
3GPP TSG-RAN WG4 Meeting #80bis












        R4-167665
Ljubljana, Slovenia, 10 – 14 October 2016
Source: 
Huawei, Hisilicon
Title: 
Updated co-existence simulation assumptions for case 1 and case 2
Agenda Item:
8.20.1
Document for:
Approval
Introduction
Some further assumptions like power control and UE activation rate in [1] [2] [3] were proposed for V2V co-existence scenario case 1 to mitigate the interference from PC5 to legacy Uu. This contribution further discusses these assumptions.
Discussion

Power control
Sidelink open loop power control was agreed to be reused for SL TX for V2V when PC5-based V2V and WAN are co-exist in the same carrier in RAN1. The agreement is reproduced as below:

Agreement:
· The followings are supported for the purpose of coexistence between PC5-based V2V and WAN:

· Sidelink open loop power control is re-used for SL TX for V2V
· FFS RSRP based resource selection

· SL TX for V2V can be prioritized over WAN TX 

· FFS the details (e.g., applicability to Mode 1 and/or Mode 2, etc), especially whether existing D2D mechanism can be reused,

· The prioritization is managable by eNB. Details FFS.

· The same receiver capability of D2D communication UEs is assumed for V2V UEs. That is, a Rx chain is available at all time to receive V2V signals without affecting WAN reception (from RAN1 perspective) when the UE is configured to receive V2V.

For adjacent channel co-existence scenario case 1 V2V to LTE, in order to obtain the reasonable evaluation results, open loop power control should be also introduced for adjacent channels. Below section discusses how to model the open loop power control for V2V sidelink for case 1.
Power control for WAN UE assumed in the co-existence simulation is captured in the TR36.785 and reproduced as below:
	WAN UE transmit power control
	As per PC set 1 and PC set 2 of TR 36.942

- Note that power control algorithm parameters (PodBm, CLxile) should be optimized for network layouts being simulated. For simplicity, power control algorithm parameters are reused in section 5.1.1.6 in TR 36.942 for all network layouts
- Rmin = -64dBm
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For V2V sidelink UE operating in adjacent channel, same power control (PC set 1 or 2) of the WAN UE can be modelled based on the pathloss between V2V UE and LTE BS with an exception of the Rmin because 
· The value for legacy Uu is too low for V2V sidelink operation and it will degrade the V2V performance significantly;
· Aggressor adjacent channl can provide 30dBc rejection to the victim channel, so to reach same level of interference to the victim channel, aggressor adjacent channel output power can raise 30dB.
Considering the minimum output power for LTE is -40dBm, then the minimum output power for adjacent aggressor V2V UE can raise to -40+30=-10dBm, then Rmin= -10-23=-33dB. In the simulation, several minimum output power values can be assumed like -10dBm, 0dBm and 10dBm.
CAM traffic model
RAN4 assumption on CAM traffic model for coexistence study is revisited in [3] in last meeting. Traffic characteristics of CAM (co-operative awareness message) were captured in Annex H in [4]. Some characteristics related to CAM generation are copied as below:
The CAM generation interval shall not be inferior to the lower limit of 100 ms and shall not be superior to the upper limit of 1000 ms. 
In scenarios with relative stable vehicle dynamics (e.g. highway), the main trigger for CAM generation is the change of position, i.e. the distance between the current position of the UE and the position included in the CAM previously transmitted by the UE exceeds 4 m, and as such is the main factor affecting the periodicity of the CAM.
According to the 4m principle, the CAM periodicity should be 1000ms for 15km/h vechiels and the UE activation rate in co-exitence simulation should be assumed as 0.1% correspondingly. However, there is not explicit agreement for the CAM periodicity vs. the vechiel speed and in RAN1 simulation 100ms CAM periodicity is still used. Therefore, it is proposed no change on activation rate in current simulation assumptions and further alignment should be done between RAN1 and RAN4 if needed.
Conclusion

Based on the discussion in this contribution, it is proposed that:
Proposal 1: For V2V sidelink UE operating in adjacent channel, same power control (PC set 1 or 2) of the WAN UE can be modelled based on the pathloss between V2V UE and LTE BS with an exception of the Rmin =-33dBm.
Proposal 2: It is proposed no change on activation rate in current simulation assumptions and further alignment should be done between RAN1 and RAN4 if needed.
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5.1
Coxistence evaluation aspect
5.1.x  Updated simulation assumption

5.1.x.1 Power control

Sidelink open loop power control was agreed to be reused for SL TX for V2V when PC5-based V2V and WAN are co-exist in the same carrier in RAN1.
For adjacent channel co-existence scenario case 1 V2V to LTE, in order to obtain the reasonable evaluation results, open loop power control should be also introduced for adjacent channels. Below section discusses how to model the open loop power control for V2V sidelink for case 1.
Power control for WAN UE assumed in the co-existence simulation is captured in the TR36.785 and reproduced as below:
	WAN UE transmit power control
	As per PC set 1 and PC set 2 of TR 36.942

- Note that power control algorithm parameters (PodBm, CLxile) should be optimized for network layouts being simulated. For simplicity, power control algorithm parameters are reused in section 5.1.1.6 in TR 36.942 for all network layouts
- Rmin = -64dBm
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For V2V sidelink UE operating in adjacent channel, same power control (PC set 1 or 2) of the WAN UE can be modelled based on the pathloss between V2V UE and LTE BS with an exception of the Rmin because 

· The value for legacy Uu is too low for V2V sidelink operation and it will degrade the V2V performance significantly;

· Aggressor adjacent channl can provide 30dBc rejection to the victim channel, so to reach same level of interference to the victim channel, aggressor adjacent channel output power can raise 30dB.

Considering the minimum output power for LTE is -40dBm, then the minimum output power for adjacent aggressor V2V UE can raise to -40+30=-10dBm, then Rmin= -10-23=-33dB. In the simulation, several minimum output power values can be assumed like -10dBm, 0dBm and 10dBm.
5.1.x.2 CAM traffic model
RAN4 assumption on CAM traffic model for coexistence study is revisited in [3] in last meeting. Traffic characteristics of CAM (co-operative awareness message) were captured in Annex H in [4]. Some characteristics related to CAM generation are copied as below:

The CAM generation interval shall not be inferior to the lower limit of 100 ms and shall not be superior to the upper limit of 1000 ms. 

In scenarios with relative stable vehicle dynamics (e.g. highway), the main trigger for CAM generation is the change of position, i.e. the distance between the current position of the UE and the position included in the CAM previously transmitted by the UE exceeds 4 m, and as such is the main factor affecting the periodicity of the CAM.
According to the 4m principle, the CAM periodicity should be 1000ms for 15km/h vechiels and the UE activation rate in co-exitence simulation should be assumed as 0.1% correspondingly. However, there is not explicit agreement for the CAM periodicity vs. the vechiel speed and in RAN1 simulation 100ms CAM periodicity is still used. Therefore, it is proposed no change on activation rate in current simulation assumptions and further alignment should be done between RAN1 and RAN4 if needed.













































