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Introduction
In RAN1#102e meeting, the power consumption model for NR sidelink were discussed, and archived following agreements[1].
	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 will further discuss the remaining issues on power consumption model for NR sidelink in case of presence of PSFCH, and the remaining assumptions on the evaluation methodology. 
Remaining issues on NR sidelink power consumption modeling
In general, the Tx power consumption can be roughly equivalent as two parts: the fixed background power for RF, the OFDM symbols pre-processing and transmission power. The fixed background power is mainly used for RF-chain open, and the pre-processing/transmission power could be assumed as a linear with the number of OFDM symbols.  With the above assumptions, and taking the power consumption in TR38.840[2] into account, the ratio of fixed background power for transmisson(A1) and the ratio of symbol-wised pre-processing and transmission power(A2) can be deduced and shown in table 1.
Table 1: NR Uu power consumption Tx assumption in FR1
	Long PUCCH transmission(14 OFDM symbols)
	A1+A2*14=1

	Short PUCCH transmission(1 OFDM symbol)
	A1+A2*1=0.3

	The ratio of fixed background power for transmission(A1)
	≈0.246

	The ratio of symbol-wised pre-processing and transmission power(A2)
	≈0.054



Similar deducing procedure is re-used for the Rx power consumption in NR Uu, the ratio of fixed background power for reception(B1) and the ratio of symbol-wised reception and processing power(B2) can be deduced and shown in table 2.
Table 2: NR Uu power consumption Rx assumption in FR1
	PDCCH/PDSCH reception(14 OFDM symbols)
	B1+B2*14=1

	PDCCH reception only for cross-slot scehduling
	B1+B2*2=70/300

	The ratio of fixed background power for reception(B1)
	≈0.106

	The ratio of symbol-wised reception and processing power(B2)
	≈0.064



Base on above ratio values for A1, A2, B1 and B2, the power consumption level for remaining sidelink power states can be calculated and shown in Table 3. And Ptx is the power consumption level of long PUCCH transmission, and Prx is the power consumption level of PDCCH/PDSCH reception.
Table 3: Power consumption level of sidelink power states in FR1
	Power state
	Power consumption level
	Notes

	PSCCH/PSSCH Rx only in non-PSFCH slot
	(B1+B2*13)* Prx≈0.936* Prx
	13 Rx OFDM symbols 

	PSCCH/PSSCH Rx only in PSFCH slot
	(B1+B2*10)* Prx≈0.744* Prx
	10 Rx OFDM symbols

	PSCCH/PSSCH Tx only in non-PSFCH slot
	(A1+A2*13)* Ptx≈0.946* Ptx
	13 Tx OFDM symbols 

	PSCCH/PSSCH Tx only in PSFCH slot
	(A1+A2*10)* Ptx≈0.785* Ptx
	10 Tx OFDM symbols

	PSFCH Rx only
	(B1+B2*2)* Prx≈0.233* Prx
	2 Rx OFDM symbols. The value is equal to PDCCH only with cross-slot scheduling.

	PSFCH Tx only 
	(A1+A2*2)* Ptx≈0.354* Ptx
	2 Tx OFDM symbols

	PSCCH/PSSCH Rx and PSFCH Rx
	(B1+B2*12)* Prx≈0.872* Prx
	The total number of Rx OFDM symbols is 12, the PSCCH/PSSCH Rx and PSFCH Rx share the fixed background reception power.

	PSCCH/PSSCH Rx and PSFCH Tx
	(B1+B2*10)* Prx+(A1+A2*2)* Ptx≈0.744* Prx+0.354* Ptx
	Sum of power consumption levels of PSCCH/PSSCH Rx only in PSFCH slot and PSFCH Tx only.

	PSCCH/PSSCH Tx and PSFCH Tx
	(A1+A2*12)* Ptx≈0.892* Ptx
	The total number of Tx OFDM symbols is 12, the PSCCH/PSSCH Tx and PSFCH Tx share the fixed background transmission power.

	PSCCH/PSSCH Tx and PSFCH Rx
	(A1+A2*10)* Ptx+(B1+B2*2)* Prx≈0.785* Ptx+0.233* Prx
	Sum of power consumption levels of PSCCH/PSSCH Tx only in PSFCH slot and PSFCH Rx only.

	1st SCI/2nd SCI in PSFCH slot
	0.7*(B1+B2*10)* Prx≈0.521* Prx
	Scaled by the power consumption level of PSCCH/PSSCH Rx in PSFCH slot, scaling factor is 0.7.

