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Introduction
In RAN1#102-e [1], the following agreements were made on sidelink evaluation methodology for power saving. 

	Agreements:
· For reference configuration for power consumption model,
· 14 SL symbols in a slot (including AGC and TX-RX switching period) 
· SL sub-carrier spacing (SCS)
· 30 kHz SCS for FR1
· SL BWP size
· 100 MHz for FR1
· 2 OFDM symbols for PSCCH (excluding AGC symbol)
· TX antenna  port (AP)
· 1 TX AP for FR1
· RX AP
· 4 RX APs for FR1
· TX power of {0 dBm, 23 dBm} for FR1 
· Note that FR2 is not precluded as an optional/additional reference configuration, and companies are encouraged to provide power consumption model for FR2.
· Note that 15 kHz SCS is not precluded as an optional/additional reference configuration, and companies are encouraged to provide power consumption model for 15 kHz SCS.

Agreements:
· For evaluation, the followings are baseline
· 2 RX APs 
· 1 TX AP
· 40 MHz for SL BWP size 
· Note that parameters or cases other than baseline is not precluded for evaluation, and companies are encouraged to provide the assumptions in details. 

Agreements:
· For power consumption scaling for adaptation, 
· (Working assumption) Scaling of SL BWP size adaptation in RX perspective
· X MHz is (0.4 +0.6*(X-20)/80)*100 MHz
· Scaling for SL BWP size adaptation in TX perspective
· No scaling
· Scaling for RX AP adaptation for FR 1
· 2 RX is 0.7*4 Rx power
· Note that scaling for adaptation on other parameters is not precluded for power consumption model, and companies are encouraged to provide the assumptions in details. 

Agreements:
· For power consumption level,
· Reuse three states of “Sleep” specified in TR38.840 including transition time/energy consumption
· (Working assumption) For “PSCCH/PSSCH RX”,
· In non-PSFCH-slot (i.e., the number of PSCCH/PSSCH symbols is 13), 
· the power consumption level is the same as that of “PDCCH+PDSCH”
· For power consumption level of “PSCCH/PSSCH TX” 
· In non-PSFCH-slot (i.e. the number of PSCCH/PSSCH symbols is 13), 
· the power consumption level is the same as that of “UL” for long PUCCH or PUSCH
· For power consumption level of “1st SCI/2nd SCI RX”, 
· the power consumption level is [0.7]* power consumption level of “PSCCH/PSSCH RX”
· For power consumption level of “PSFCH TX”, 
· the power consumption level is [0.3]*power consumption level of “UL” for long PUCCH or PUSCH
· (Working assumption) For power consumption level of “PSFCH RX”, 
· the power consumption level is power consumption level of “PDCCH-only” for cross-slot scheduling
· For power consumption level of “S-SSB TX” (in 13 symbol duration), 
· the power consumption level is the same as power consumption level of “UL” for (long PUCCH or PUSCH)
· For power consumption level of “S-SSB RX”, 
· the power consumption level is [1.5]*power consumption level of “Uu SSB-processing”
· The power consumption level of “GNSS-processing” is 8 
· When the synch reference source is gNB, reuse power consumption level of “Uu SSB processing”
· Power consumption level of “SL-CSI-RS processing” is not separately defined
· Note that power consumption level of other Power states is not precluded, and companies are encouraged to provide the assumptions in details.

Agreements:
· For evaluation metric, the followings are considered
· PRR
· PIR
· Power consumption reduction ratio = (power consumption for baseline scheme with Rel-16 Mode 2 resource allocation (i.e. full sensing) - power consumption for proposed scheme)/power consumption for baseline scheme with Rel-16 Mode 2 resource allocation (i.e. full sensing)
· Note that power consumption for baseline scheme with Rel-16 Mode 2 resource allocation (i.e. full sensing) and the power consumption for the proposed scheme are evaluated under the same evaluation assumptions.



In this contribution we discuss remaining details on sidelink evaluation methodology. 

Discussion
In Rel-16 NR-Uu power saving study, companies were required to report the % time distribution for different power states in their simulations as a calibration exercise. Similar reporting should be encouraged in the sidelink evaluation study to help calibrate results among companies. As an example, following reporting can be used by companies: on average, x% of the simulation time is used for 1st SCI/2nd SCI RX state, y% of the simulation time is used for PSCCH/PSSCH RX state, z% of the simulation time is used in micro sleep state, etc. 

We propose the following:

Proposal 1: The % time distribution for different power states shall be reported by companies from their simulations for calibration purposes.

[bookmark: _GoBack]Another power state should be introduced for the simultaneous reception of S-SSB and PSCCH/PSSCH in the evaluation methodology as an RX state for the UEs that are using S-SSB as their sync source. The relative power for this state can be set to the 0.85x the sum of their respective relative powers. 
We propose the following:
Proposal 2: Introduce an RX state for S-SSB + PSCCH/PSSCH with a relative power of 0.85x the sum of their respective relative powers.
In addition, it is also useful to consider the scenarios where the 1st SCI cannot be decoded. As such cases also lead to UE power consumption, the evaluation methodology should incorporate this case. Since a UE that fails to decode the 1st SCI cannot decode the 2nd SCI, a 1st-SCI only RX state should be introduced. 
We propose the following:
Proposal 3: Introduce an RX state for 1st-SCI-only reception to capture power consumption when the 1-st SCI cannot be decoded.

One of the RAN2-led objectives of Rel-17 WI on sidelink enhancements is the alignment of SL-DRX pattern with the SL-DRX pattern of other sidelink users. Another objective is the alignment of SL-DRX pattern with the same UE’s Uu-DRX pattern (if configured). According to the these objectives, an in-coverage UE that operates in Mode-1 may need to align its SL-DRX pattern simultaneously with its own Uu C-DRX and with the  SL-DRX pattern of other users. In comparison, an out-of-coverage UE operating in Mode-2 may not have any active Uu DRX configuration, and such a UE will only need to align its SL-DRX to other sidelink users. Any misalignment between two SL-DRX configurations will likely to cause packet loss, which will lead to more HARQ re-transmissions, hence higher power consumption. 
As alignment of SL-DRX pattern to two different DRX configurations simultaneously is more challenging for an in-coverage UE operating in Mode-1, there will be a gap in power consumption levels between a Mode-1 UE and Mode-2 UE. In our view, such difference in power consumption levels should be understand accurately. Therefore, the evaluation methodology should allow to study a Mode-1 UE’s power consumption separately from a Mode-2 UE’s. Hence, in our view the reception of DCI scheduling PSCCH/PSSCH should be defined as a separate RX state for in-coverage UEs.

We propose the following:

Proposal 4: Define an RX state for the reception of DCI scheduling PSCCH/PSSCH for in-coverage UEs to accurately capture the difference in power consumption levels between an in-coverage UE and out-of-coverage UE.
Conclusions
We have the following proposals:

Proposal 1: The % time distribution for different power states shall be reported by companies from their simulations for calibration purposes.
Proposal 2: Introduce an RX state for S-SSB + PSCCH/PSSCH with a relative power of 0.85x the sum of their respective relative powers.
Proposal 3: Introduce an RX state for 1st-SCI-only reception to capture power consumption when the 1-st SCI cannot be decoded.
Proposal 4: Define an RX state for the reception of DCI scheduling PSCCH/PSSCH for in-coverage UEs to accurately capture the difference in power consumption levels between an in-coverage UE and out-of-coverage UE.
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