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1. Introduction
During the evaluation stage, it was observed that UL needs to be enhanced if we cannot assume that 100% of the UL resources are available for V2X services according to the TR [1], especially for the case with high density of UEs.

In this contribution, we aim to analyse how to enhance the UL transmission for the case with high density of UEs. 

2. Discussion
The following was included in the TR [1].

· Short SR/SPS periods (i.e. 1 and 10ms SR period, 10 and 40ms SPS period) increase UL overhead for V2V, particularly in Urban case with 15 km/h and in Freeway case with 70km/h where the number of vehicles is high.  

· With dynamic scheduling UL capacity can be met with 1ms SR, if 100% UL resources of a 10 Mhz carrier are available for V2V services.

· For SPS with 10ms the UL capacity cannot be met and for 40ms it is very challenging to meet. Given that we cannot assume 100% of the resources are available for V2V services, some UL enhancements can be considered.

According to the above description from the RAN2 agreements, if we cannot assume 100% of the resources are available for V2X services, some UL enhancements should be considered for the case where the number of vehicles is high. In addition, there is the assumption in RAN2#95 meeting that V2V SPS related agreements will also be used for V2X. It is obvious that this will result in a congestion problem if UL resources are limited. This means that we need to resolve the congestion problem for UL transmissions for the scenario with high density of UEs.
Observation: The congestion problem in UL transmission for high density of UEs case should be resolved if not all UL resources are available for V2X services.
For PC5 Transport for V2V, RAN1 has the following agreement included in TR [1]:

· RAN1 observes potential benefit of adapting transmitter behavior from physical layer viewpoint:
· It is noted that RAN1 has not evaluated the feasibility of any adaptation mechanism.
· FFS
· Which specific behavior is adapted
· E.g., Reducing message transmission rate and/or dropping some messages
· What the adaptation is based on
· E.g., when the vehicle density is high
· Whether service requirement can be adapted accordingly in some scenarios.
Based on the above description, it is FFS in TR that the mechanism of restricted V2V message transmission in sidelink, such as reducing V2V message transmission rate or dropping some messages, should be applied to the case with high density of UEs. 

Whilst taking possible RAN1 restriction mechanisms into account, RAN2 can also study a similar restriction mechanism to resolve the congestion issue for the topic of Uu based V2X service.
Proposal: RAN2 is respectfully asked to study the feasibility of restriction mechanism, such as reducing V2V message transmission rate or dropping some messages, which is applied to resolve UL congestion problem for Uu based V2X transmission.
Conclusion

In this contribution, the following observation and proposal are given based on the discussion:

Observation: The congestion problem in UL transmission for the case with high density of UEs should be resolved if not all UL resources are available for V2X services.
Proposal: RAN2 is respectfully asked to study the feasibility of restriction mechanism, such as reducing V2V message transmission rate or dropping some messages, which is applied to resolve UL congestion problem for Uu based V2X transmission.
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