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1	Overall description
[bookmark: _Hlk127392347]RAN1 would like to thank RAN4 for the LS on low-power wake-up receiver architectures in R1-2302287 (R4-2303712).
[bookmark: _GoBack]Please find RAN1’s answers on the questions below:
1. Whether IoT/wearables/smartphone UE types are all considered for LP-WUR design
Answer: Yes, it has been agreed in RAN1 that all UE types are considered in R18 LP-WUS/WUR study item: 
· IoT cases: including e.g., industrial wireless sensors, controllers, actuators and etc.
· wearable cases: including e.g., smart watches, rings, eHealth related devices, and medical monitoring devices etc. 
· eMBB cases: including e.g., XR/smart glasses, smart phones and etc.

2. Power consumption, coverage and SNR targets 
Answer: The UE power consumption models for different operating states of existing devices have been defined as power units relative to the power consumption of deep sleep state, while the absolute power consumption is not defined, and up to implementation. In particular, 
· Power model for non-RedCap 4Rx UEs has been captured in TR 38.840. For FR1, the relative power for non-RedCap UE deep sleep state is 1 unit, while the relative power for PDCCH-only monitoring (same-slot scheduling) or SSB/CSI-RS processing is 100 units. Other details are captured in section 8.1.1 of TR38.840. 
· Power model for RedCap UEs has been captured in TR 38.875. In particular,
· For 2Rx RedCap UEs, the relative power for deep sleep state is 0.8 unit, while the relative power for PDCCH-only monitoring (same-slot scheduling) or SSB/CSI-RS processing is 50 units. 
· For 1Rx RedCap UEs, the relative power for different states are further scaled by “0.7” compared to those of 2Rx RedCap UEs. For FR1, the relative power for deep sleep state is 0.56 unit, while the relative power for PDCCH-only monitoring (same-slot scheduling) or SSB/CSI-RS processing is 35units. Other details are captured in section 6.2 of TR 38.875.
Furthermore, RAN1 has agreed ‘Ultra-deep sleep’ power state for main radio. The total time for main radio transition from ultra-deep sleep to active/micro sleep state is the sum of ramp-up time and time for sync/re-sync. Ramp-up time may consist of the procedure for [main radio hardware tune on e.g., boot, memory load and etc.]. Time for sync/re-sync consists of the procedure for [main radio to re-synchronization with the serving gNB etc.], Currently, RAN1 assumes 400ms or [800ms] for evaluation for the ramp-up time and companies can report the assumption of time for sync/re-sync in the initial evaluation and it is up to 10 SSB. 
[bookmark: _Hlk131773284][bookmark: _Hlk131773457][bookmark: _Hlk131773351]Regarding LP-WUR power consumption, it has been agreed in RAN1 that the relative power consumption of 0.01/0.05/0.1/1/2/4 units and 0.001 unit are used for evaluation for FR1 for the power state ‘On’ and ‘Off’ of LP-WUR, respectively, and other values are FFS. Compared to the relative power consumption for active DL reception state of NR non-RedCap or NR RedCap UEs, tens to thousands of times of power reduction are expected  by LP-WUR for LP-WUS monitoring.
RAN 1 is still studying the coverage and SNR target for LP-WUS and it may not be as good as the existing signal channels.
3. [bookmark: _Hlk131433797]Max occupied RB number in channel bandwidth for LP-WUS, for 1.4MHz and 5MHz RF bandwidth case
[bookmark: _Hlk131433713][bookmark: _Hlk131435476]Answer: The size of max occupied RB number in channel bandwidth for LP-WUS and synchronization signal depends on the size of guard gap, when guard gap is included in WUS RF bandwidth. The size of guard gap is not expected to be determined in RAN1 as it highly depends on the receiver requirements on adjacent channel and adjacent subcarrier interference rejection and filter characteristics. 
4. Possible supported SCS for LP-WUS, if applicable
Answer: It has been agreed in RAN1 that the SCS of a CP-OFDM symbol used for LP-WUS generation can be the same as SCS used for other NR transmissions in CP-OFDM symbol overlapping in time, i.e., 15kHz, 30kHz in FR1, and RAN1 is still studying the different SCS case.
5. Whether WUS can be located in a band separate from the UE’s NR band
Answer: RAN1 has not explicitly discussed LP-WUS located in a band separate from the UE’s NR band, but it has not been excluded in RAN1. 
6. Whether FR1 is considered as first priority frequency range 
Answer: It has been agreed in RAN1 to study FR1 for LP-WUS while it is FFS whether FR2 is included in the scope of LP-WUS SI.
7. Whether in-band power boosting of LP-WUS is considered from RAN1 perspective
Answer: Yes, it has been agreed in RAN1 that for in-band operation of LP-WUS, 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.
2	Actions
To RAN4: 
ACTION: 	3GPP RAN1 respectfully asks RAN4 to take the above feedback into account.
3	Dates of next TSG-RAN WG1 meetings
TSG-RAN WG1 Meeting #113                           	 22-26 May, 2023    		     Incheon, KR
TSG-RAN WG1 Meeting #114                           	 21-25 August, 2023    		Toulouse, France