	1st SCI/2nd SCI Rx and PSFCH Rx
	[0.7*(B1+B2*10)+(B2*2)]* Prx≈0.629* Prx
	Sum of power consumption levels of 1st SCI/2nd SCI Rx in PSFCH slot and PSFCH Rx states, the two power states share the fixed background reception power.  

	1st SCI/2nd SCI Rx and PSFCH Tx
	0.7*(B1+B2*13)*Prx +(A1+A2*2)* Ptx≈0.521* Prx+0.354* Ptx
	Sum of power consumption levels of 1st SCI/2nd SCI Rx in PSFCH slot and PSFCH Rx only  states.



Base on the above results, we have following proposals for the power consumption levels of sidelink power states.
[bookmark: _GoBack]Proposal 1: For power consumption levels in FR1,
· For PSCCH/PSSCH Rx in non-PSFCH slot, 
· The power consumption level is 0.936*power consumption level of “PDCCH+PDSCH”, which revised the working assumption in RAN1#102e-meeting.
· For PSCCH/PSSCH Rx in PSFCH slot, 
· The power consumption level is 0.744*power consumption level of “PDCCH+PDSCH”.
· For PSCCH/PSSCH Tx in PSFCH slot, 
· The power consumption level is 0.785*power consumption level of “UL” for long PUCCH or PUSCH.
· For PSFCH Tx only, 
· The power consumption level is 0.354*power consumption level of “UL” for long PUCCH or PUSCH.
· PSCCH/PSSCH Rx and PSFCH Rx
· The power consumption level is 0.872*power consumption level of  “PDCCH+PDSCH”.
· PSCCH/PSSCH Rx and PSFCH Tx
· The power consumption level is sum of the levels of “PSCCH/PSSCH Rx in PSFCH slot” and “PSFCH Tx”.
· PSCCH/PSSCH Tx and PSFCH Rx
· The power consumption level is sum of the levels of “PSCCH/PSSCH Tx in PSFCH slot” and “PSFCH Rx”.
· PSCCH/PSSCH Tx and PSFCH Tx
· The power consumption level is 0.892*power consumption level of “UL” for long PUCCH or PUSCH.
· For 1st SCI/2nd SCI Rx in PSFCH slot
· The power consumption level is [0.7]* power consumption level of “PSCCH/PSSCH RX in PSFCH slot”
· For 1st SCI/2nd SCI Rx and PSFCH Rx
· The power consumption level is sum of the levels of “1st SCI/2nd SCI Rx in PSFCH slot” and “PSFCH Rx”.
· For 1st SCI/2nd SCI Rx and PSFCH Tx
· The power consumption level is sum of the levels of “1st SCI/2nd SCI Rx in PSFCH slot” and “PSFCH Tx”.
System evaluation assumption for NR sidelink enhancement
In NR sidelink enhancement, with the consideration of potential enhancement to support advanced V2X services, the evaluation methodology for NR sidelink enhancement are discussed.
UE dropping and mobility modeling
According to the TS22.186, platooning is a typical and realistic groupcast communication application in future V2X service. However, in Rel-16 NR-V2X, only the connection-less groupcast communication is evaluated. In order to support more realistic V2X application in Rel-17, the connection-oriented groupcast communication(platooning-likely) should be further studied in Rel-17 sidelink enhancement. Therefore, cluster-based vehicle dropping should be studied and evaluated in Rel-17 sidelink enhancement. 
Proposal 2: Cluster-based vehicle dropping (vehicle dropping option C for highway scenario in 37.885) should be studied and evaluated in Rel-17 sidelink enhancement.
Regarding the vulnerable road users (VRU) use case, the pedestrian UE dropping in TR36.885 should be reused in system evaluation, that is the pedestrian UEs are dropped with equal inter-distance along the sidewalk. 
Proposal 3:  The pedestrian UE dropping in TR36.885 should be a starting point for system evaluation in Rel-17 sidelink enhancement.
Association for groupcast and unicast communication
In Rel-16 NR-V2X, for evaluation purpose, the target receiver of groupcast and unicast are determined based on a given geo-distance, the grouping and unicast pairs determining methods are illustrated as following [3]: 
	For each transmitter for unicast, the target receiver is randomly selected among the UEs within X meters.
-	For the clustered vehicle dropping, the target receiver should be in the same cluster as the transmitter.
-	X is to be discussed as a part of technical solutions.
-	This transmitter-receiver association assumption can be revisited if an issue is identified.
For each transmitter for groupcast, the target receivers are all the UEs within Y meters.
-	For the clustered vehicle dropping, the target receivers should be in the same cluster as the transmitter.
-	Y is to be discussed as a part of technical solutions.



