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Introduction
In RAN 1 #104-e meeting, some conclusions on sidelink evaluation for power saving were reached. In this contribution, we will discuss remaining issues for sidelink evaluation methodology for power saving.
Traffic model for V2V
Evaluation for periodic-based partial sensing
In the current Rel-17 sidelink, periodic-based partial sensing supporting multiple sensing periods has been discussed. When P2V and V2V share the same resource pool, the evaluation of periodic-based partial sensing with multiple sensing periods should be supported for pedestrian UEs. Therefore, it is suggested that V2V traffic model with multiple V2V periods should be supported for the purpose of evaluating partial sensing. However, from the table A.1-1 in TS 38.885, we can see that the current V2X simulation assumptions cannot support multiple V2V periods.
Table 2-1: Simulation profiles from Table A.1-1 in TS 38.885
	
	Unicast
	Multicast
	Broadcast
	Mixture

	SL frequency (GHz)
	6, 30
	6, 30 
	6, 30
	6, 30

	Traffic models
	Periodic: Medium intensity; [50] ms inter-packet arrival, [50]% vehicles generate packets.
Aperiodic: Medium intensity, 100% vehicles generate packets.
Periodic and aperiodic traffic are simulated separately.
	Periodic: Medium intensity; [50] ms inter-packet arrival, [50]% vehicles generate packets.
Aperiodic: Medium intensity, 100% vehicles generate packets.
Periodic and aperiodic traffic are simulated separately.
	Periodic: Medium intensity; [50] ms inter-packet arrival, [50]% vehicles generate packets
Aperiodic: Medium intensity, 100% vehicles generate packets.
Periodic and aperiodic traffic are simulated separately.
	33%, 33%, 34% vehicles generate unicast, multicast, broadcast packets, respectively. For each traffic type, 50% is periodic and 50% is aperiodic.
Periodic: Medium intensity; 100 ms inter-packet arrival
Aperiodic: Medium intensity

	Simulation environment, UE drop and mobility
	Highway: Option A
Urban: Option A
	Highway: Option A
Urban: Option A
	Highway: Option A
Urban: Option A
	Highway: Option A
Urban: Option A

	Number of Tx/Rx antenna elements for vehicle UE1
	2Tx/4Rx for 6 GHz
FFS for 30 GHz
	2Tx/4Rx for 6 GHz
FFS for 30 GHz
	2Tx/4Rx for 6 GHz
FFS for 30 GHz
	2Tx/4Rx for 6 GHz
FFS for 30 GHz

	Antenna model for vehicle UE
	Option 1
	Option 1
	Option 1
	Option 1

	Channel model
	As defined
	As defined
	As defined
	As defined

	SL simulation bandwidth (MHz)
	20 MHz for 6 GHz
100 MHz for 30 GHz
	20 MHz for 6 GHz
100 MHz for 30 GHz
	20 MHz for 6 GHz
100 MHz for 30 GHz
	20 MHz for 6 GHz
100 MHz for 30 GHz

	NOTE 1:	The number of antennas can be increased for the evaluations for transmissions using more than 2 layers.


[bookmark: _Toc17825][bookmark: _Toc9160][bookmark: _Toc68254596]In the current simulation assumptions, the evaluation of multiple V2V periods cannot be supported.
In order to evaluate partial sensing performance with multiple V2V periods, it is suggested that more than one periods for V2V traffic model should be supported. With reference to TS 37.885 and TS 38.885, the periodic traffic model corresponding to the following three cycles in table 2-2 were defined.
Table 2-2: Traffic model described in TS 37.885 and TS 38.885
	Traffic intensity
	Description in TS 37.885
	Description in TS 38.885

	Model 1 (low traffic intensity)

	-	Inter-packet arrival time: 100 ms
-	Packet size: Pattern of {300 bytes, 190 bytes, 190 bytes, 190 bytes, 190 bytes} with random starting point for each UE
-	Latency requirement: 100 ms
	

	Model 2 (medium traffic intensity)

	-	Inter-packet arrival time: 10 ms
-	Other value(s) are not precluded, e.g., 100ms
-	Packet size: 1200 bytes with probability of 0.2 and 800 bytes with probability of 0.8
-	Latency requirement: 10 ms
	[50] ms inter-packet arrival, [50]% vehicles generate packets.
ZTE’s note: Inter-packet arrival time for medium traffic intensity in TS 37.885 is redefined by TS 38.885, but the delay requirement for medium traffic intensity is not updated synchronously. According to our understanding, the 50ms delay requirement should be adopted for medium traffic density with a period of 50 ms.

