option3:12bit-160symbols		LP-WUS OOK-1Rx option3:12bit-5symbols-6RB		LP-WUS OOK-1Rx option3:12bit-5symbols		LP-WUS OOK-1Rx option3:12bit-80symbols		LP-WUS OOK-1Rx option3:12bit-160symbols		LP-WUS OOK-1RX option3:8bit-4symbols-6RB		LP-WUS OOK-1RX option3:8bit-4symbols		LP-WUS OOK-1Rx option3:8bit-64symbols		LP-WUS OOK-1Rx option3:8bit-128symbols		LP-WUS OOK-1RX option3:8bit-4symbols-6RB		LP-WUS OOK-1RX option3:8bit-4symbols		LP-WUS OOK-1Rx option3:8bit-64symbols		LP-WUS OOK-1Rx option3:8bit-128symbols		LP-WUS OFDM-1RX option3:8bit-8symbols		LP-WUS OFDM-1RX option3:8bit-40symbols		LP-WUS OFDM-1RX option3:8bit-8symbols-NF9.5dB		LP-WUS OFDM-1RX option3:8bit-24symbols-NF9.5dB		LP-WUS OFDM-1RX option3:8bit-8symbols		LP-WUS OFDM-1RX option3:8bit-32symbols		LP-WUS OFDM-1RX option3:8bit-8symbols-NF9.5dB		LP-WUS OFDM-1RX option3:8bit-16symbols-NF9.5dB		LP-WUS OFDM-1RX option3:12bit-10symbols		LP-WUS OFDM-1RX option3:12bit-50symbols		LP-WUS OFDM-1RX option3:12bit-10symbols-NF9.5dB		LP-WUS OFDM-1RX option3:12bit-30symbols-NF9.5dB		LP-WUS OFDM-1RX option3:12bit-10symbols		LP-WUS OFDM-1RX option3:12bit-40symbols		LP-WUS OFDM-1RX option3:12bit-10symbols-NF9.5dB		LP-WUS OFDM-1RX option3:12bit-20symbols-NF9.5dB

		Tdoc Number

		Scenarios 		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz

		Description of LP WUS structure		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq only		seq only		seq only		seq only		seq only		seq only		seq only		seq only		seq only		seq only		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC

		System configuration 

		Carrier frequency (GHz)
700MHz for Rural
2.6GHz/4GHz for Urban		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60

		gNB channel BW(MHz)
20MHz, FFS other values		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00

		BS antenna heights (m)		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability (%)		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%

		Lognormal shadow fading std deviation (dB)		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00

		Pathloss model(select from LoS or NLoS)		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 

		Target error rate (BLER/MDR etc.)		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%

		Company reporting Assumptions for LP-WUS/WUR

		FAR Assumption

		False alarm rate (FAR)  [0.1%, 1%]
oOther values are not precluded for studying, reported by companies		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%

		o	Further discuss on the following alternatives for FAR target is determined
	Alt 1: FAR target is determined per single WUS attempt/trial,
	Alt 2: FAR target is determined across a reference time duration of one or multiple WUS attempts/trials
		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2

		•	FFS: possible values for reference time durations
	Companies to report details, e.g., receiver behaviour, how to compute MDR, detection threshold
o	Companies to report the selected reference time duration values and the associated number of WUS attempts/trials		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration

		Assumptions for signal tranmission

		Channel Structure
-	Option 1: Sync signal /sequence+ payload + CRC,
-	Option 2: Sequence only,
-	Option 3: Payload+CRC,
-	Other options are not precluded
-	Company to report the sequence length, payload size, CRC length (may or may not be presence).		Option 1: 
sync: 16 chips
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 1: 
sync: 16 chips
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 1: 
sync: 16 chips
data: 12bits(24 chips)
CRC: 8 bits (16 chips)
repetition:4 times		Option 1: 
sync: 16 chips
data: 12bits(24 chips)
CRC: 8 bits (16 chips)
repetition:8 times		Option 1: 
sync: 16 chips
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 1: 
sync: 16 chips
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 1: 
sync: 16 chips
data: 12bits(24 chips)
CRC: 8 bits (16 chips)
repetition:4 times		Option 1: 
sync: 16 chips
data: 12bits(24 chips)
CRC: 8 bits (16 chips)
repetition:8 times		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)
repetition:4 times		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)
repetition:8 times		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)
repetition:4 times		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)
repetition:8 times		Option 2: 
Sequence only: 8 chips
		Option 2: 
Sequence only: 8 chips
		Option 2: 
Sequence only: 8 chips
		Option 2: 
Sequence only: 64 chips
		Option 2: 
Sequence only: 56 chips
		Option 2: 
Sequence only: 8 chips
		Option 2: 
Sequence only: 8 chips
		Option 2: 
Sequence only: 8 chips
		Option 2: 
Sequence only: 64 chips
		Option 2: 
Sequence only: 56 chips
		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)
repetition:4 times		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)
repetition:8 times		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)
repetition:4 times		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)
repetition:8 times		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)
repetition:4 times		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)
repetition:8 times		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)
repetition:4 times		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)
repetition:8 times		Option 3: 
data: 8bits
CRC: 8bits 		Option 3: 
data: 8bits
CRC: 8bits 
repetition:5 times		Option 3: 
data: 8bits
CRC: 8bits 		Option 3: 
data: 8bits
CRC: 8bits 
repetition:3 times		Option 3: 
data: 8bits
CRC: 8bits 		Option 3: 
data: 8bits
CRC: 8bits 
repetition:4 times		Option 3: 
data: 8bits
CRC: 8bits 		Option 3: 
data: 8bits
CRC: 8bits 
repetition:2 times		Option 3: 
data: 12bits
CRC: 8bits 		Option 3: 
data: 12bits
CRC: 8bits 
repetition:5 times		Option 3: 
data: 12bits
CRC: 8bits 		Option 3: 
data: 12bits
CRC: 8bits 
repetition:3 times		Option 3: 
data: 12bits
CRC: 8bits 		Option 3: 
data: 12bits
CRC: 8bits 
repetition:4 times		Option 3: 
data: 12bits
CRC: 8bits 		Option 3: 
data: 12bits
CRC: 8bits 
repetition:2times

		SCS of OFDM generator for NR signal: 30kHz/15KHz		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30

		Configuration for LP-WUS signal	For OOK/FSK waveform, # of segments in one OFDM symbol (M)
o	Option 1a: M=1 and SCSs = 15kHz (same as NR signal)
o	Option 1b: M=1 and SCSs = 30kHz (same as NR signal)
o	Option 2a: M =2/4/8 for SCS = 15KHz (same as NR signal)
o	Option 2b: M =2/4/8 for SCS = 30 kHz (same as NR signal)
o	Option 3: M=1 and SCSs = 60kHz/120kHz/240kHz
o	Note: M is referred to the definition of “M” in the agreements for OOK-1/2/3/4 and FSK-1/2
For OFDM: FFS, e.g., ZC sequence
Other options are up to companies to report		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit


		M value in above row		8		8		2		2		8		8		2		2		8		8		2		2		8		8		2		2		8		4		2		2		2		8		4		2		2		2		8		8		2		2		8		8		2		2		16		8		2		2		8		8		2		2		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Chip rate(k chips/sec) number of on/off pulses per sec.
i.e., applicable for OOK/FSK.		224		224		56		56		224		224		56		56		224		224		56		56		224		224		56		56		224		112		56		56		56		224		112		56		56		56		224		224		56		56		224		224		56		56		448		224		56		56		224		224		56		56		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

		LP-WUS BW
Option 1:
-	5MHz including subcarriers for guard band
-	4.32MHz (i.e.,12 RBs) for LP-WUS transmission for 30kHz SCS
Option 2:
-	{2.16, 4.32} MHz including subcarriers for guard band 
-	1.44MHz, 2.88MHz (i.e.{4,8} RBs) for LP-WUS transmission for 30kHz SCS
FFS: other options are up to companies to report
GB is symmetrically placed on each side of LP-WUS		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1

