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1. Introduction
[bookmark: _GoBack]During the RAN1#103-e meeting, the evaluation methodology of R17 SL for power saving was discussed. Some simulation assumptions of P2V/V2P, public safety and commercial use cases were achieved.
In this contribution, we continue to discuss the remaining details of evaluation methodology for SL power saving.
2. Discussions
First, there are some left issues which were already discussed during the last meeting and almost converged:
· The traffic model of public safety use case
· The layout option(s) for commercial use case
And the latest FL’s proposals of above two points are shown as below:
	[bookmark: _Hlk54355656]FL’s proposal:
· [bookmark: _Hlk60936458]For public safety use case, at least following option is supported for traffic model:
· Option 2: VoIP model specified in TR 36.843.
· Option 7: Periodic traffic model 3 specified in TR 37.885
· Option 9: VoIP model specified in TR36.843 with change of the value of outage definition into 0.01 and with packet delay budget of 75 ms. 

FL’s proposal:
· For commercial use case, at least following layout option is supported:
· Option 3 of TR 36.843: Urban macro (500m ISD) (all UEs outdoor) 
· UE dropping as in Table A.2.1.1-1
· All UEs are outdoors UEs 
· Option 1: Urban macro (500m ISD) + 1 RRH/Indoor Hotzone per cell
· UE dropping as in Table A.2.1.1-1
· Mix of outdoor and indoor UEs
 


As for the traffic model of public safety, we are fine with the proposal above because it doesn’t preclude any other options based on the wording “at least”. Our preference is to make this proposal more concrete at the upcoming meeting so that the traffic model in simulation can reflect much more typical services (e.g. MCPTT, MC Data and MC Video) in PS use cases. Therefore, we propose to add FTP model 3 with packet size of 0.5Mbytes and mean inter-arrival time of 200ms(Option 4) as some other companies have also suggested.
Proposal 1: For public safety use case, the following options are supported for traffic model:
· Option 2: VoIP model specified in TR 36.843.
· Option 4: FTP model 3 with packet size of 0.5Mbytes and mean inter-arrival time of 200ms
· Option 7: Periodic traffic model 3 specified in TR 37.885
· Option 9: VoIP model specified in TR36.843 with change of the value of outage definition into 0.01 and with packet delay budget of 75 ms. 
For the layout and UE dropping for commercial use case, we think it is not necessary to evaluate the performance of indoor-to-outdoor links or outdoor-to-indoor links and all UEs ought to be dropped rather in the building or out of the building. Therefore, we support Option 3 and suggest to remove Option 1 in FL’s proposal. Besides, the indoor scenarios captured in TR 36.873 should be taken into consideration as a start point to evaluate the performance of indoor commercial use case.
Proposal 2: For commercial use case, the following layout options are supported:
· Option 3 of TR 36.843: Urban macro (500m ISD) (all UEs outdoor) 
· UE dropping as in Table A.2.1.1-1
· All UEs are outdoors UEs 
· The 2-site indoor layout in TR 36.873 ought to be considered as an optional layout
Based on the agreements of the last meeting, the location of PUE is not updated during the simulation but a hypothetical speed (3 km/h) is used to calculate the doppler spread. In our understanding, the moving direction of PUE will also influence the calculation of fast fading. Hence a hypothetical direction of PUE should be defined. For example, each PUE selects one direction from the two directions along with the sidewalk with the probability of 50%.
Proposal 3: Each PUE selects a hypothetical direction from the two directions along with the sidewalk.
In addition, the interval of packet arrival in the traffic model of PUE is 1000ms for periodicity and 250 ms plus an exponential random variable with the mean of 250 ms for aperiodicity. Simultaneously, the bandwidth is 40Mhz and the amount of PUEs is 500 as the agreed baseline in previous meetings. During the simulation of P2V only, we found that the resource pool is not congested at all due to the large interval of packet arrival, the small packet size of PUE and the wide bandwidth. This will lead to the little difference on PRR between random selection and full sensing, which is not suitable to evaluate and compare the performance of different partial sensing schemes. Therefore, we propose to add some traffic model with medium intensity for PUE or define a small bandwidth (e.g.20MHz) in the profile for the scenario of P2V only.
Proposal 4: Define some traffic model with medium intensity for PUE or define a small bandwidth (e.g.20MHz) in the profile for P2V only.
Until now, most of simulation assumptions of P2V and V2P were made during the past two meetings and the evaluation methodology of V2V has also been finished in R16. In order to guarantee that the simulation result of each company can be compared with each other, several profiles are needed. At least, the traffic model, the number of TX UEs and the simulation environment ought to be included in each profile. In our opinion, three profiles including P2V only, V2P only and the mixture of P2V, V2P and V2V should be defined. The scenario of P2V only is used to evaluate the performance of partial sensing. The scenario of V2P only is used to evaluate the performance of DRX. The mixture scenario is used to evaluate the co-existence of PUE and VUE in a resource pool. Consider the workload of simulation work, the mix scenario can be optional.
Proposal 5: Three profiles for P2V only, V2P only and the mixture of P2V, V2P and V2V are needed.
Proposal 6: On the basis of the profile agreed in RAN1#94bis, we propose the following profile for eSL evaluation：
	
