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1 Introduction

In NR V2X, four group of use cases are specified in RAN#80 meeting [1] which are vehicles platooning, extended sensors, advanced driving, remote driving. In TR 22.886 [2] and TS 22.186 [3], the detailed use cases for the advanced V2X services and the requirements are presented, respectively. Obviously, sidelink design leads to normative requirements achievements for the NR V2X. In this contribution, we investigate the design issues for the NR V2X unicast groupcast and broadcast for the consideration in the future design.
2 Discussion on V2X unicast groupcast and broadcast
Basic use cases and requirements
In [2], the requirements and scenarios of 28 advanced V2X use cases have been described, which include 1) transmissions between the UE supporting V2X application and the RSU, and 2) transmissions between two or multiple UEs supporting V2X applications. Transmissions between two or multiple UEs supporting V2X applications can take place over PC5 interface, while transmissions between the UE supporting V2X application and the RSU can take place over PC5 or Uu interface. When Uu is used to sustain transmissions between the UE and the RSU, the advanced V2X use cases described in Section 5.3 automotive: sensor and state map sharing, 5.4 eV2X support for remote driving, 5.10 information sharing for partially/conditionally automated driving, 5.12 information sharing for partial/conditional automated platooning, and 5.22 intersection safety information provisioning for urban driving of [2] may be applied. 
The NR V2X sidelink design is going to include unicast, groupcast, and broadcast into consideration. Here we investigate into the sidelink design of unicast, groupcast and broadcast to satisfy the requirements. 
3 Groupcast and broadcast
The one end to multiple end transmission includes groupcast and broadcast, differing in whether the recipients are limited to a specific group of UEs or not. The broadcast transmission means that all members within range will receive the data, while groupcast are destined to a subset of members which is smaller or equal to the number of all nearby vehicles.
From the requirements specified in the previous section, we may classify the use cases into 3 major types: Security information exchange, Information sharing, and Video sharing.
3.1 Design issues for groupcast and broadcast
Some issues should be considered while diverse traffics and requirements are supported under the NR V2X.
(1) Unified framework
While the all these distinct traffics are delivered through the V2X services, implementing 3 (or more) types of groupcast/broadcast increases both the complexity of the protocol and the cost of the devices. The groupcast/broadcast should be able to support all of the use cases and the corresponding services in the previous sections. 
While the security message may nonetheless require special treatment to enable extremely low latency and high reliability, information and video sharing should be able to be delivered in the same way with different profiles. For example, videos may be either distributed as real-time service via streaming based transmission or as an HTTP-based packet transmission without MAC-layer timing control. In addition, when the sensors are exchanging information, the raw data, including video, voice, or other data, may be processed through the hardware accelerated circuits. This is to reduce the packet size or extract the required metadata. Such processed data may have a very similar latency requirement compared to the video data, while at the same time have a different requirement for the bandwidth. In other words, these two types of transmission, information and video sharing, are sometimes difficult to distinguish from each other. Therefore a unified framework may benefit the configuration of information exchange.
(2) Fast configuration
The latency and delay requirement for specific traffics are very limited. The configuration of the groupcast or broadcast should be able to finish in time to support the following data transmission. In some cases, if the one-to-many transmission fails to be configured or delivered, the design should be able to fall back to unicast within a limited duration of time, or triggering the retransmission with the corresponding delay requirement. As a result, the design of groupcast and broadcast should be swift and lightly-loaded to enable fast configuration.
(3) Flexible resource allocation
While the capacity of sidelink communication is limited, the resource allocation should be tuned based on the current requirement and the level of importance. Besides, the required bandwidth of video or information sharing is not a fixed value. At least the flexibility of semi-persistent-scheduling should be taken into account for the groupcast/broadcast design if the bandwidth resource is scarce.
Besides, the importance of information/video may vary from time to time. For example, lane changing information will be prioritized when we are driving on a straight highway without intersection, while the intersection safety information is much important when we are approaching an intersection with heavy traffic. Such variation lays more importance for the flexibility of resource allocation. From the collection and analysis of use cases and requirements from [2] and [3], some design issues may impact the performance of groupcast and broadcast. Thus we think the key design issues should be considered before we go on with the groupcast and broadcast design.