	Model 3 (high traffic intensity)

	-	Inter-packet arrival time: 30 ms
-	Packet size: Uniformly random in the range between 30000 bytes and 60000 bytes with the quantization step of 10000 bytes
-	Latency requirement: 30 ms
	


To evaluate partial sensing with multiple sensing periods, it is suggested to support the traffic model with more than three periods, and introduce new V2V traffic periods on the top of the three V2V traffic models described in TS 37.885 and TS 38.885. More specifically, V2V periods and UE proportion responding to each period can be determined by the company who provides simulation results. For simplicity, it is suggested that packet size and latency requirement corresponding to a V2V period P should be defined, as shown in Table 2-3.
Table 2-3: Traffic model described in TS 37.885 and TS 38.885
	V2V period P
	Packet size
	Latency requirement

	P<=30 ms
	Uniformly random in the range between 30000 bytes and 60000 bytes with the quantization step of 10000 bytes
	P ms

	30<P<=50 ms
	1200 bytes with probability of 0.2 and 800 bytes with probability of 0.8
	P ms

	50<P<=100 ms
	Pattern of {300 bytes, 190 bytes, 190 bytes, 190 bytes, 190 bytes} with random starting point for each UE
	P ms

	P>100 ms
	Pattern of {300 bytes, 190 bytes, 190 bytes, 190 bytes, 190 bytes} with random starting point for each UE
	100 ms

	Note 1: The time delay requirements for periodic traffic model with a period P greater than 100 ms are analyzed as follows.
In RAN1 #103-e meeting, the following two periodic traffic model are agreed:
· For P2V link, the following traffic model is supported:
· The message size is fixed at 300 bytes and transmission frequency is 1 Hz 
· ‘100ms’ latency requirement
· For V2P link, the following option for traffic model are supported:
· Inter-packet arrival time: 500ms
· Latency requirement: 500 ms or 100 ms
Based on the above observation, the time delay requirements include the following two options for the V2X periodic traffic model with a period P greater than 100 ms:
· Option1: ‘100ms’ latency requirement
· Option2: Latency requirement: P ms or 100 ms
Here, it is suggested that ‘100ms’ delay requirement should be adopted for the V2X periodic traffic model with a period P greater than 100 ms.


[bookmark: _Toc16107][bookmark: _Toc68254590][bookmark: _Toc28649]Multiple V2V periods should be supported in one simulation, e.g. more than three V2V periods.
[bookmark: _Toc68254591][bookmark: _Toc17544][bookmark: _Toc11520]For the V2V period P, packet size and latency requirement in table 2-3 should be adopted.
Evaluation for contiguous partial sensing on top of periodic-based partial sensing
Considering the resource allocation for power saving, contiguous partial sensing has been discussed in many companies' contributions. At least, contiguous partial sensing is introduced to support sensing for non-periodic services. In fact, contiguous partial sensing is usually used on the basis of periodic-based partial sensing. In order to evaluate the scenarios with both periodic-based and contiguous partial sensing, we propose to support both periodic and aperiodic V2V traffic in one simulation. However, referring to table A.1-1 in TS 38.885, it is observed that in unicast/groupcast/broadcast, it does not support both V2V periodic and aperiodic traffic in a simulation evaluation. Therefore, it is suggested to modify the simulation assumption of the traffic model in table A.1-1 in TS 38.885. Based on this, the simulation assumption can support both V2V periodic and aperiodic services for unicast/groupcast/broadcast in a simulation evaluation. In addition, the proportion of UEs corresponding to periodic and aperiodic traffic can be determined by each company.
[bookmark: _Toc12230][bookmark: _Toc68254597][bookmark: _Toc5198]In the TS 38.885, it doesn’t support both periodic and aperiodic V2V traffic models for unicast/groupcast/broadcast in one simulation evaluation.
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Power consumption
Power consumption of target power states in PSFCH slot
For a sidelink energy-saving scheme, it is usually a trade-off between PRR loss and power saving. For example, if the PRR performance of a scheme is not significantly reduced, and the power saving can exceed a certain proportion, then the energy saving scheme is a feasible scheme. If the power consumption simulation assumptions of different companies are different, the power saving proportion of can be different for a solution dedicated to sidelink power saving. Then different companies have different conclusions on the feasibility of the energy-saving scheme. As a result, it is difficult to compare each company's simulation results. In order to avoid the above situation, it is suggested to define the power consumption level of each power state in PSFCH slot as a unified simulation assumption for all companies.
Regarding the power consumption of different power states in PSFCH slot, it is suggested that the power consumption in table 3-1 be adopted. 
Table 3-1: UE power consumption in PSFCH slot
	Power State
	Power consumption 