		Number of OFDM symbols: e.g., 1,2,4, 8, 16,24 symbols 		7		7		112		224		7		7		112		224		5		5		80		160		5		5		80		160		1		2		4		32		28		1		2		4		32		28		5		5		80		160		5		5		80		160		4		4		64		128		4		4		64		128		8		40		8		24		8		32		8		16		10		50		10		30		10		40		10		20

		Number of information bits delievered in one transmission unit		12		12		12		12		12		12		12		12		8		8		8		8		8		8		8		8		1		1		1		1		1		1		1		1		1		1		12		12		12		12		12		12		12		12		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		12		12		12		12		12		12		12		12

		Waveform, OOK , FSK , OFDM
Company to report which option for OOK /FSK /OFDM is used
the detailed OOK/FSK options can be reported according to agreements in AI9.13.3 in RAN1#112		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM

		Coding Scheme 
Companies to report, if any, the coding scheme (e.g., manchester code or any other schemes) and the code rate (e.g., 1/2, 1/4, ….)		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO

		Adjacent subcarrier interference
-	PDSCH mapped on resources other than that for WUS and guard band; 
EPRE of LP-WUS / EPRE of PDSCH =ρ, where ρ=0 dB as baseline, ρ= {3, 6} dB as optional		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB

		Assumptions for WUS receiver

		ADC bit-width
1-bit, 4-bit, 8-bit, ideal and other options are not precluded		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4

		Sampling rate (MHz)
-	Companies to report.		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68

		Filter
X-th Order filterButterworth (e.g. Butterworth, Chebyshev and so on) with Y MHz bandwidth,
-	X = {3, 5}
-	Companies to report Y = 4.32MHz (12RB, 30KHz) or ({4,8} RB, 30kHz)
Companies to report any other assumptions if needed, cutoff frequency?		X=5;
Y=2.88;
cutoff frequency=1.44MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=2.16;
cutoff frequency=1.08MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=2.88;
cutoff frequency=1.44MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=2.16;
cutoff frequency=1.08MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=2.16;
cutoff frequency=1.08MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=2.16;
cutoff frequency=1.08MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=2.16;
cutoff frequency=1.08MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=2.16;
cutoff frequency=1.08MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz

		Receiver structure, refer to TR38.869 section 7.1
		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection

		Impairment modelling
-	FFS: Frequency and time error model 
-	Phase noise up to company report, e.g. the modelling used for 802.11ba
-	Other cell interference is up to company to report		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec

		Transmitter

		(1) Number of transmit antenna elements.		192.00		192.00		192.00		192.00		16.00		16.00		16.00		16.00		192.00		192.00		192.00		192.00		16.00		16.00		16.00		16.00		192.00		192.00		192.00		192.00		192.00		16.00		16.00		16.00		16.00		16.00		192.00		192.00		192.00		192.00		16.00		16.00		16.00		16.00		192.00		192.00		192.00		192.00		16.00		16.00		16.00		16.00		192.00		192.00		192.00		192.00		16.00		16.00		16.00		16.00		192.00		192.00		192.00		192.00		16.00		16.00		16.00		16.00

		(2) Number of transmit TxRUs
Note: this row is void (left empty) for uplink		64.00		64.00		64.00		64.00		16.00		16.00		16.00		16.00		64.00		64.00		64.00		64.00		16.00		16.00		16.00		16.00		64.00		64.00		64.00		64.00		64.00		16.00		16.00		16.00		16.00		16.00		64.00		64.00		64.00		64.00		16.00		16.00		16.00		16.00		64.00		64.00		64.00		64.00		16.00		16.00		16.00		16.00		64.00		64.00		64.00		64.00		16.00		16.00		16.00		16.00		64.00		64.00		64.00		64.00		16.00		16.00		16.00		16.00

		(2a) Number of transmit chains modelled in LLS		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

		(3) Total transmit power (dBm) 
Note: total transmit power for system bandwidth 		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01

		(3a) System bandwidth for downlink, or occupied bandwidth for uplink (Hz)		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00

		(3b) Power Spectrum Density = (3) - 10 log( (3a) / 1000000 )  (dBm/MHz) 
Note: For FR1 downlink, (3b) should satisfy the following: 
  For 4GHz frequency, 24 and 33
  For 2.6 GHz frequency, 33
  For 700MH and 2GHz frequency, 36
Note: For FR2 downlink, the following should be satisfied:
   40 dBm for 100 MHz Urban scenario,
   23 dBm for 100 MHz Indoor scenario.
Note: no PSD constraint for uplink

11048224: 11048224:
For Power boosting, additional dB will be added.
		36.00		33.00		33.00		33.00		39.00		36.00		36.00		36.00		36.00		33.00		33.00		33.00		39.00		36.00		36.00		36.00		33.00		33.00		33.00		33.00		33.00		36.00		36.00		36.00		36.00		36.00		36.00		33.00		33.00		33.00		39.00		36.00		36.00		36.00		36.00		33.00		33.00		33.00		39.00		36.00		36.00		36.00		33.00		33.00		33.00		33.00		36.00		36.00		36.00		36.00		33.00		33.00		33.00		33.00		36.00		36.00		36.00		36.00

		(3c) bandwidth used for the evaluated channel  (Hz)
Note: (3c) is identical to the number of PRBs assigned to the channel evaluated.
          for uplink, (3a) = (3c) 		2880000.00		4320000.00		4320000.00		4320000.00		2160000.00		4320000.00		4320000.00		4320000.00		2880000.00		4320000.00		4320000.00		4320000.00		2160000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		2160000.00		4320000.00		4320000.00		4320000.00		2160000.00		4320000.00		4320000.00		4320000.00		2160000.00		4320000.00		4320000.00		4320000.00		2160000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00

		(3bis) Total transmit power for occupied bandwidth    =  (3b) + 10 log ( (3c) / 1000000 ) (dBm)		40.59		39.35		39.35		39.35		42.34		42.35		42.35		42.35		40.59		39.35		39.35		39.35		42.34		42.35		42.35		42.35		39.35		39.35		39.35		39.35		39.35		42.35		42.35		42.35		42.35		42.35		39.34		39.35		39.35		39.35		42.34		42.35		42.35		42.35		39.34		39.35		39.35		39.35		42.34		42.35		42.35		42.35		39.35		39.35		39.35		39.35		42.35		42.35		42.35		42.35		39.35		39.35		39.35		39.35		42.35		42.35		42.35		42.35

		(4) total antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter = (4a) - (4b)  (dB)		10.12		10.12		10.12		10.12		5.35		5.35		5.35		5.35		10.12		10.12		10.12		10.12		5.35		5.35		5.35		5.35		10.12		10.12		10.12		10.12		10.12		5.35		5.35		5.35		5.35		5.35		10.12		10.12		10.12		10.12		5.35		5.35		5.35		5.35		10.12		10.12		10.12		10.12		5.35		5.35		5.35		5.35		10.12		10.12		10.12		10.12		5.35		5.35		5.35		5.35		10.12		10.12		10.12		10.12		5.35		5.35		5.35		5.35

		(4a) antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter
       =   (4c) + 10 log ( (1) / (2) ) (dB)  for downlink, and
       =   (4c) + 10 log ( (1) / (2a) ) (dB)   for uplink		12.77		12.77		12.77		12.77		8.00		8.00		8.00		8.00		12.77		12.77		12.77		12.77		8.00		8.00		8.00		8.00		12.77		12.77		12.77		12.77		12.77		8.00		8.00		8.00		8.00		8.00		12.77		12.77		12.77		12.77		8.00		8.00		8.00		8.00		12.77		12.77		12.77		12.77		8.00		8.00		8.00		8.00		12.77		12.77		12.77		12.77		8.00		8.00		8.00		8.00		12.77		12.77		12.77		12.77		8.00		8.00		8.00		8.00

		(4b) antenna gain correction factor at antenna gain component 3 & antenna gain component 4 of transmitter (dB)		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65

		(4c) gain of antenna element (dBi) 		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00

