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1. Discussions
This contribution addresses couple of remaining issues for LP-WUS evaluation and it is provided in Table 1
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Table 1. Remaining issues for LP-WUS evaluation methodologies
	
	Part 
	Comment
	TR Section

	1
	The following characteristics for target use cases are considered in the study item:
· IoT cases including e.g., industrial wireless sensors, controllers, actuators and etc, including the following characteristics,
· FFS: latency
· primary for small form devices
· power-sensitive
· static, nomadic or limited mobility
· Wearable cases including e.g., smart watches, rings, eHealth related devices, and medical monitoring devices etc., 
· FFS: latency
· primary for small form devices,
· power-sensitive
· low/medium speed, FFS: high speed
· eMBB cases including e.g., XR/smart glasses, smart phones and etc.,
· FFS: latency
· devices form is various and not restricted
· power-sensitive
· low/medium speed, FFS: high speed
Note: other use cases/characteristics are not precluded if any.

	Need a resolution for FFS:latency in RAN1#114. Considering it has been discussed several rounds and no conclusion can be achieved, suggest to remove.
· P1-1: remove FFS:latency

For FFS: high speed, it is not clear the use case. When UE is in high speed, it need to performance mobility assessment and perform HO/reselection. 
· P1-2: low/medium speed is prioritized, high speed is low priority
	5

	2
	Both RRC IDLE/INACTIVE and CONNECTED modes are to be studied as part of the LP-WUS/WUR SI. 
· FFS: Further prioritization if needed during the study item.
	Most of the studies has been done and no need for the FFS now.
· P2: For RRC IDLE/INACTIVE and CONNECTED, remove “FFS: Further prioritization if needed during the study item.”

	5

	3
	Table 6.1-1 Performance metrics for system impact analysis

	FFS: NW power consumption / Energy Efficiency
	[Impact of LP-WUS/WUR operation on gNB energy consumption as performance metric in system impact analysis.]



	The network power consumption is evaluated by more than 3 companies. It is suggested to remove FFS and [] 
· P3: remove FFS and [] in Table 6.1-1 for network power consumption

	6.1

	4
	For IDLE/INACTIVE state, 
· the latency is the time interval between the data arrival time at the gNB and the time of the first PO UE can monitor the paging message
· alternatively, if UE is not required to monitor a PO after wake-up, company to report detailed procedure and definition of the latency. In RAN1#111, there are no definitions being precluded

· sync/re-sync for main radio is included

	For latency definition, remove the RAN1#111 related description

· P4: Update the latency definition and remove “. In RAN1#111, there are no definitions being precluded”

	6.1

	5
		UPT
	The definition is the same as in [TR38.840]
Note: it is for connected mode purpose.



	· P5: Confirm the WA that the UPT definition is according to TR38.840
	6.1

	6
	Number of RX for LR and MR

	Number of RX chains at the UE’s MR 
	Case 1: 1 Rx for Redcap
Case 2: 2 Rx
Case 3: 4 Rx
Company to report which case is being used. Further decision on antenna assumption for coverage is FFS.

	Number of RX chains for LP-WUR
	1 Rx
Note: agreed in RAN1#110bis




	Remove FFS and confirm the 1 RX for Number of RX chains for LP-WUR for evaluation

· P6: Modified Table 6.2-1
	Number of RX chains at the UE’s MR 
	Case 1: 1 Rx for Redcap
Case 2: 2 Rx
Case 3: 4 Rx
Company to report which case is being used. Further decision on antenna assumption for coverage is FFS.

	Number of RX chains for LP-WUR
	1 Rx
Note: agreed in RAN1#110bis



	6.1

	7
	
	Reference PDCCH configuration
		SCS
	30kHz for TDD, 15kHz for FDD.

	Aggregation level
	8, 16
Company to report which case is being used. Further decision on aggregation level for coverage is FFS.

	Payload
	40 bits

	CORESET size
	2 symbols, 48 PRBs

	Tx Diversity
	Reported by companies

	BLER
	1% BLER,






	Companies has studied different AL for comparison, no need to further decide.
· P7: remove Further decision on aggregation level for coverage is FFS.