Since the typical advanced use case for groupcast communication and unicast communication are platooning, and see-through respectively, the provided grouping method in TR37.885 can support the evaluation of platooning case if clustered vehicle dropping is supported. However, the unicast pairs determination is not suitable for see-through use case. The potential unicast pairs could be changed dynamically which is not a typical unicast scenario. In order to evaluate the see-through case, the unicast pair could be two vehicles are neighbored within same lane.
Proposal 4: In order to evaluate unicast communication, one additional unicast pair determining method should be support:
· The unicast pair are two vehicles neighbored within same lane.
Traffic model for Pedestrian UE
For pedestrian UEs, the traffic model in TR36.885 should be a starting point. The packet size is fixed at 300 Bytes, transmission frequency is 1 Hz, and latency is 100ms.
Proposal 5: The traffic model for pedestrian UEs in TR36.885 should be a starting point in Rel-17 sidelink enhancement. The details are provided as following:
· Periodic traffic with inter-packet arrival time: 1000ms
· Packet size: fixed 300Bytes
· Latency requirement: 100ms
Conclusions
In this contribution, the remaining issues on power consumption model and potential update on system evaluation assumption for Rel-17 sidelink enhancement are discussed. Particularly, we have following proposals:
Proposal 1: For power consumption levels in FR1,
· For PSCCH/PSSCH Rx in non-PSFCH slot, 
· The power consumption level is 0.936*power consumption level of “PDCCH+PDSCH”, which revised the working assumption in RAN1#102e-meeting.
· For PSCCH/PSSCH Rx in PSFCH slot, 
· The power consumption level is 0.744*power consumption level of “PDCCH+PDSCH”.
· For PSCCH/PSSCH Tx in PSFCH slot, 
· The power consumption level is 0.785*power consumption level of “UL” for long PUCCH or PUSCH.
· For PSFCH Tx only, 
· The power consumption level is 0.354*power consumption level of “UL” for long PUCCH or PUSCH.
· PSCCH/PSSCH Rx and PSFCH Rx
· The power consumption level is 0.872*power consumption level of  “PDCCH+PDSCH”.
· PSCCH/PSSCH Rx and PSFCH Tx
· The power consumption level is sum of the levels of “PSCCH/PSSCH Rx in PSFCH slot” and “PSFCH Tx”.
· PSCCH/PSSCH Tx and PSFCH Rx
· The power consumption level is sum of the levels of “PSCCH/PSSCH Tx in PSFCH slot” and “PSFCH Rx”.
· PSCCH/PSSCH Tx and PSFCH Tx
· The power consumption level is 0.892*power consumption level of “UL” for long PUCCH or PUSCH.
· For 1st SCI/2nd SCI Rx in PSFCH slot
· The power consumption level is [0.7]* power consumption level of “PSCCH/PSSCH RX in PSFCH slot”
· For 1st SCI/2nd SCI Rx and PSFCH Rx
· The power consumption level is sum of the levels of “1st SCI/2nd SCI Rx in PSFCH slot” and “PSFCH Rx”.
· For 1st SCI/2nd SCI Rx and PSFCH Tx
· The power consumption level is sum of the levels of “1st SCI/2nd SCI Rx in PSFCH slot” and “PSFCH Tx”.
Proposal 2: Cluster-based vehicle dropping (vehicle dropping option C for highway scenario in 37.885) should be studied and evaluated in Rel-17 sidelink enhancement.
Proposal 3:  The pedestrian UE dropping in TR36.885 should be a starting point for system evaluation in Rel-17 sidelink enhancement.
Proposal 4: In order to evaluate unicast communication, one additional unicast pairs determining method should be support:
· The unicast pairs are two vehicles neighbored within same lane.
Proposal 5: The traffic model for pedestrian UEs in TR36.885 should be a starting point in Rel-17 sidelink enhancement, and details are provided as following:
· Periodic traffic with inter-packet arrival time: 1000ms
· Packet size: fixed 300Bytes
· Latency requirement: 100ms
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