3.2 Support of Unicast Transmission in Sidelink Design

In Rel-12 and Rel-13, the transmitter did not provide the destination ID and resource access information through sidelink. Therefore, it cannot do the feedback transmission. In other words, when a transmitter transmits the data information to the receiver, the receiver cannot feedback some enhanced information to the transmitter to improve the system performance. In order to increase the quality of service, Rel-15 sidelink communication agree to do the feedback transmission. To support of unicast transmission in sidelink design, the receiver needs to identify with data information transmitted through LTE sidelink or NR sidelink by different transmitters. Similarity, the transmitter needs to know whether the received messages are feedback transmission or new forward transmission from the receiver. Therefore, the received information is feedback information or new forward transmissions from other transmitters need to be distinguished by the transmitter. 
To fulfill four categories of use cases for advanced V2X communication, ultra-reliability and low latency requirement over NR sidelink transmission need to be considered. To achieve the reliability constraints, modulation coding scheme and transmission repetitions need to be applied, a proper retransmission scheme over NR sidelink should also be studied. To achieve the low latency requirement, we need to design a mechanism for the identity procedure to reduce the latency. Moreover, data information transmitted to lower layers may not be fully periodic and could be occasional, adaptive channel selection design is used for the identity procedure of the transmitter feedback transmission for the receiver. From our observation, support of unicast transmission in NR sidelink design, ultra-reliability and low latency need to be considered. Furthermore, there is a trade-off between ultra-reliability and low latency. In order to achieve the two requirements, the mechanism for the unicast transmission and adaptive channel selection design for NR sidelink should be FFS. 

Observation 1: Support of unicast transmission in NR sidelink design, ultra-reliability and low latency need to be considered.

Proposal 1: The mechanism for the unicast transmission and adaptive channel selection design for NR sidelink should be FFS. 
In the legacy method, the receiver receives data information multiple times from the transmitter to enhance the accuracy. If the receiver cannot decode the forward transmission, then the receiver should at least to reply the ACK/NACK of a forward transmission to a transmitter. However, the system performance and resource utilization will decrease. The other method is given the destination ID. The receiver can identify with the destination ID to know the forward transmission from which transmitter. In this case, when a receiver receives a sidelink forward transmission information, the receiver first checks whether the carried ID is same with its own ID or not. If the destination ID in a transmission information is same with a receiver ID, then this receiver should proceed to the subsequent reception procedure, the corresponding transmitter should not reject the feedback transmissions and should receive the feedback transmissions. Moreover, if the receiver knows who is the transmitter and then a receiver may provide CSI feedback or sidelink measurement results to the corresponding transmitter. The transmitter can be based on CSI feedback information to decide whether allow the receiver transmits feedback transmission or not. However, the sidelink transmission may be sporadic, and the periodic CSI report. It cannot track the channel variation to adjust the scheduling in an efficient manner. In order to be robust enough to meet the ultra-reliability requirements, the transmitter can also estimate RSRP/RSRQ or use the new data information to decide to do the feedback transmission or not. In addition, a transmitter needs to be able to identify the received messages are feedback information or new forward transmission from other transmitters. 
Observation 2: A transmitter needs to be able to identify the received messages are feedback information or new forward transmissions from other transmitters. 
Observation 3: Some of the received messages can be identified by the transmitter. The received messages may include ACK/NACK, CSI feedback, RSRP/RSRQ measurement, or new data information. 

 In a high intensity of in V2X traffic, it is more complicated to identify and receive the data information by forward and feedback transmission. Unicast transmission may easily overload the network and cannot achieve ultra-reliability and low latency requirement. Therefore, groupcast transmission or new hybrid transmission scheme can be considered.

Observation 4: To achieve ultra-reliability and low latency requirement in the high intensity of NR V2X traffic, groupcast transmission or new hybrid transmission scheme can be considered.
4 Conclusion 

In this contribution, the following issues are discussed and should be studied for the design are as follows,

Observation 1: Support of unicast in NR sidelink design, ultra-reliability and low latency need to be considered.

Proposal 1:  The mechanism for the unicast transmission and adaptive channel selection design for NR sidelink should be FFS.  
Observation 2: Transmitter needs to be able to identify the received messages are feedback information or new forward transmissions from other transmitters. 
Observation 3: Some of the received messages can be identified by the transmitter. The received messages may include ACK/NACK, CSI feedback, RSRP/RSRQ measurement, or new data information. 

Observation 4: To achieve ultra-reliability and low latency requirement in the high intensity of NR V2X traffic, groupcast transmission or new hybrid transmission scheme can be considered.
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