	PSCCH/PSSCH RX
	0.8*power consumption level of “PDCCH+PDSCH”

	PSCCH/PSSCH TX
	0.8*power consumption level of “UL” for long PUCCH or PUSCH

	“PSCCH/PSSCH RX” and “PSFCH RX” 
	Sum of power consumption level of “PSCCH/PSSCH RX” in PSFCH-slot and power consumption level of “PSFCH RX”

	“PSCCH/PSSCH TX” and “PSFCH TX” 
	Sum of power consumption level of “PSCCH/PSSCH TX” in PSFCH-slot and power consumption level of “PSFCH TX”

	1st SCI/2nd SCI RX” and “PSFCH TX”
	Sum of power consumption level of “1st SCI/2nd SCI RX” and power consumption level of “PSFCH TX”

	“1st SCI/2nd SCI RX” and “PSFCH RX”
	Sum of power consumption level of “1st SCI/2nd SCI RX” and power consumption level of “PSFCH RX”

	“PSCCH/PSSCH RX” and “PSFCH TX”
	Sum of power consumption level of “PSCCH/PSSCH RX” in PSFCH-slot and power consumption level of “PSFCH TX”

	“PSCCH/PSSCH TX” and “PSFCH RX” 
	Sum of power consumption level of “PSCCH/PSSCH TX” in PSFCH-slot and power consumption level of “PSFCH RX”

	NOTE : The number of PSCCH/PSSCH symbols in PSFCH-slot is less than that in non-PSFCH-slot(i.e., the number of PSCCH/PSSCH symbols in PSFCH-slot is 10)


[bookmark: _Toc22309][bookmark: _Toc68254593][bookmark: _Toc30624][bookmark: _Toc16593][bookmark: _Toc6988]UE power consumption in Table 3-1 should be adopted for PSFCH slot.
Power consumption of target power states in PSFCH/non-PSFCH slot
For power consumption statistics, there is a case of combination of "GNSS process" and “one or more other power states” in a slot. It is necessary to clarify how to define power consumption for this case. Considering that "GNSS processing" and "SL communication" are independent modules, it is suggested that the power consumption level of a combination of "GNSS process" and "one or more other power states" is a sum of power consumption level of "GNSS process" and "one or more other power states" in a slot.
[bookmark: _Toc12293][bookmark: _Toc68254594][bookmark: _Toc19310][bookmark: _Toc20243]For the power consumption level of a combination of "GNSS process" and "one or more other power states", the power consumption level is a sum of power consumption level of "GNSS process" and "one or more other power states" in a slot.

Conclusion
This contribution discusses sidelink evaluation methodology for power saving. Based on these discussions, we have the following proposals.
Observation 1: In the current simulation assumptions, the evaluation of multiple V2V periods cannot be supported.
Observation 2: In the TS 38.885, it doesn’t support both periodic and aperiodic V2V traffic models for unicast/groupcast/broadcast in one simulation evaluation.

Proposal 1: Multiple V2V periods should be supported in one simulation, e.g. more than three V2V periods.
Proposal 2: For the V2V period P, packet size and latency requirement in table 2-3 should be adopted.
Proposal 3: For sidelink unicast/groupcast/broadcast, the hybrid traffic model including both periodic and aperiodic traffic should be supported.
Proposal 4: UE power consumption in Table 3-1 should be adopted for PSFCH slot.
Proposal 5: For the power consumption level of a combination of "GNSS process" and "one or more other power states", the power consumption level is a sum of power consumption level of "GNSS process" and "one or more other power states" in a slot.
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