		(5) total antennna gain at antenna gain component 2  of transmitter = (5a) - (5b)  (dB)
Note: zero for uplink		10.06		10.06		10.06		10.06		12.04		12.04		12.04		12.04		10.06		10.06		10.06		10.06		12.04		12.04		12.04		12.04		10.06		10.06		10.06		10.06		10.06		12.04		12.04		12.04		12.04		12.04		10.06		10.06		10.06		10.06		12.04		12.04		12.04		12.04		10.06		10.06		10.06		10.06		12.04		12.04		12.04		12.04		10.06		10.06		10.06		10.06		12.04		12.04		12.04		12.04		10.06		10.06		10.06		10.06		12.04		12.04		12.04		12.04

		(5a) antenna gain at antenna gain component 2 of transmitter = 10 log( (2)/(2a)) (dB)
Note: zero for uplink		18.06		18.06		18.06		18.06		12.04		12.04		12.04		12.04		18.06		18.06		18.06		18.06		12.04		12.04		12.04		12.04		18.06		18.06		18.06		18.06		18.06		12.04		12.04		12.04		12.04		12.04		18.06		18.06		18.06		18.06		12.04		12.04		12.04		12.04		18.06		18.06		18.06		18.06		12.04		12.04		12.04		12.04		18.06		18.06		18.06		18.06		12.04		12.04		12.04		12.04		18.06		18.06		18.06		18.06		12.04		12.04		12.04		12.04

		(5b) antena gain correction factor at antenna gain component 2 of transmitter (dB)
Note: zero for uplink		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		(9) EIRP = (3bis) + (4) + (5) – (8) dBm		57.78		56.54		56.54		56.54		56.74		56.75		56.75		56.75		57.78		56.54		56.54		56.54		56.74		56.75		56.75		56.75		56.54		56.54		56.54		56.54		56.54		56.75		56.75		56.75		56.75		56.75		56.53		56.54		56.54		56.54		56.74		56.75		56.75		56.75		56.53		56.54		56.54		56.54		56.74		56.75		56.75		56.75		56.54		56.54		56.54		56.54		56.75		56.75		56.75		56.75		56.54		56.54		56.54		56.54		56.75		56.75		56.75		56.75

		Receiver

		(10) Number of receive antenna elements		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

		(10a) Number of receive receive TxRUs
Note: this row is void (empty) for downlink		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		(10b) Number of receive chains modelled in LLS		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

		(11)  total antenna gain at antenna gain component 3 & antenna gain component 4 of receiver = (11a) - (11b)  (dB) 		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(11a) antenna gain at antenna gain component 3 & antenna gain component 4 of receiver 
    =  (11c) + 10 log (  (10)/(10a) )     (dB) for uplink
    =  (11c) + 10 log (  (10)/(10b) )     (dB) for downlink		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(11b) antena gain correction factor at antenna gain component 3 & antenna gain component 4 of receiver (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(11c) gain of antenna element (dBi)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(11bis) total antenna gain at antenna gain component 2  of receiver = (11bis-a) - (11bis-b) (dB)
Note: zero for downlink		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(11bis-a) antenna gain at antenna gain component 2 of receiver = 10 log( (10a)/(10b)) (dB)
Note: zero for donwlink		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(11bis-b) antena gain correction factor at antenna gain component 2 of receiver (dB)
Note:  zero for downlink		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

		(13) Receiver noise figure (dB)		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		9.50		9.50		12.00		12.00		9.50		9.50		12.00		12.00		9.50		9.50		12.00		12.00		9.50		9.50

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15) Receiver interference density (dBm/Hz) 		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30

		(16) Total noise plus interference density        = 10 log (10^(( (13) + (14))/10) + 10^((15)/10))    (dBm/Hz)		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-163.26		-163.26		-161.26		-161.26		-163.26		-163.26		-161.26		-161.26		-163.26		-163.26		-161.26		-161.26		-163.26		-163.26

		(18) Effective noise power = (16) + 10 log((3c))   (dBm)		-96.66		-94.90		-94.90		-94.90		-97.91		-94.90		-94.90		-94.90		-96.66		-94.90		-94.90		-94.90		-97.91		-94.90		-94.90		-94.90		-94.90		-94.90		-94.90		-94.90		-94.90		-94.90		-94.90		-94.90		-94.90		-94.90		-97.91		-94.90		-94.90		-94.90		-97.91		-94.90		-94.90		-94.90		-97.91		-94.90		-94.90		-94.90		-97.91		-94.90		-94.90		-94.90		-94.90		-94.90		-96.90		-96.90		-94.90		-94.90		-96.90		-96.90		-94.90		-94.90		-96.90		-96.90		-94.90		-94.90		-96.90		-96.90

		(19) Required SNR (dB)		8.04		4.35		-3.23		-4.14		7.92		3.44		-4.00		-5.07		8.00		4.68		-3.27		-4.59		7.82		3.62		-4.12		-5.18		3.58		1.63		0.12		-4.37		-3.77		2.78		0.90		-0.81		-5.10		-4.72		8.91		4.39		-3.36		-4.87		8.54		3.98		-3.76		-5.12		8.52		4.07		-3.51		-5.06		8.25		3.71		-3.92		-5.38		1.41		-4.24		1.41		-2.59		1.06		-3.98		1.06		-1.55		1.75		-3.91		1.75		-2.23		1.25		-3.87		1.25		-1.38

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21) H-ARQ gain (dB)
Note: Only applicable if HARQ is not considered in LLS		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(22) Receiver sensitivity = (18) + (19)  + (20) – (21)  (dBm)		-86.62		-88.55		-96.13		-97.04		-87.99		-89.46		-96.90		-97.97		-86.66		-88.22		-96.17		-97.49		-88.09		-89.28		-97.02		-98.08		-89.32		-91.27		-92.78		-97.27		-96.67		-90.12		-92.00		-93.71		-98.00		-97.62		-87.00		-88.51		-96.26		-97.77		-87.37		-88.92		-96.66		-98.02		-87.39		-88.83		-96.41		-97.96		-87.66		-89.19		-96.82		-98.28		-91.49		-97.14		-93.49		-97.49		-91.84		-96.88		-93.84		-96.45		-91.15		-96.81		-93.15		-97.13		-91.65		-96.77		-93.65		-96.28

		(22bis) MCL = (3bis)  - (22) + (5) + (11bis)   (dB)		137.28		137.97		145.55		146.46		142.38		143.86		151.30		152.37		137.32		137.64		145.59		146.91		142.48		143.68		151.42		152.48		138.74		140.69		142.20		146.69		146.09		144.52		146.40		148.11		152.40		152.02		136.41		137.93		145.68		147.19		141.76		143.32		151.06		152.42		136.80		138.25		145.83		147.38		142.05		143.59		151.22		152.68		140.91		146.56		142.91		146.91		146.24		151.28		148.24		150.85		140.57		146.23		142.57		146.55		146.05		151.17		148.05		150.68

		(23) Hardware link budget, a.k.a MIL  = (9) + (11) + (11bis) − (12) − (22)   (dB)
Note: MIL can also be derived by (22bis) + (4) – (8) + (11) − (12)		143.40		144.09		151.67		152.58		143.73		145.21		152.65		153.72		143.44		143.76		151.71		153.03		143.83		145.03		152.77		153.83		144.86		146.81		148.32		152.81		152.21		145.87		147.75		149.46		153.75		153.37		142.53		144.05		151.80		153.31		143.11		144.67		152.41		153.77		142.92		144.37		151.95		153.50		143.40		144.94		152.57		154.03		147.03		152.68		149.03		153.03		147.59		152.63		149.59		152.20		146.69		152.35		148.69		152.67		147.40		152.52		149.40		152.03

		Calculation of available pathloss

11048224: 11048224:
The followings are subject to company to report or not.