	P2V Only
	V2P Only
	Mixture(P2V,V2P,V2V)

	Sidelink frequency (GHz)
	6
	6
	6

	Traffic models
	Periodic: Traffic model for P-UE’s transmission specified in TS 36.885
−The message size is fixed at 300 bytes and transmission frequency is 1 Hz 
−‘100ms’ latency requirement
−100% vehicles generate packets.

Aperiodic: Aperiodic Model 1 specified in TR37.885 with following changes:
−Inter-packet arrival time: 250 ms + an exponential random variable with the mean of 250 ms
−Packet size: Uniformly random in the range between 200 bytes and 800 bytes with the quantization step of 200 bytes
−Latency requirement: 100 ms
−100% vehicles generate packets.

Note:
All PUEs use the same traffic for simplicity.
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.

Note:
All VUEs use the same traffic for simplicity
Periodic and aperiodic traffic are simulated separately.
	Periodic traffic for VUE: Medium intensity; [50] ms inter-packet arrival, [50]% vehicles generate packets.

Aperiodic traffic for VUE: Medium intensity, 100% vehicles generate packets.


Periodic traffic for PUE:
Traffic model for P-UE’s transmission specified in TS 36.885
−The message size is fixed at 300 bytes and transmission frequency is 1 Hz 
−‘100ms’ latency requirement
−100% vehicles generate packets.

Aperiodic traffic for PUE:
Aperiodic Model 1 specified in TR37.885 with following changes:
−Inter-packet arrival time: 250 ms + an exponential random variable with the mean of 250 ms
−Packet size: Uniformly random in the range between 200 bytes and 800 bytes with the quantization step of 200 bytes
−Latency requirement: 100 ms
−100% vehicles generate packets.

Note:
All PUEs use the same traffic for simplicity.
All VUEs use the same traffic for simplicity
The traffic model of V2P and V2V is same for simplicity

	Cast type
	Broadcast 

	33%, 33%, 34% vehicles generate unicast, multicast, broadcast packets, respectively.
	VUE: 33%, 33%, 34% vehicles generate unicast, multicast, broadcast packets, respectively.
PUE: Broadcast


	Simulation environment, UE drop and mobility
	Urban: Option A
Amount of PUE: 500
All PUEs are dropped in 9 grids
	Urban: Option A
Amount of PUE: 500
All PUEs are dropped in 9 grids
	Urban: Option A
Amount of PUE: 500
All PUEs are dropped in 9 grids

	Channel model
	As defined
	As defined
	As defined

	SL simulation bandwidth (MHz)
	20 MHz 

	20 MHz 

	40 MHz 


	Resource selection scheme
	Full sensing
Partial sensing
Random selection

Each scheme is simulated separately (To compare with each other)
	Full sensing (As a background to evaluate different DRX schemes)

	VUE: Full sensing
PUE: Random selection or partial sensing

Note: All VUEs use the same resource selection scheme for simplicity
All PUEs use the same resource selection scheme for simplicity


Besides, both TX power of 0 dBm and 23 dBm are allowed during the discussion of the previous meeting. In one simulation of Mode 2, if different UEs use different TX powers, the performance of Mode 2 algorithm will decrease. For example, UE 1 with 23 dBm considers the resource used by UE 2 with 0 dBm as available during sensing. If these two UEs use a same resource, UE 2 will suffer a severe interference because of the high TX power of UE 1. Therefore, we suggest that only one type of TX power is utilized in one system level simulation. Otherwise, it is hard to distinguish that the degraded performance is due to the proposed power saving scheme of Mode 2 or the difference of TX powers.
Proposal 7: Either 0 dBm or 23 dBm is used during one time of simulation in FR1.

