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Introduction
At RAN#86, a new work item “NR Sidelink enhancement” (NR_SL_enh) was approved ‎[1]. One of the objectives deals with evaluation methodology:
	[bookmark: _Hlk47088480]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 this contribution we provide our views on sidelink evaluation methodology.


Discussion of Evaluation Methodology

Existing power consumption models
Power consumption model in TR 36.843
TR 36.843 [3] for LTE D2D ProSe defines the following power consumption model:
	-	Sleep power = 0.01 unit per sub-frame
-	RX Power = 1 unit per sub-frame
-	TX power 
-	20 unit per sub-frame for 31 dBm 
-	1 unit per sub-frame for 0 dBm and below
-	Linearly scaled with transmit power between 1mW and 10^3.1mW
-	Assume 8 sub-frames are accumulated for synchronization with WAN
-	Synchronization is assumed to be reliable for 0.5s
-	GPS power = 0.08 unit per sub-frame
-	Average power consumption when GPS is used
-	Always on independently of other communications




Power consumption model in TR 38.840
TR 38.840 [4] for NR UE power saving defines a power consumption model with three sleep states and models power consumption for transitions from and to sleep states.

Table 18: UE power consumption model for FR1
	Power State
	Characteristics
	Relative Power 

	Deep Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. Accurate timing may not be maintained.
	1 
(Optional: 0.5)

	Light Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. 
	20

	Micro sleep
	Immediate transition is assumed for power saving study purpose from or to a non-sleep state
	45

	PDCCH-only
	No PDSCH and same-slot scheduling; this includes time for PDCCH decoding and any micro-sleep within the slot. 
	100

	SSB or 
CSI-RS proc.
	SSB can be used for fine time-frequency sync. and RSRP measurement of the serving/camping cell. TRS is the considered CSI-RS for sync. FFS the power scaling for processing other configurations of CSI-RS.
	100

	PDCCH + PDSCH
	PDCCH + PDSCH. ACK/NACK in long PUCCH is modeled by UL power state. 
	300 

	UL
	Long PUCCH or PUSCH. 
	250 (0 dBm)
700 (23 dBm)




Table 19: UE power consumption during the state transistion
	Sleep type
	Additional transition energy:
(Relative power x  ms) 
	Total transition time 

	Deep sleep 
	450 
	20 ms 

	Light sleep 
	100 
	6 ms 

	Micro sleep 
	0 
	0 ms* 

	*	Immediate transition is assumed for power saving study purpose from or to a non-sleep state



[image: ]
Discussion of power consumption models
While TR 36.843 considers only a single sleep state there are 3 sleep states (deep, light and micro) in TR 38.840. Moreover, TR 38.840 includes modelling of the transitions between power states. These states seem relevant mainly to the RAN2 objective related to DRX.
[bookmark: P_sleep]Proposal 1: Include the sleep states and transitions of TR 38.840 in the power consumption model.

TR 36.843 includes a power consumption model for GNSS, while TR 38.840 does not. 
VRUs in V2X are expected to broadcast their position (e.g. in a VRU awareness message – VAM – for ETSI ITS and a Personal Safety Message – PSM – for SAE). Hence a VRU will normally be equipped with a GNSS module and the GNSS module’s power consumption should be included in the model.
[bookmark: Obs_GNSS]Observation 1: VRU UEs (e.g. pedestrian UEs) are expected to be equipped with GNSS.
[bookmark: P_GNSS]Proposal 2: Power consumption of a GNSS module shall be included in the power consumption model.

The ETSI ITS framework for VRU includes a device “VRU-Tx” defined as “having only a transmitter (no receiver) that broadcasts awareness messages or beacons about the VRU”. Such a device does not need to receive PSSCH, but it may need to perform sensing (if full sensing or partial sensing is used in UE-autonomous resource selection). Sensing will require lower power than full sidelink reception, since sensing does not require processing of the PSSCH and decoding of 2nd stage SCI and SL-SCH. For accurate modelling of power consumption of the TX-only VRU UE it may be desirable to introduce a dedicated “sensing-only” power state.
[bookmark: P_Sense]Proposal 3: In the power consumption model, consider introducing a separate sensing-only power state (different from RX).

Discussion of power saving performance metric
TR 38.840 defines the following performance metric:
UE power saving gain - percentage of  power consumption reduction of the proposed power saving scheme from the baseline scheme
[bookmark: P_PowSavMetric]Proposal 4: Re-use UE power saving gain as defined in TR 38.840 as the power saving performance metric.


[bookmark: _GoBack]

Conclusions
In this contribution we discussed evaluation methodology and make the following observations and proposals:
Power consumption model:
Proposal 1: Include the sleep states and transitions of TR 38.840 in the power consumption model.
Observation 1: VRU UEs (e.g. pedestrian UEs) are expected to be equipped with GNSS.
Proposal 2: Power consumption of a GNSS module shall be included in the power consumption model.
Proposal 3: In the power consumption model, consider introducing a separate sensing-only power state (different from RX).
Performance metrics:
Proposal 4: Re-use UE power saving gain as defined in TR 38.840 as the power saving performance metric.
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