		(25) Shadow fading margin  (function of the cell area reliability and lognormal shadow fading std deviation ) (dB)		7.56		7.56		7.56		7.56		8.45		8.45		8.45		8.45		7.56		7.56		7.56		7.56		8.45		8.45		8.45		8.45		7.56		7.56		7.56		7.56		7.56		8.45		8.45		8.45		8.45		8.45		7.56		7.56		7.56		7.56		8.45		8.45		8.45		8.45		7.56		7.56		7.56		7.56		8.45		8.45		8.45		8.45		7.56		7.56		7.56		7.56		8.45		8.45		8.45		8.45		7.56		7.56		7.56		7.56		8.45		8.45		8.45		8.45

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		26.25		26.25		26.25		26.25		12.50		12.50		12.50		12.50		26.25		26.25		26.25		26.25		12.50		12.50		12.50		12.50		26.25		26.25		26.25		26.25		26.25		12.50		12.50		12.50		12.50		12.50		26.25		26.25		26.25		26.25		12.50		12.50		12.50		12.50		26.25		26.25		26.25		26.25		12.50		12.50		12.50		12.50		26.25		26.25		26.25		26.25		12.50		12.50		12.50		12.50		26.25		26.25		26.25		26.25		12.50		12.50		12.50		12.50

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29) Available path loss = (23) – (25) + (26) – (27) + (28)   (dB)		109.59		110.28		117.86		118.77		122.78		124.26		131.70		132.77		109.63		109.95		117.90		119.22		122.88		124.08		131.82		132.88		111.05		113.00		114.51		119.00		118.40		124.92		126.80		128.51		132.80		132.42		108.72		110.24		117.99		119.50		122.16		123.72		131.46		132.82		109.11		110.56		118.14		119.69		122.45		123.99		131.62		133.08		113.22		118.87		115.22		119.22		126.64		131.68		128.64		131.25		112.88		118.54		114.88		118.86		126.45		131.57		128.45		131.08

		Range/coverage efficiency calculation

		(30) Maximum range (based on (29) and according to the system configuration section of the link budget) (m)		175.77		183.07		286.11		301.87		598.81		653.37		1012.75		1078.65		176.19		179.54		286.79		309.98		602.35		646.47		1019.94		1085.66		191.56		214.88		234.87		305.99		295.36		679.27		758.82		839.25		1080.56		1056.64		166.99		182.64		288.31		315.14		577.34		632.91		998.54		1081.83		170.87		186.11		290.87		318.68		587.29		643.06		1007.99		1098.53		217.68		303.65		244.90		309.97		751.71		1011.56		845.67		986.23		213.37		297.81		240.04		303.46		743.34		1005.03		836.26		976.40









Ref NR Channel(RedCap UE) 

		Company Name

Administrator: Administrator:
Red lines is suggested to be provided at least.		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo

		Case Identifier

		Tdoc Number

		Scenarios 		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz

		Channel for evaluation		PDCCH 1RX for Paging-AL16		PDCCH 1Rx for Paging-AL8		PUSCH		PUSCH Msg3(56bits) 		PDCCH 1Rx for Paging-AL16		PDCCH 1Rx for Paging-AL8		PUSCH 		PUSCH Msg3(56bits) 

		System configuration 

		Carrier frequency (GHz)		2.60		2.60		2.60		2.60		0.70		0.70		0.70		0.70

		BS antenna heights (m)		25.00		25.00		25.00		25.00		35.00		35.00		35.00		35.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability (%)		95%		95%		90%		90%		95%		95%		90%		90%

		Lognormal shadow fading std deviation (dB)		7.00		7.00		7.00		7.00		8.00		8.00		8.00		8.00

		Pathloss model(select from LoS or NLoS)		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 

		Transmitter

		(1) Number of transmit antenna elements.		192.00		192.00		1.00		1.00		16.00		16.00		1.00		1.00

		(2) Number of ([transmit TxRUs) or (modelled transmit chains)]
Note: this row is void (left empty) for uplink		64.00		64.00		-		-		2.00		2.00		-		-

		(2a) Number of transmit chains modelled in LLS		2.00		2.00		1.00		1.00		2.00		2.00		1.00		1.00

		(3) Total transmit power (dBm) 
Note: total transmit power for system bandwidth 		53.00		53.00		23.00		23.00		49.01		49.01		23.00		23.00

		(3a) System bandwidth for downlink, or occupied bandwidth for uplink (Hz)		100000000.00		100000000.00		10800000.00		720000.00		100000000.00		100000000.00		720000.00		360000.00

		(3b) Power Spectrum Density = (3) - 10 log( (3a) / 1000000 )  (dBm/MHz) 
Note: For FR1 downlink, (3b) should satisfy the following: 
  For 4GHz frequency, 24 and 33
  For 2.6 GHz frequency, 33
  For 700MH and 2GHz frequency, 36
Note: For FR2 downlink, the following should be satisfied:
   40 dBm for 100 MHz Urban scenario,
   23 dBm for 100 MHz Indoor scenario.
Note: no PSD constraint for uplink		33.00		33.00		-		-		36.00		36.00		-		-

		(3c) bandwidth used for the evaluated channel  (Hz)
Note: (3c) is identical to the number of PRBs assigned to the channel evaluated.
          for uplink, (3a) = (3c) 		17280000.00		17280000.00		10800000.00		720000.00		8640000.00		8640000.00		720000.00		360000.00

		(3bis) Total transmit power for occupied bandwidth    =  (3b) + 10 log ( (3c) / 1000000 ) (dBm)		45.38		45.38		23.00		23.00		45.37		45.37		23.00		23.00

		(4) total antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter = (4a) - (4b)  (dB)		10.12		10.12		-3.00		-3.00		14.38		14.38		-3.00		-3.00

		(4a) antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter
       =   (4c) + 10 log ( (1) / (2) ) (dB)  for downlink, and
       =   (4c) + 10 log ( (1) / (2a) ) (dB)   for uplink		12.77		12.77		-3.00		-3.00		17.03		17.03		-3.00		-3.00

		(4b) antenna gain correction factor at antenna gain component 3 & antenna gain component 4 of transmitter (dB)		2.65		2.65		0.00		0.00		2.65		2.65		0.00		0.00

		(4c) gain of antenna element (dBi) 		8.00		8.00		-3.00		-3.00		8.00		8.00		-3.00		-3.00

		(5) total antennna gain at antenna gain component 2  of transmitter = (5a) - (5b)  (dB)
Note: zero for uplink		7.05		7.05		0.00		0.00		0.00		0.00		0.00		0.00

		(5a) antenna gain at antenna gain component 2 of transmitter = 10 log( (2)/(2a)) (dB)
Note: zero for uplink		15.05		15.05		0.00		0.00		0.00		0.00		0.00		0.00

		(5b) antena gain correction factor at antenna gain component 2 of transmitter (dB)
Note: zero for uplink		8.00		8.00		0.00		0.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		1.00		1.00		3.00		3.00		1.00		1.00

		(9) EIRP = (3bis) + (4) + (5) – (8) dBm		59.55		59.55		19.00		19.00		56.75		56.75		19.00		19.00

		Receiver

		(10) Number of receive antenna elements		1.00		1.00		192.00		192.00		1.00		1.00		16.00		16.00

		(10a) Number of receive TxRUs
Note: this row is void (empty) for downlink		-		-		64.00		64.00		-		-		4.00		4.00

		(10b) Number of receive chains modelled in LLS		1.00		1.00		2.00		2.00		1.00		1.00		4.00		4.00

		(11)  total antenna gain at antenna gain component 3 & antenna gain component 4 of receiver = (11a) - (11b)  (dB) 		-3.00		-3.00		12.77		10.12		-3.00		-3.00		14.02		11.37

		(11a) antenna gain at antenna gain component 3 & antenna gain component 4 of receiver 
    =  (11c) + 10 log (  (10)/(10a) )     (dB) for uplink
    =  (11c) + 10 log (  (10)/(10b) )     (dB) for downlink		-3.00		-3.00		12.77		12.77		-3.00		-3.00		14.02		14.02

		(11b) antena gain correction factor at antenna gain component 3 & antenna gain component 4 of receiver (dB)		0.00		0.00		0.00		2.65		0.00		0.00		0.00		2.65

		(11c) gain of antenna element (dBi)		-3.00		-3.00		8.00		8.00		-3.00		-3.00		8.00		8.00

		(11bis) total antenna gain at antenna gain component 2  of receiver = (11bis-a) - (11bis-b) (dB)
Note: zero for downlink		0.00		0.00		15.05		7.05		0.00		0.00		0.00		0.00

