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Introduction
The Release-17 NR sidelink enhancement work item was initially approved in Dec. 2019 [1]. The work item descriptions (WID) were updated in [2]. One of the objectives of NR sidelink enhancement work item is sidelink evaluation methodology update. In RAN1 #102-e meeting [3], the following agreements have been made. 

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 the remaining issues on the sidelink power consumption model.  
Discussion
The power consumption states for NR sidelink have been defined [3]. The power consumption levels for some defined power consumption states have been partially provided. 

First, we think the working assumption of the “PSCCH/PSSCH RX” power state can be confirmed, where the power consumption level of “PSCCH/PSSCH RX” in a non-PSFCH-slot is equal to that of “PDCCH+PDSCH”. 

In NR sidelink, a slot can be a non-PSFCH-slot or a PSFCH-slot. A non-PSFCH-slot has 13 symbols for PSCCH/PSSCH, and 1 additional GAP symbol. A PSFCH-slot has 10 symbols for PSCCH/PSSCH, 3 symbols for PSFCH and 1 additional GAP symbol. In other words, the PSCCH/PSSCH reception of the “PSCCH/PSSCH RX” state in a PSFCH-slot has 10 symbols. Hence, we propose to scale the power consumption level of “PSCCH/PSSCH RX” in a PSFCH-slot by 10/13 * power consumption level of “PSCCH/PSSCH RX” in a non-PSFCH-slot. 

Proposal 1: Confirm the working assumption that for “PSCCH/PSSCH RX”:
· the power consumption level of “PSCCH/PSSCH RX” in a non-PSFCH-slot is the same as that of “PDCCH+PDSCH”. 
· the power consumption level of “PSCCH/PSSCH RX” in a PSFCH-slot is equal to 10/13 * (power consumption level of “PSCCH/PSSCH RX” in a non-PSFCH-slot).

The power consumption level of “PSCCH/PSSCH TX” in a non-PSFCH slot is defined [3] as that of UL for long PUCCH or PUSCH. The power consumption level of “PSCCH/PSSCH TX” in a PSFCH-slot has not been defined. Similar to “PSCCH/PSSCH RX” power state, the power consumption level of “PSCCH/PSSCH TX” in a PSFCH-slot can be set to 10/13 * power consumption of “PSCCH/PSSCH TX” in a non-PSFCH-slot.

Proposal 2: The power consumption level of “PSCCH/PSSCH TX” in a PSFCH-slot is equal to 10/13* (power consumption level of “PSCCH/PSSCH TX” in a non-PSFCH-slot). 

A PSFCH-slot is composed of two sets of symbols, the first set is for PSCCH/PSSCH and the second set is for PSFCH. This implies that up to two power states can coexist in a PSFCH-slot. Hence, the power consumption level of a combinational power state is equal to the sum of power consumption levels of the two component power states. The first component power state is selected from “PSCCH/PSSCH TX”, “PSCCH/PSSCH TX” or “1st SCI/2nd SCI RX” states. The second component power state is selected from “PSFCH TX” or “PSFCH RX” states.  

Proposal 3: Support a combination of two power consumption states in a PSFCH-slot, where 
· the first component power state is selected from {“PSCCH/PSSCH TX”, “PSCCH/PSSCH RX”, “1st SCI/2nd SCI RX”}
· the second component power state is selected from {“PSFCH TX”, “PSFCH RX”} 
· the power consumption level of combinational power consumption states is equal to the sum of power consumption levels of the two component states.

The power state of “1st SCI/2nd SCI RX” is mainly defined for the case where UE does not decode PSSCH because it is not the destination UE of sidelink transmission. A UE learns the destination UE ID of sidelink transmission after decoding the associated 1st SCI and 2nd SCI. 

In a sidelink slot, a UE may be supposed to receive sidelink data on part of subchannels, while not to receive sidelink data on the other part of subchannels. Hence, UE may be in a combination of “PSCCH/PSSCH RX” state and “1st SCI/2nd SCI RX” state. In this case, the power consumption level is equal to (A*power consumption level of “PSCCH/PSSCH RX” state +B*power consumption level of “1st SCI/2nd SCI RX” state), where A is the number of sub-channels UE decodes PSSCH and B is the number of sub-channels UE only decodes 1st SCI/2nd SCI.   

Proposal 4: Support a combination of “PSCCH/PSSCH RX” power state and “1st SCI/2nd SCI RX” power state, with the power consumption level of (A * power consumption level of “PSCCH/PSSCH RX” state +B * power consumption level of “1st SCI/2nd SCI RX” state), where 
· A is the number of sub-channels UE decodes PSSCH 
· B is the number of sub-channels UE only decodes 1st SCI/2nd SCI.

Conclusion
In this contribution, we provided our views on NR sidelink power consumption model. Our proposals are as follows: 

Proposal 1: Confirm the working assumption that for “PSCCH/PSSCH RX”:
· the power consumption level of “PSCCH/PSSCH RX” in a non-PSFCH-slot is the same as that of “PDCCH+PDSCH”
· the power consumption level of “PSCCH/PSSCH RX” in a PSFCH-slot is equal to 10/13 * (power consumption level of “PSCCH/PSSCH RX” in a non-PSFCH-slot)

Proposal 2: The power consumption level of “PSCCH/PSSCH TX” in a PSFCH-slot is equal to 10/13* (power consumption level of “PSCCH/PSSCH TX” in a non-PSFCH-slot). 

Proposal 3: Support a combination of two power consumption states in a PSFCH-slot, where 
· the first component power state is selected from {“PSCCH/PSSCH TX”, “PSCCH/PSSCH RX”, “1st SCI/2nd SCI RX”}
· the second component power state is selected from {“PSFCH TX”, “PSFCH RX”} 
· the power consumption level of combinational power consumption states is equal to the sum of power consumption levels of the two component states.

Proposal 4: Support a combination of “PSCCH/PSSCH RX” power state and “1st SCI/2nd SCI RX” power state, with the power consumption level of (A * power consumption level of “PSCCH/PSSCH RX” state +B * power consumption level of “1st SCI/2nd SCI RX” state), where 
· A is the number of sub-channels UE decodes PSSCH 
· B is the number of sub-channels UE only decodes 1st SCI/2nd SCI.
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