	6.2.2

	8
	UE velocity
Urban: 3km/h 
Rural: 3km/h, FFS: 120km/h (optional 30km/h) for outdoor
	For the simulation results, no input other than 3km/h is found. So consider to remove FFS for 120km/h (optional 30km/h) for outdoor
· P8: remove other speed assumption, e.g., Rural: 3km/h, FFS: 120km/h (optional 30km/h) for outdoor


	6.2.2

	9
	RAN1 further study the designs [target]/techniques of LP-WUS to have a comparable coverage as NR channel X. The NR channel X is
· Option #1: PDCCH for paging
· Option #2: PUSCH for message3
· FFS other options, e.g., between option1and option2 (better than PUSCH, worse than PDCCH)
· The final design will jointly consider the coverage with other KPIs
· FFS additional detail assumptions for NR channels, e.g., the message size for MSG3 and etc.

	Related agreements have been made in RAN1#113 so no need to keep FFS.

· P9: remove	“FFS additional detail assumptions for NR channels, e.g., the message size for MSG3 and etc. ”


	6.2.2

	10
	FAR description are captured in section 6.2.3 in several places.
	· P10: Remove all the MDR/FAR part here and merge it into the Table 6.2-2 as follows,

· The miss-detection rate (MDR) of LP-WUS 1%,
· The false-alarm rate (FAR) of LP-WUS
· [0.1%, 1%]	Comment by 晓冬 沈: Remove []
· Other values are not precluded for studying, reported by companies
· Further discuss on the following alternatives for FAR target	Comment by 晓冬 沈: Delete these part ‘Further discuss…’ since it has been solved in the later agreement.
· 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
· Companies to report details, e.g., receiver behaviour, how to compute MDR, detection threshold	Comment by 晓冬 沈: Addressed by the agreement right before the table. No remaining issue on FAR.
· Companies to report the selected reference time duration values and the associated number of WUS attempts/trials
· 
· 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
· The above values applied in both RRC CONNECTED and IDLE/INACTIVE mode.
· FFS FAR requirement based on the study outcome of the impact of FAR on power consumption / power saving gain / system overhead	Comment by 晓冬 沈: Keep the FFS bullet as the impact on power/overhead due to different FAR assumption has been studied by companies.	Comment by 晓冬 沈: suggest to remove
· 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.	Comment by 晓冬 沈: Suggest to delete the bullet, the impact of FAR due to gNB transmission (non-WUS signals) can be further discussed in WI phase. 


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	Comment by 沈晓冬: RAN1#112, AI9.13.1
For evaluation purpose, FAR target is determined across a reference time duration T of one or multiple LP-WUS attempts/trials,	Comment by 沈晓冬: RAN1#112-bis, AI9.11.1
· 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.


	6.2.3

	11
	There is still FFS for BW options. 

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
	Suggest to remove the FFS for LP-WUS BW considering the inputs.
· P11: Remove FFS for LP-WUS BW assumption, 
· FFS: other options are up to companies to report

	6.2.3

	12
		RTC max frequency error [ppm], 
FFS: RTC frequency drift [ppm/s]
	20, FFS:[0.1])



	It is unclear RTC frequency drift range model and details of how RTC can be used for frequency sync. Suggest to remove FFS since no enough time to simulate.
· P12: remove FFS for RTC model
	RTC max frequency error [ppm], 
FFS: RTC frequency drift [ppm/s]
	20, FFS:[0.1])




	6.2.3

	13
	Power consumption Model

Relative Power (unit) for MR ultra-deep sleep is [0.015]
	· P13: confirm the WA that Relative Power (unit) for MR ultra-deep sleep is 0.015
	6.3.1

	14
	Power model for LP-WUR 
FFS: LP-WUR power consumption values for FR2.
	· P14: stop FFS for LP-WUR power consumption values for FR2
	6.3.2



2. Conclusions
Proposal 1: adopt the proposals 1-14 in Table 1 in Tdoc R1-2307215
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