		(11bis-a) antenna gain at antenna gain component 2 of receiver = 10 log( (10a)/(10b)) (dB)
Note: zero for donwlink		0.00		0.00		15.05		15.05		0.00		0.00		0.00		0.00

		(11bis-b) antena gain correction factor at antenna gain component 2 of receiver (dB)Note:  zero for downlink		0.00		0.00		0.00		8.00		0.00		0.00		0.00		0.00

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		3.00		3.00		1.00		1.00		3.00		3.00

		(13) Receiver noise figure (dB)		7.00		7.00		5.00		5.00		7.00		7.00		5.00		5.00

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15) Receiver interference density (dBm/Hz) 		-169.30		-169.30		-165.70		-165.70		-169.30		-169.30		-165.70		-165.70

		(16) Total noise plus interference density        = 10 log (10^(( (13) + (14))/10) + 10^((15)/10))    (dBm/Hz)		-164.99		-164.99		-164.03		-164.03		-164.99		-164.99		-164.03		-164.03

		(18) Effective noise power = (16) + 10 log((3c))   (dBm)		-92.61		-92.61		-93.70		-105.46		-95.62		-95.62		-105.46		-108.47

		(19) Required SNR (dB)		-2.56		0.14		0.56		-2.22		-2.94		-0.24		-7.49		-6.76

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21) H-ARQ gain (dB)
Note: Only applicable if HARQ is not considered in LLS		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(22) Receiver sensitivity = (18) + (19)  + (20) – (21)  (dBm)		-93.17		-90.47		-91.14		-105.68		-96.56		-93.86		-110.95		-113.23

		(22bis) MCL = (3bis)  - (22) + (5) + (11bis)   (dB)		145.60		142.90		129.19		135.73		141.93		139.23		133.95		136.23

		(23) Hardware link budget, a.k.a MIL  = (9) + (11) + (11bis) − (12) − (22)   (dB)
Note: MIL can also be derived by (22bis) + (4) – (8) + (11) − (12)		148.72		146.02		134.96		138.85		149.31		146.61		140.97		140.60

		Calculation of available pathloss

		(25) Shadow fading margin  (function of the cell area reliability and lognormal shadow fading std deviation ) (dB)		7.56		7.56		4.48		4.48		8.45		8.45		5.13		6.61

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		26.25		26.25		26.25		26.25		12.50		12.50		12.50		9.00

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29) Available path loss = (23) – (25) + (26) – (27) + (28)   (dB)		114.91		112.21		104.23		108.12		128.36		125.66		123.34		124.99

		Range/coverage efficiency calculation

		(30) Maximum range (based on (29) and according to the system configuration section of the link budget) (m)		240.48		205.12		128.19		161.21		2035.45		1732.90		1509.17		1665.16









LP-WUS(Redcap UE) 

		Company Name

Administrator: Administrator:
Red lines is suggested to be provided at least.		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo		vivo

		Case Identifier		LP-WUS  OOK-1Rx option1:12bit-7symbols-8RB		LP-WUS OOK-1Rx  option1:12bit-7symbols		LP-WUS OOK-1Rx option1:12bit-28symbols		LP-WUS OOK-1Rx  option1:12bit-56symbols		LP-WUS  OOK-1Rx option1:12bit-7symbols-6RB		LP-WUS OOK-1Rx  option1:12bit-7symbols		LP-WUS OOK-1Rx option1:12bit-28symbols		LP-WUS OOK-1Rx  option1:12bit-56symbols		LP-WUS OOK-1Rx option1: 8bit-5symbols-8RB		LP-WUS OOK-1Rx  option1:8bit-5symbols		LP-WUS OOK-1Rx option1:8bit-20symbols		LP-WUS OOK-1Rx  option1:8bit-40symbols		LP-WUS OOK-1Rx option1: 8bit-5symbols-6RB		LP-WUS OOK-1Rx  option1:8bit-5symbols		LP-WUS OOK-1Rx option1:8bit-20symbols		LP-WUS OOK-1Rx  option1:8bit-40symbols		LP-WUS OOK-1Rx  option2:1bit-1symbols		LP-WUS OOK-1Rx  option2:1bit-2symbols		LP-WUS OOK-1Rx  option2:1bit-4symbols		LP-WUS OOK-1Rx  option2:1bit-7symbols		LP-WUS OOK-1Rx  option2:1bit-1symbols		LP-WUS OOK-1Rx  option2:1bit-2symbols		LP-WUS OOK-1Rx  option2:1bit-4symbols		LP-WUS OOK-1Rx  option2:1bit-7symbols		LP-WUS OOK-1Rx option3:12bit-5symbols-6RB		LP-WUS OOK-1Rx option3:12bit-5symbols		LP-WUS OOK-1Rx option3:12bit-20symbols		LP-WUS OOK-1Rx option3:12bit-40symbols		LP-WUS OOK-1Rx option3:12bit-5symbols-6RB		LP-WUS OOK-1Rx option3:12bit-5symbols		LP-WUS OOK-1Rx option3:12bit-20symbols		LP-WUS OOK-1Rx option3:12bit-40symbols		LP-WUS OOK-1RX option3:8bit-4symbols-6RB		LP-WUS OOK-1Rx option3:8bit-4symbols		LP-WUS OOK-1Rx option3:8bit-16symbols		LP-WUS OOK-1Rx option3:8bit-32symbols		LP-WUS OOK-1RX option3:8bit-4symbols-6RB		LP-WUS OOK-1Rx option3:8bit-4symbols		LP-WUS OOK-1Rx option3:8bit-16symbols		LP-WUS OOK-1Rx option3:8bit-32symbols		LP-WUS OFDM-1RX option3:8bit-8symbols		LP-WUS OFDM-1RX option3:8bit-16symbols		LP-WUS OFDM-1RX option3: 8bit-8symbols-NF9.5dB		LP-WUS OFDM-1RX option3: 8bit-16symbols-NF9.5dB		LP-WUS OFDM-1RX option3:8bit-8symbols		LP-WUS OFDM-1RX option3:8bit-16symbols		LP-WUS OFDM-1RX option3:8bit-8symbols-NF9.5dB		LP-WUS OFDM-1RX option3:8bit-16symbols-NF9.5dB		LP-WUS OFDM-1RX option3:12bit-10symbols		LP-WUS OFDM-1RX option3:12bit-20symbols		LP-WUS OFDM-1RX option3:12bit-10symbols-NF9.5dB		LP-WUS OFDM-1RX option3:12bit-20symbols-NF9.5dB		LP-WUS OFDM-1RX option3:12bit-10symbols		LP-WUS OFDM-1RX option3:12bit-20symbols		LP-WUS OFDM-1RX option3:12bit-10symbols-NF9.5dB		LP-WUS OFDM-1RX option3:12bit-20symbols-NF9.5dB

		Tdoc Number

		Scenarios 		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Urban 2.6GHz		Rural 700MHz		Rural 700MHz		Rural 700MHz		Rural 700MHz

		Description of LP WUS structure		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq+data+CRC		seq only		seq only		seq only		seq only		seq only		seq only		seq only		seq only		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC		data+CRC

		System configuration 

		Carrier frequency (GHz)
700MHz for Rural
2.6GHz/4GHz for Urban		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60		2.60

		gNB channel BW(MHz)
20MHz, FFS other values		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00		20.00

		BS antenna heights (m)		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00		25.00

		UT antenna heights (m)		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50		1.50

		Cell area reliability (%)		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%		99%

		Lognormal shadow fading std deviation (dB)		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00		7.00

		Pathloss model(select from LoS or NLoS)		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 		NLOS 

		Target error rate (BLER/MDR etc.)		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%		1%

		Company reporting Assumptions for LP-WUS/WUR

		FAR Assumption

		False alarm rate (FAR)  [0.1%, 1%]
oOther values are not precluded for studying, reported by companies		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<0.1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%		<1%

		o	Further discuss on the following alternatives for FAR target is determined
	Alt 1: FAR target is determined per single WUS attempt/trial,
	Alt 2: FAR target is determined across a reference time duration of one or multiple WUS attempts/trials
		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2		Alt-2

