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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]According to the WID [1] of RAN #88e, RAN1 needs to define evaluation assumption and performance metric for power saving in R17 NR sidelink. The objective is as follows:
	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]
· [bookmark: OLE_LINK1]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 system level evaluation assumption and performance metric by reusing TR 38.840 [2] with some modification for power saving in NR sidelink.
2 Discussion
2.1 System-level simulation assumption
According to the WID of sidelink evaluation methodology for power saving, evaluation assumption and performance metric for power saving in NR Uu could be a baseline. As for the other evaluation assumptions for system-level simulation, TR 37.885 [3] is reused with vehicle dropping model B and antenna option 2 as baseline for highway and urban grid scenarios.
Power saving scheme in NR sidelink would reduce power consumption due to the reduction on PSCCH monitoring. Meanwhile, the system would have system performance loss. Therefore, the purpose of system-level simulation is to evaluate the power saving gain and the cost of system performance loss with power saving scheme, compared to the baseline system without power saving scheme. In our view, the definition of power saving gain in TR 38.840 shall be reused for NR sidelink evaluation, which is the percentage of power consumption reduction of the power saving scheme from the baseline scheme. On the other hand, system performance metrics including packet throughput and PRR/ PIR from TR 37.885 shall be reused. Power saving scheme should obtain power saving gain with ensuring a certain level of system performance.
[bookmark: OLE_LINK5]Proposal 1: The definition of power saving gain in TR 38.840 as well as system performance metrics including packet throughput and PRR/ PIR from TR 37.885 shall be reused in R17 NR sidelink.
2.2 SL UE power consumption model for FR1
For developing UE power consumption model of NR sidelink, some modification is required to the power consumption model in TR 38.840 of NR Uu. We provide the reference configuration for FR1 shown in Table 1. The preferred system bandwidth is 40 MHz and the SCS is 30 kHz. And the other parameter configurations could be set according to the conclusion of R16 V2X, leaving the value of PSCCH blind decoding to be determined based on the conclusion on NR UE feature for 5G V2X.
Table 1: Reference configuration for FR1
	· [bookmark: OLE_LINK4]Reference configuration for FR1:
-	Subcarrier spacing (SCS): 30 kHz 
-	Number of carrier: 1CC
-	System Bandwidth: 40 MHz
-	PSCCH: 2 or 3 symbols, [10, 12, 15, 20, 25] PRBs
-	[X] PSCCH blind decoding
-	PSFCH: 3 symbols, 1 PRB
-  PSSCH of max data rate
-  Modulation: 64 QAM, [256QAM]
-	Antenna configuration: 1TX, 2RX


Proposal 2: Table 1 should be adopted as reference configuration for FR1 of NR sidelink.
As shown in Table 2, the power states and relative power consumption values for the reference configuration are adopted for the UE power saving in NR sidelink.
· Sleep states: introducing the same three states as in NR Uu. 
The power in deep state is defined as 1 unit. And power in other states is expressed in multiples of the unit. The UE power consumption during the state transistion is reused from NR Uu.
· SCI decoding: Refer to “PDCCH-only” of NR Uu
Only decoding 1st SCI and 2nd SCI when the destination ID is not for the UE for unicast or groupcast transmission. Since UE needs to decode both 1st SCI and 2nd SCI, the power consumption is twice that of PDCCH-only in NR Uu.
· PSCCH+PSSCH (Rx): Refer to “PDCCH+PDSCH” of NR UU
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Decoding SCI and PSSCH when transmission is broadcast or the destination ID is for the UE for unicast or groupcast transmission. Since the power consumption of PSCCH+PSSCH (Rx) is affected by bandwidth and Rx antenna configuration, apply bandwidth scaling factor 0.55 and antenna scaling factor 0.7 according to the scaling rules in TR 38.840.
· PSFCH (Rx): Refer to “PDCCH-only” in NR Uu.
Detecting HARQ feedback in corresponding PSFCH resource.
· PSFCH (Tx): Refer to “short PUCCH” in NR Uu
If there is associated HARQ feedback to send, ACK/NACK in PSFCH is modeled by PSFCH (Tx) power state. Transmitting HARQ feedback with a sequence-based PSFCH format in corresponding PSFCH resource. Therefore, the power is determined by multiplying the power of “UL” in NR Uu by a scaling factor 0.3 according to the scaling rules in TR 38.840.
Table 2: SL 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

	SCI decoding
	Only decoding both 1st SCI and 2nd SCI when the destination ID is not for the UE for unicast or groupcast transmission.
	100×2

	PSCCH+PSSCH (Rx)
	Decoding SCI and PSSCH when transmission is broadcast or the destination ID is for the UE for unicast or groupcast transmission. ACK/NACK in PSFCH is modeled by PSFCH (Tx) power state. 
	300×0.55×0.7=115.5

	PSFCH (Rx)
	Detecting HARQ feedback in corresponding PSFCH resource.
	100

	PSFCH (Tx)
	Sending HARQ feedback with a sequence-based PSFCH format in corresponding PSFCH resource.
	0.3×250 (0dBm)
0.3×700 (23dBm)


[bookmark: _GoBack]Proposal 3: SL UE power consumption model for FR1 shown in Table 2 could be considered.
3 Conclusions 
In this contribution, we discussed the system level evaluation assumption and performance metric for NR sidelink and following conclusions are proposed:
Proposal 1: The definition of power saving gain in TR 38.840 as well as system performance metrics including packet throughput and PRR/ PIR from TR 37.885 shall be reused in R17 NR sidelink.
Proposal 2: Table 1 should be adopted as reference configuration for FR1 of NR sidelink.
Proposal 3: SL UE power consumption model for FR1 shown in Table 2 could be considered.
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