3. Conclusion
In this contribution, we discussed and provided our views and proposals on the remaining issues in eSL evaluation methodology for power saving. In summary, we have the following proposals.

Proposal 1: For public safety use case, the following options are supported for traffic model:
· Option 2: VoIP model specified in TR 36.843.
· Option 4: FTP model 3 with packet size of 0.5Mbytes and mean inter-arrival time of 200ms
· Option 7: Periodic traffic model 3 specified in TR 37.885
· Option 9: VoIP model specified in TR36.843 with change of the value of outage definition into 0.01 and with packet delay budget of 75 ms. 
Proposal 2: For commercial use case, the following layout options are supported:
· Option 3 of TR 36.843: Urban macro (500m ISD) (all UEs outdoor) 
· UE dropping as in Table A.2.1.1-1
· All UEs are outdoors UEs 
· The 2-site indoor layout in TR 36.873 ought to be considered as an optional layout
Proposal 3: Each PUE selects a hypothetical direction from the two directions along with the sidewalk.
Proposal 4: Define some traffic model with medium intensity for PUE or define a small bandwidth (e.g.20MHz) in the profile for P2V only.
Proposal 5: Three profiles for P2V only, V2P only and the mixture of P2V, V2P and V2V are needed.
Proposal 6: On the basis of the profile agreed in RAN1#94bis, we propose the following profile for eSL evaluation：
	
	P2V Only
	V2P Only
	Mixture(P2V,V2P,V2V)

	Sidelink frequency (GHz)
	6
	6
	6

	Traffic models
	Periodic: Traffic model for P-UE’s transmission specified in TS 36.885
−The message size is fixed at 300 bytes and transmission frequency is 1 Hz 
−‘100ms’ latency requirement
−100% vehicles generate packets.

Aperiodic: Aperiodic Model 1 specified in TR37.885 with following changes:
−Inter-packet arrival time: 250 ms + an exponential random variable with the mean of 250 ms
−Packet size: Uniformly random in the range between 200 bytes and 800 bytes with the quantization step of 200 bytes
−Latency requirement: 100 ms
−100% vehicles generate packets.

Note:
All PUEs use the same traffic for simplicity.
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.

Note:
All VUEs use the same traffic for simplicity
Periodic and aperiodic traffic are simulated separately.
	Periodic traffic for VUE: Medium intensity; [50] ms inter-packet arrival, [50]% vehicles generate packets.

Aperiodic traffic for VUE: Medium intensity, 100% vehicles generate packets.


Periodic traffic for PUE:
Traffic model for P-UE’s transmission specified in TS 36.885
−The message size is fixed at 300 bytes and transmission frequency is 1 Hz 
−‘100ms’ latency requirement
−100% vehicles generate packets.

Aperiodic traffic for PUE:
Aperiodic Model 1 specified in TR37.885 with following changes:
−Inter-packet arrival time: 250 ms + an exponential random variable with the mean of 250 ms
−Packet size: Uniformly random in the range between 200 bytes and 800 bytes with the quantization step of 200 bytes
−Latency requirement: 100 ms
−100% vehicles generate packets.

Note:
All PUEs use the same traffic for simplicity.
All VUEs use the same traffic for simplicity
The traffic model of V2P and V2V is same for simplicity

	Cast type
	Broadcast 

	33%, 33%, 34% vehicles generate unicast, multicast, broadcast packets, respectively.
	VUE: 33%, 33%, 34% vehicles generate unicast, multicast, broadcast packets, respectively.
PUE: Broadcast


	Simulation environment, UE drop and mobility
	Urban: Option A
Amount of PUE: 500
All PUEs are dropped in 9 grids
	Urban: Option A
Amount of PUE: 500
All PUEs are dropped in 9 grids
	Urban: Option A
Amount of PUE: 500
All PUEs are dropped in 9 grids

	Channel model
	As defined
	As defined
	As defined

	SL simulation bandwidth (MHz)
	20 MHz 

	20 MHz 

	40 MHz 


	Resource selection scheme
	Full sensing
Partial sensing
Random selection

Each scheme is simulated separately (To compare with each other)
	Full sensing (As a background to evaluate different DRX schemes)

	VUE: Full sensing
PUE: Random selection or partial sensing

Note: All VUEs use the same resource selection scheme for simplicity
All PUEs use the same resource selection scheme for simplicity


Proposal 7: Either 0 dBm or 23 dBm is used during one time of simulation in FR1.
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