		•	FFS: possible values for reference time durations
	Companies to report details, e.g., receiver behaviour, how to compute MDR, detection threshold
o	Companies to report the selected reference time duration values and the associated number of WUS attempts/trials		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration		Reference time durations is WUS Signal/Channel Duration

		Assumptions for signal tranmission

		Channel Structure
-	Option 1: Sync signal /sequence+ payload + CRC,
-	Option 2: Sequence only,
-	Option 3: Payload+CRC,
-	Other options are not precluded
-	Company to report the sequence length, payload size, CRC length (may or may not be presence).		Option 1: 
sync: 16 chips
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 1: 
sync: 16 chips
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 1: 
sync: 16 chips
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 1: 
sync: 16 chips
data: 12bits(24 chips)
CRC: 8 bits (16 chips)
repetition:2 times		Option 1: 
sync: 16 chips
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 1: 
sync: 16 chips
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 1: 
sync: 16 chips
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 1: 
sync: 16chips
data: 12bits(24 chips)
CRC: 8 bits (16chips)
repetition:2 times		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)
repetition:2 times		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)		Option 1: 
sync: 12 chips
data: 8bits(16 chips)
CRC: 6 bits (12 chips)
repetition:2 times		Option 2: 
Sequence only: 8 chips
		Option 2: 
Sequence only: 8 chips
		Option 2: 
Sequence only: 8 chips
		Option 2: 
Sequence only: 14 chips
		Option 2: 
Sequence only: 8 chips
		Option 2: 
Sequence only: 8 chips
		Option 2: 
Sequence only: 8 chips
		Option 2: 
Sequence only: 14 chips
		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 12bits(24 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 8bits(16 chips)
CRC: 8 bits (16 chips)		Option 3: 
data: 8bits
CRC: 8bits 		Option 3: 
data: 8bits
CRC: 8bits 
repetition:2 times		Option 3: 
data: 8bits
CRC: 8bits 		Option 3: 
data: 8bits
CRC: 8bits 
repetition:2 times		Option 3: 
data: 8bits
CRC: 8bits 		Option 3: 
data: 8bits
CRC: 8bits 
repetition:2 times		Option 3: 
data: 8bits
CRC: 8bits 		Option 3: 
data: 8bits
CRC: 8bits 
repetition:2 times		Option 3: 
data: 12bits
CRC: 8bits 		Option 3: 
data: 12bits
CRC: 8bits 
repetition:2 times		Option 3: 
data: 12bits
CRC: 8bits 		Option 3: 
data: 12bits
CRC: 8bits 
repetition:2 times		Option 3: 
data: 12bits
CRC: 8bits 		Option 3: 
data: 12bits
CRC: 8bits 
repetition:2 times		Option 3: 
data: 12bits
CRC: 8bits 		Option 3: 
data: 12bits
CRC: 8bits 
repetition:2 times

		SCS of OFDM generator for NR signal: 30kHz/15KHz		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30

		Configuration for LP-WUS signal	For OOK/FSK waveform, # of segments in one OFDM symbol (M)
o	Option 1a: M=1 and SCSs = 15kHz (same as NR signal)
o	Option 1b: M=1 and SCSs = 30kHz (same as NR signal)
o	Option 2a: M =2/4/8 for SCS = 15KHz (same as NR signal)
o	Option 2b: M =2/4/8 for SCS = 30 kHz (same as NR signal)
o	Option 3: M=1 and SCSs = 60kHz/120kHz/240kHz
o	Note: M is referred to the definition of “M” in the agreements for OOK-1/2/3/4 and FSK-1/2
For OFDM: FFS, e.g., ZC sequence
Other options are up to companies to report		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		2b		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit
		 ZC sequence with 4 roots,one symbol transmit 2 bit


		M value in above row		8		8		2		2		8		8		2		2		8		8		2		2		8		8		2		2		8		4		2		2		8		4		2		2		8		8		2		2		8		8		2		2		8		8		2		2		8		8		2		2		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1

		Chip rate(k chips/sec) number of on/off pulses per sec.
i.e., applicable for OOK/FSK.		224		224		56		56		224		224		56		56		224		224		56		56		224		224		56		56		224		112		56		56		224		112		56		56		224		224		56		56		224		224		56		56		224		224		56		56		224		224		56		56		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

		LP-WUS BW
Option 1:
-	5MHz including subcarriers for guard band
-	4.32MHz (i.e.,12 RBs) for LP-WUS transmission for 30kHz SCS
Option 2:
-	{2.16, 4.32} MHz including subcarriers for guard band 
-	1.44MHz, 2.88MHz (i.e.{4,8} RBs) for LP-WUS transmission for 30kHz SCS
FFS: other options are up to companies to report
GB is symmetrically placed on each side of LP-WUS		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1		Option 1

		Number of OFDM symbols: e.g., 1,2,4, 8, 16,24 symbols 		7		7		28		56		7		7		28		56		5		5		20		40		5		5		20		40		1		2		4		7		1		2		4		7		5		5		20		40		5		5		20		40		4		4		16		32		4		4		16		32		8		16		8		16		8		16		8		16		10		20		10		20		10		20		10		20

		Number of information bits delievered in one transmission unit		12		12		32		12		12		12		32		12		8		8		8		8		8		8		8		8		1		1		1		1		1		1		1		1		12		12		12		12		12		12		12		12		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		12		12		12		12		12		12		12		12

		Waveform, OOK , FSK , OFDM
Company to report which option for OOK /FSK /OFDM is used
the detailed OOK/FSK options can be reported according to agreements in AI9.13.3 in RAN1#112		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OOK-4		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM		OFDM

		Coding Scheme 
Companies to report, if any, the coding scheme (e.g., manchester code or any other schemes) and the code rate (e.g., 1/2, 1/4, ….)		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		Manchester 1/2		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO		NO

		Adjacent subcarrier interference
-	PDSCH mapped on resources other than that for WUS and guard band; 
EPRE of LP-WUS / EPRE of PDSCH =ρ, where ρ=0 dB as baseline, ρ= {3, 6} dB as optional		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=3 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB		ρ=0 dB

		Assumptions for WUS receiver

		ADC bit-width
1-bit, 4-bit, 8-bit, ideal and other options are not precluded		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4

		Sampling rate (MHz)
-	Companies to report.		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68		7.68

		Filter
X-th Order filterButterworth (e.g. Butterworth, Chebyshev and so on) with Y MHz bandwidth,
-	X = {3, 5}
-	Companies to report Y = 4.32MHz (12RB, 30KHz) or ({4,8} RB, 30kHz)
Companies to report any other assumptions if needed, cutoff frequency?		X=5;
Y=2.88;
cutoff frequency=1.44MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=2.16;
cutoff frequency=1.08MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=2.88;
cutoff frequency=1.44MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=2.16;
cutoff frequency=1.08MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=2.16;
cutoff frequency=1.08MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=2.16;
cutoff frequency=1.08MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=2.16;
cutoff frequency=1.08MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=2.16;
cutoff frequency=1.08MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz		X=5;
Y=4.32;
cutoff frequency=2.16MHz

		Receiver structure, refer to TR38.869 section 7.1
		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection		Heterodyne architecture with IF envelope detection

		Impairment modelling
-	FFS: Frequency and time error model 
-	Phase noise up to company report, e.g. the modelling used for 802.11ba
-	Other cell interference is up to company to report		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{200ppm, 0.1ppm/s}, 
calibrated with beacon per 1.28 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{5ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec		{2ppm, 0.1ppm/s}, 
calibrated with beacon per 0.32 sec

		Transmitter

		(1) Number of transmit antenna elements.		192.00		192.00		192.00		192.00		16.00		16.00		16.00		16.00		192.00		192.00		192.00		192.00		16.00		16.00		16.00		16.00		192.00		192.00		192.00		192.00		16.00		16.00		16.00		16.00		192.00		192.00		192.00		192.00		16.00		16.00		16.00		16.00		192.00		192.00		192.00		192.00		16.00		16.00		16.00		16.00		192.00		192.00		192.00		192.00		16.00		16.00		16.00		16.00		192.00		192.00		192.00		192.00		16.00		16.00		16.00		16.00

