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Introduction
In RAN#86, a work item on “NR Sidelink enhancement” was approved [1]. This work item was further updated in RAN#88-e [2] to account for the delay in starting the work item due to travel restrictions. 
One of the objectives of the work item is to update the sidelink evaluation methodology for power saving by reusing the LTE device-to-device TR (TR 36.843) [3] and the NR power savings TR (TR 38.840) [4].

1. Sidelink evaluation methodology update: Define evaluation assumption and performance metric for power saving by reusing TR 36.843 and/or TR 38.840 (to be completed by RAN#89) [RAN1]
· Note: TR 37.885 is reused for the other evaluation assumption and performance metric. Vehicle dropping model B and antenna option 2 shall be a more realistic baseline for highway and urban grid scenarios. 

In RAN1#102-e good progress has been made regarding the SL evaluation methodology for power savings. The agreements are listed in the appendix. Agreements covered the following evaluation assumptions:
· Reference configuration for power consumption model.
· Evaluation baseline for power consumption.
· Power scaling assumption for BWP and number of Rx antennas.
· Power consumption levels.
· Evaluation metrics for SL power saving simulations.
In this contribution, we present Samsung’s views on the remaining evaluation assumptions for the simulation of the power saving sidelink enhancements.
Discussion
In this section we discuss and present additional simulation assumptions not covered by the agreements of the last meeting. We also present our views on the working assumptions from RAN1#102-e.
Deployment Scenario and UE Dropping
For the deployment scenario, follow the urban grid configuration of Figure A-1 of [5], as shown in Figure 1, using the evaluation assumptions of Table 6.1.1-1 of [5] with System BW set to 40 MHz.
For UE dropping:
· Pedestrian UE dropping:  users are randomly and uniformly distributed off road (within the pink and green boxes of Figure 1). 
· Optionally, type 1 vehicles [5] can be dropped following the option A dropping model of [5] as described in section 6.1.2 of [5].
· When vehicular UEs are dropped, in addition to the pedestrian UEs, the SL is shared between the vehicular and pedestrian UEs, wherein the pedestrian UEs are power limited and vehicular UEs are not power limited.
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[bookmark: _Ref54113983]Figure 1: Deployment configuration
Proposal 1:
· Use urban configuration grid with evaluation assumptions from Table 6.1.1-1 of TR 37.885.
· Pedestrian UE dropping: users are randomly and uniformly distributed off road.
· Optionally, vehicular UEs can be dropped following option A dropping model from TR 37.885.

Antenna Model and Channel Model
For antenna model follow the assumptions of section 6.1.4 of [5]:
· Macro base station antenna height: 25 m
· Macro base station antenna element pattern: Table 6.1.4-2 of [5].
· Macro base station antenna array configuration: Table 6.1.4-3 of [5].
· Pedestrian UE antenna height: 1.5 m.
· Pedestrian UE antenna element pattern: Table 6.1.4-6 of [5].
· Pedestrian UE antenna array configuration: Table 6.1.4-7 of [5].
· Vehicular UE (Type 1) antenna height: 0.75 m
· Vehicular UE antenna element pattern (Option 1): Table 6.1.4-8 of [5].
· Vehicular UE antenna array configuration (Option 1): Table 6.1.4-9 of [5].
Proposal 2:
Follow antenna model assumptions from TR 37.885, using option 1 for vehicular UEs.
For LOS/NLOS probability follow that of Urban Macro channel model as defined in 38.901 [7].
For pathloss modeling, follow the pathloss model defined table 6.2.1-1 of [5].
For shadowing correlation, UE links are considered i.i.d with respect to shadowing correlation.
For fast fading follow parameters in Table 6.2.3-1 of [5].
Proposal 3:
For the channel model apply the following assumptions:
· For LOS/NLOS follow the LOS/NLOS of Urban Macro channel model as defined in TR 38.901.
· Pathloss modeling follows that defined in TR 37.885.
· For shadowing correlation, UE links are considered i.i.d. with respect to shadowing correlation.
· For fast fading modeling follow parameters of TR 37.885.

Traffic Model
The V2X study item defined two types of traffic models in section 6.1.5 of [5]:
· Periodic traffic model.
· Aperiodic traffic model.

For periodic traffic, there are three models for low, medium and high traffic intensity. For aperiodic traffic, there are two models for medium and high traffic intensity. Companies to select from these traffic models for evaluation..

Proposal 4: 
Select from the traffic models defined in TR 37.885.
 
Power Consumption Model (Remaining Issues)
In RAN1#102-e [8], the following working assumption was made:
· (Working assumption) Scaling of SL BWP size adaptation in RX perspective
· X MHz is (0.4 +0.6*(X-20)/80)*100 MHz

While the sub-channels might not be configured across the entire SL BWP, yet the above formula is simple enough and can serve as a first order approximation of the power scaling. We propose to agree to the above working assumption, where X is the SL BWP width.
Proposal 5:
Agree to the following working assumption:
· (Working assumption) Scaling of SL BWP size adaptation in RX perspective
· X MHz is (0.4 +0.6*(X-20)/80)*100 MHz
· X is the size of the BWP


In RAN1#102-e [8], the following working assumption was made:
· (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”

While the non-PSFCH sidelink slot is only 13 symbols, and the PDCCH+PDSCH slot is 14 symbols, yet the above working assumption can serve as a first order approximation. We propose to agree to the above working assumption.
Proposal 6:
Agree to the following working assumption:
· (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”

In RAN1#102-e [8], the following working assumption was made:
· (Working assumption) For power consumption level of “PSFCH RX”, 
· the power consumption level is power consumption level of “PDCCH-only” for cross-slot scheduling

We propose to agree to the above working assumption.
Proposal 7:
Agree to the following working assumption:
· (Working assumption) For power consumption level of “PSFCH RX”, 
· the power consumption level is power consumption level of “PDCCH-only” for cross-slot scheduling

Conclusions
In this contribution we presented our views regarding the remaining simulation assumptions and the working assumptions from the last meeting. The following proposals have been made:
Proposal 1:
· Use urban configuration grid with evaluation assumptions from Table 6.1.1-1 of TR 37.885.
· Pedestrian UE dropping: users are randomly and uniformly distributed off road.
· Optionally, vehicular UEs can be dropped following option A dropping model from TR 37.885.

Proposal 2:
Follow antenna model assumptions from TR 37.885, using option 1 for vehicular UEs.

Proposal 3:
For the channel model apply the following assumptions:
· For LOS/NLOS follow the LOS/NLOS of Urban Macro channel model as defined in TR 38.901.
· Pathloss modeling follows that defined in TR 37.885.
· For shadowing correlation, UE links are considered i.i.d. with respect to shadowing correlation.
· For fast fading modeling follow parameters of TR 37.885.

Proposal 4: 
Select from the traffic models defined in TR 37.885.

Proposal 5:
Agree to the following working assumption:
· (Working assumption) Scaling of SL BWP size adaptation in RX perspective
· X MHz is (0.4 +0.6*(X-20)/80)*100 MHz
· X is the size of the BWP

Proposal 6:
Agree to the following working assumption:
· (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”

Proposal 7:
Agree to the following working assumption:
· (Working assumption) For power consumption level of “PSFCH RX”, 
· the power consumption level is power consumption level of “PDCCH-only” for cross-slot scheduling
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Appendix
Agreements from RAN1#102-e
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.



7

image1.emf
Lane width: 3.5m

Sidewalk width: 3m

Street width: 20m

433m

250m

Road grid