		(2) Number of transmit TxRUs
Note: this row is void (left empty) for uplink		64.00		64.00		64.00		64.00		16.00		16.00		16.00		16.00		64.00		64.00		64.00		64.00		16.00		16.00		16.00		16.00		64.00		64.00		64.00		64.00		16.00		16.00		16.00		16.00		64.00		64.00		64.00		64.00		16.00		16.00		16.00		16.00		64.00		64.00		64.00		64.00		16.00		16.00		16.00		16.00		64.00		64.00		64.00		64.00		16.00		16.00		16.00		16.00		64.00		64.00		64.00		64.00		16.00		16.00		16.00		16.00

		(2a) Number of transmit chains modelled in LLS		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

		(3) Total transmit power (dBm) 
Note: total transmit power for system bandwidth 		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01		46.01

		(3a) System bandwidth for downlink, or occupied bandwidth for uplink (Hz)		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00		100000000.00

		(3b) Power Spectrum Density = (3) - 10 log( (3a) / 1000000 )  (dBm/MHz) 
Note: For FR1 downlink, (3b) should satisfy the following: 
  For 4GHz frequency, 24 and 33
  For 2.6 GHz frequency, 33
  For 700MH and 2GHz frequency, 36
Note: For FR2 downlink, the following should be satisfied:
   40 dBm for 100 MHz Urban scenario,
   23 dBm for 100 MHz Indoor scenario.
Note: no PSD constraint for uplink

11048224: 11048224:
For Power boosting, additional dB will be added.
		36.00		33.00		33.00		33.00		39.00		36.00		36.00		36.00		36.00		33.00		33.00		33.00		39.00		36.00		36.00		36.00		33.00		33.00		33.00		33.00		36.00		36.00		36.00		36.00		36.00		33.00		33.00		33.00		39.00		36.00		36.00		36.00		36.00		33.00		33.00		33.00		39.00		36.00		36.00		36.00		33.00		33.00		33.00		33.00		36.00		36.00		36.00		36.00		33.00		33.00		33.00		33.00		36.00		36.00		36.00		36.00

		(3c) bandwidth used for the evaluated channel  (Hz)
Note: (3c) is identical to the number of PRBs assigned to the channel evaluated.
          for uplink, (3a) = (3c) 		2880000.00		4320000.00		4320000.00		4320000.00		2160000.00		4320000.00		4320000.00		4320000.00		2880000.00		4320000.00		4320000.00		4320000.00		2160000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		2160000.00		4320000.00		4320000.00		4320000.00		2160000.00		4320000.00		4320000.00		4320000.00		2160000.00		4320000.00		4320000.00		4320000.00		2160000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00		4320000.00

		(3bis) Total transmit power for occupied bandwidth    =  (3b) + 10 log ( (3c) / 1000000 ) (dBm)		40.59		39.35		39.35		39.35		42.34		42.35		42.35		42.35		40.59		39.35		39.35		39.35		42.34		42.35		42.35		42.35		39.35		39.35		39.35		39.35		42.35		42.35		42.35		42.35		39.34		39.35		39.35		39.35		42.34		42.35		42.35		42.35		39.34		39.35		39.35		39.35		42.34		42.35		42.35		42.35		39.35		39.35		39.35		39.35		42.35		42.35		42.35		42.35		39.35		39.35		39.35		39.35		42.35		42.35		42.35		42.35

		(4) total antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter = (4a) - (4b)  (dB)		10.12		10.12		10.12		10.12		5.35		5.35		5.35		5.35		10.12		10.12		10.12		10.12		5.35		5.35		5.35		5.35		10.12		10.12		10.12		10.12		5.35		5.35		5.35		5.35		10.12		10.12		10.12		10.12		5.35		5.35		5.35		5.35		10.12		10.12		10.12		10.12		5.35		5.35		5.35		5.35		10.12		10.12		10.12		10.12		5.35		5.35		5.35		5.35		10.12		10.12		10.12		10.12		5.35		5.35		5.35		5.35

		(4a) antenna gain at antenna gain component 3 & antenna gain component 4 of transmitter
       =   (4c) + 10 log ( (1) / (2) ) (dB)  for downlink, and
       =   (4c) + 10 log ( (1) / (2a) ) (dB)   for uplink		12.77		12.77		12.77		12.77		8.00		8.00		8.00		8.00		12.77		12.77		12.77		12.77		8.00		8.00		8.00		8.00		12.77		12.77		12.77		12.77		8.00		8.00		8.00		8.00		12.77		12.77		12.77		12.77		8.00		8.00		8.00		8.00		12.77		12.77		12.77		12.77		8.00		8.00		8.00		8.00		12.77		12.77		12.77		12.77		8.00		8.00		8.00		8.00		12.77		12.77		12.77		12.77		8.00		8.00		8.00		8.00

		(4b) antenna gain correction factor at antenna gain component 3 & antenna gain component 4 of transmitter (dB)		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65		2.65

		(4c) gain of antenna element (dBi) 		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00		8.00

		(5) total antennna gain at antenna gain component 2  of transmitter = (5a) - (5b)  (dB)
Note: zero for uplink		10.06		10.06		10.06		10.06		12.04		12.04		12.04		12.04		10.06		10.06		10.06		10.06		12.04		12.04		12.04		12.04		10.06		10.06		10.06		10.06		12.04		12.04		12.04		12.04		10.06		10.06		10.06		10.06		12.04		12.04		12.04		12.04		10.06		10.06		10.06		10.06		12.04		12.04		12.04		12.04		10.06		10.06		10.06		10.06		12.04		12.04		12.04		12.04		10.06		10.06		10.06		10.06		12.04		12.04		12.04		12.04

		(5a) antenna gain at antenna gain component 2 of transmitter = 10 log( (2)/(2a)) (dB)
Note: zero for uplink		18.06		18.06		18.06		18.06		12.04		12.04		12.04		12.04		18.06		18.06		18.06		18.06		12.04		12.04		12.04		12.04		18.06		18.06		18.06		18.06		12.04		12.04		12.04		12.04		18.06		18.06		18.06		18.06		12.04		12.04		12.04		12.04		18.06		18.06		18.06		18.06		12.04		12.04		12.04		12.04		18.06		18.06		18.06		18.06		12.04		12.04		12.04		12.04		18.06		18.06		18.06		18.06		12.04		12.04		12.04		12.04

		(5b) antena gain correction factor at antenna gain component 2 of transmitter (dB)
Note: zero for uplink		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00		8.00		8.00		8.00		8.00		0.00		0.00		0.00		0.00

		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00		3.00

		(9) EIRP = (3bis) + (4) + (5) – (8) dBm		57.78		56.54		56.54		56.54		56.74		56.75		56.75		56.75		57.78		56.54		56.54		56.54		56.74		56.75		56.75		56.75		56.54		56.54		56.54		56.54		56.75		56.75		56.75		56.75		56.53		56.54		56.54		56.54		56.74		56.75		56.75		56.75		56.53		56.54		56.54		56.54		56.74		56.75		56.75		56.75		56.54		56.54		56.54		56.54		56.75		56.75		56.75		56.75		56.54		56.54		56.54		56.54		56.75		56.75		56.75		56.75

		Receiver

		(10) Number of receive antenna elements		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

		(10a) Number of receive receive TxRUs
Note: this row is void (empty) for downlink		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		(10b) Number of receive chains modelled in LLS		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

		(11)  total antenna gain at antenna gain component 3 & antenna gain component 4 of receiver = (11a) - (11b)  (dB) 		(3.00)		-3.00		-3.00		-3.00		(3.00)		-3.00		-3.00		-3.00		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		-3.00		-3.00		-3.00		-3.00		-3.00		-3.00		-3.00		-3.00		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)

		(11a) antenna gain at antenna gain component 3 & antenna gain component 4 of receiver 
    =  (11c) + 10 log (  (10)/(10a) )     (dB) for uplink
    =  (11c) + 10 log (  (10)/(10b) )     (dB) for downlink		(3.00)		-3.00		-3.00		-3.00		(3.00)		-3.00		-3.00		-3.00		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		-3.00		-3.00		-3.00		-3.00		-3.00		-3.00		-3.00		-3.00		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)

		(11b) antena gain correction factor at antenna gain component 3 & antenna gain component 4 of receiver (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(11c) gain of antenna element (dBi)		(3.00)		-3.00		-3.00		-3.00		(3.00)		-3.00		-3.00		-3.00		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		-3.00		-3.00		-3.00		-3.00		-3.00		-3.00		-3.00		-3.00		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)		(3.00)

		(11bis) total antenna gain at antenna gain component 2  of receiver = (11bis-a) - (11bis-b) (dB)
Note: zero for downlink		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(11bis-a) antenna gain at antenna gain component 2 of receiver = 10 log( (10a)/(10b)) (dB)
Note: zero for donwlink		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(11bis-b) antena gain correction factor at antenna gain component 2 of receiver (dB)
Note:  zero for downlink		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

		(13) Receiver noise figure (dB)		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		12.00		9.50		9.50		12.00		12.00		9.50		9.50		12.00		12.00		9.50		9.50		12.00		12.00		9.50		9.50

		(14) Thermal noise density (dBm/Hz)		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00		-174.00

		(15) Receiver interference density (dBm/Hz) 		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30		-169.30

		(16) Total noise plus interference density        = 10 log (10^(( (13) + (14))/10) + 10^((15)/10))    (dBm/Hz)		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-161.26		-163.26		-163.26		-161.26		-161.26		-163.26		-163.26		-161.26		-161.26		-163.26		-163.26		-161.26		-161.26		-163.26		-163.26

		(18) Effective noise power = (16) + 10 log((3c))   (dBm)		-96.66		-94.90		-94.90		-94.90		-97.91		-94.90		-94.90		-94.90		-96.66		-94.90		-94.90		-94.90		-97.91		-94.90		-94.90		-94.90		-94.90		-94.90		-94.90		-94.90		-94.90		-94.90		-94.90		-94.90		-97.91		-94.90		-94.90		-94.90		-97.91		-94.90		-94.90		-94.90		-97.91		-94.90		-94.90		-94.90		-97.91		-94.90		-94.90		-94.90		-94.90		-94.90		-96.90		-96.90		-94.90		-94.90		-96.90		-96.90		-94.90		-94.90		-96.90		-96.90		-94.90		-94.90		-96.90		-96.90

		(19) Required SNR (dB)		8.04		4.35		0.15		-1.61		7.92		3.44		-0.64		-2.45		8.00		4.68		-0.04		-1.66		7.82		3.62		-0.87		-2.58		3.58		1.63		0.12		-1.10		2.78		0.90		-0.81		-1.82		8.91		4.39		0.12		-1.63		8.54		3.98		-0.42		-2.08		8.52		4.07		-0.06		-1.79		8.25		3.71		-0.61		-2.26		1.41		-1.20		1.41		-1.20		1.06		-1.55		1.06		-1.55		1.75		-0.80		1.75		-0.80		1.25		-1.38		1.25		-1.38

		(20) Receiver implementation margin (dB)		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00		2.00

		(21) H-ARQ gain (dB)
Note: Only applicable if HARQ is not considered in LLS		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(22) Receiver sensitivity = (18) + (19)  + (20) – (21)  (dBm)		-86.62		-88.55		-92.75		-94.51		-87.99		-89.46		-93.54		-95.35		-86.66		-88.22		-92.94		-94.56		-88.09		-89.28		-93.77		-95.48		-89.32		-91.27		-92.78		-94.00		-90.12		-92.00		-93.71		-94.72		-87.00		-88.51		-92.78		-94.53		-87.37		-88.92		-93.32		-94.98		-87.39		-88.83		-92.96		-94.69		-87.66		-89.19		-93.51		-95.16		-91.49		-94.10		-93.49		-96.10		-91.84		-94.45		-93.84		-96.45		-91.15		-93.70		-93.15		-95.70		-91.65		-94.28		-93.65		-96.28

		(22bis) MCL = (3bis)  - (22) + (5) + (11bis)   (dB)		137.28		137.97		142.17		143.93		142.38		143.86		147.94		149.75		137.32		137.64		142.36		143.98		142.48		143.68		148.17		149.88		138.74		140.69		142.20		143.42		144.52		146.40		148.11		149.12		136.41		137.93		142.20		143.95		141.76		143.32		147.72		149.38		136.80		138.25		142.38		144.11		142.05		143.59		147.91		149.56		140.91		143.52		142.91		145.52		146.24		148.85		148.24		150.85		140.57		143.12		142.57		145.12		146.05		148.68		148.05		150.68

		(23) Hardware link budget, a.k.a MIL  = (9) + (11) + (11bis) − (12) − (22)   (dB)
Note: MIL can also be derived by (22bis) + (4) – (8) + (11) − (12)		140.40		141.09		145.29		147.05		140.73		142.21		146.29		148.10		140.44		140.76		145.48		147.10		140.83		142.03		146.52		148.23		141.86		143.81		145.32		146.54		142.87		144.75		146.46		147.47		139.53		141.05		145.32		147.07		140.11		141.67		146.07		147.73		139.92		141.37		145.50		147.23		140.40		141.94		146.26		147.91		144.03		146.64		146.03		148.64		144.59		147.20		146.59		149.20		143.69		146.24		145.69		148.24		144.40		147.03		146.40		149.03

		Calculation of available pathloss

11048224: 11048224:
The followings are subject to company to report or not.

		(25) Shadow fading margin  (function of the cell area reliability and lognormal shadow fading std deviation ) (dB)		7.56		7.56		7.56		7.56		8.45		8.45		8.45		8.45		7.56		7.56		7.56		7.56		8.45		8.45		8.45		8.45		7.56		7.56		7.56		7.56		8.45		8.45		8.45		8.45		7.56		7.56		7.56		7.56		8.45		8.45		8.45		8.45		7.56		7.56		7.56		7.56		8.45		8.45		8.45		8.45		7.56		7.56		7.56		7.56		8.45		8.45		8.45		8.45		7.56		7.56		7.56		7.56		8.45		8.45		8.45		8.45

		(26) BS selection/macro-diversity gain (dB)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(27) Penetration margin (dB)		26.25		26.25		26.25		26.25		12.50		12.50		12.50		12.50		26.25		26.25		26.25		26.25		12.50		12.50		12.50		12.50		26.25		26.25		26.25		26.25		12.50		12.50		12.50		12.50		26.25		26.25		26.25		26.25		12.50		12.50		12.50		12.50		26.25		26.25		26.25		26.25		12.50		12.50		12.50		12.50		26.25		26.25		26.25		26.25		12.50		12.50		12.50		12.50		26.25		26.25		26.25		26.25		12.50		12.50		12.50		12.50

		(28) Other gains (dB) (if any please specify)		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		(29) Available path loss = (23) – (25) + (26) – (27) + (28)   (dB)		106.59		107.28		111.48		113.24		119.78		121.26		125.34		127.15		106.63		106.95		111.67		113.29		119.88		121.08		125.57		127.28		108.05		110.00		111.51		112.73		121.92		123.80		125.51		126.52		105.72		107.24		111.51		113.26		119.16		120.72		125.12		126.78		106.11		107.56		111.69		113.42		119.45		120.99		125.31		126.96		110.22		112.83		112.22		114.83		123.64		126.25		125.64		128.25		109.88		112.43		111.88		114.43		123.45		126.08		125.45		128.08

		Range/coverage efficiency calculation

		(30) Maximum range (based on (29) and according to the system configuration section of the link budget) (m)		147.30		153.41		196.48		217.94		501.81		547.52		696.29		774.63		147.65		150.46		198.69		218.58		504.77		541.75		705.78		780.59		160.53		180.07		196.82		211.49		569.23		635.90		703.29		746.41		139.94		153.05		196.82		218.20		483.81		530.38		687.32		757.93		143.19		155.96		198.92		220.26		492.15		538.88		695.06		766.01		182.42		212.74		205.22		239.33		629.93		734.63		708.68		826.46		178.80		207.79		201.15		233.76		622.92		727.31		700.79		818.23
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