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1 Introduction
The RAN WG approved study item on NR Sidelink Enhancements [1]. The study item includes the following objective:
	· Study the feasibility and benefit of the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following until RAN#90.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The study scope after RAN#90 is to be decided in RAN#90.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· Note: RAN2 work will start after [RAN#89].


In this contribution, we express our views on sidelink enhancements targeting mode-2 enhancements in terms of power saving, latency, and reliability.


2 Discussion
Rel 16 sidelink resource allocation mode 2 faces certain problems due to hidden node and half duplex constraint for transmitting user equipment (UE). These problems lead to insufficient sensing results which causes resource collision. Half duplex is understood as a transmitting UE will not perform sensing during transmission of packet i.e. the slots in which it transmits no sensing information is collected.
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Hidden node is also a major problem that occurs when two transmitting vehicles are not in sensing range of each other, but both of them are in the sensing range of another vehicle as shown in figure 2(a). Here vehicle-1 and vehicle-3 are not in sensing range of each other while vehicle-2 can sense from both of them, hence, it can lead to interference when vehicle-1 and vehicle-2 attempts to transmit on overlapping resources. In order to mitigate above mentioned problems Inter-UE coordination can be introduced as shown in figure 2(b), where Co-operative UE (Co-UE) provides assistance information to another UE. Assistance information may be a resource set that can be utilized by UE while allocating resources for its own transmission. Assistance information may be helpful in order to provide additional information to UE about the real time resource utilisation in its surroundings.
Observation 1: Resource utilization assistance signalling may provide useful information that may not be known to UE and UE can use it for better mode 2 resource utilization. 
2.1	Mechanism for sending assistance information

In order to send assistance information, a UE first collect it through sensing and then convey it further in a proper way. As shown in figure 2(c) UE-B gather information based on its own sensing results obtained by blind decoding of sidelink control information (SCI) received from other UEs in proximity. Further UE-B may share some as a part of its sensing result in order to assist UE-Rx. These sensing results can be utilized by UE-Rx. Rel 16 supports unicast, groupcast and broadcast communication but there are certain drawbacks due to incomplete sensing results as discussed in section 2. So, for resource selection, enhancing reliability and achieve power saving, assistance information needs to be conveyed in all the three types of transmission, i.e. broadcast, groupcast and unicast.  
Proposal 1: Assistance information signalling should be supported for unicast, groupcast and broadcast transmission in the Rel 17 sidelink.
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In order to convey assistance information a proper signalling needs to be adopted. Assistance information consists of control and data part.  Design of a new 2nd stage SCI can be considered which can be indicated through 1st stage SCI field when there is a need to broadcast the assistance information. When a UE monitors new SCI format, it understands assistance information is being conveyed. In case of unicast via RRC or MAC message the control of assistance information is conveyed followed by data in PSSCH. 
Proposal 2: New SCI format design should be considered for assistance information in the Rel 17 sidelink.
Proposal 3: In case of unicast via RRC or MAC message along with PSSCH to be utilized for sending assistance information.
2.2 Content of Assistance Information 
The content of assistance information varies based on the transmission type. If assistance information is utilized among two UE (i.e. unicast), Co-UE can simply contain a number of resource sets which can be used by the UE receiving assistance information to make decision while communicating to Co-UE. Resource sets in sidelink is defined in terms of sub-channel and slots. Assistance information can consist of group of sub-channels in frequency and slots in time domain. UE transmitting assistance information (Co-UE) can convey the preferred resources in which it may want to receive from another UE. Similarly, it can convey the resources which should not be utilized while transmitting by the receiving UE. For example, in unicast one of the UE is Co-UE that may send a preferred resource set in which it wants to receive data from the UE receiving assistance information. Other way is that it can indicate resources which are not suitable for Co-UE for receiving the information from another UE. 
Proposal 4: Unicast assistance information should include preferred resource set and non-preferred resource set.
If Co-UE needs to broadcast or groupcast it may send its own sensing results collectively during the sensing period or could be collected from the other surrounding UEs. This may contain collection of results obtained by sensing the SCI of UEs in proximity or by dedicated unicast signalling received from the proximity UEs. 
Proposal 5: In case of broadcast or groupcast transmission over sidelink, Co-UE should broadcast its own sensing result or dedicated unicast assistance information received by the Co-UE.

2.3 Action taken by Receiver UE after getting assistance information

Receiver UE after decoding assistance information will utilize it for resource allocation. However, it is up-to the receiver UE on how to utilize the assistance information. It either checks it’s own results along with assistance information or it may use the assistance information directly to allocate resources. The received assistance information should help UE to take better decision about sidelink resource selection without restricting its flexibility in resource selection. Receiving UE should be able to ignore the assistance information in certain situation like high priority traffic, critical services etc. Such scenarios should be clearly studied in Rel 17.
[bookmark: __DdeLink__1890_745696814]Observation 2: Assistance information is to facilitate the UE resource selection without restricting its flexibility. UE should ignore the assistance information in certain cases based on traffic type and priority of the traffic.   
[bookmark: __DdeLink__1165_745696814]Proposal 6: Assistance information should not be mandated while selecting the UE resource in mode 2.

3 Conclusion
Feasibility and benefits of NR sidelink mode 2 enhancement is presented. Inter-UE coordination can be key in order to enhance reliability and by supporting blind retransmission. Following are the observation and proposals discussed in this contribution about sidelink mode 2 resource allocation enhancement. 
Observation 1: Resource utilization assistance signalling may provide useful information that may not be known to UE and UE can use it for better mode 2 resource utilization. 
Observation 2: Assistance information is to facilitate the UE resource selection without restricting its flexibility. UE should ignore the assistance information in certain cases based on traffic type and priority of the traffic.
Proposal 1: Assistance information signalling should be supported for unicast, groupcast and broadcast transmission in the Rel 17 sidelink.
Proposal 2: New SCI format design should be considered for assistance information in the Rel 17 sidelink.
Proposal 3: In case of unicast via RRC or MAC message along with PSSCH to be utilized for sending assistance information.
Proposal 4: In unicast assistance information should include preferred resource set and not preferred resource set.
Proposal 5: In case of broadcast or groupcast transmission over sidelink, Co-UE should broadcast its own sensing result or dedicated unicast assistance information received by the Co-UE.
[bookmark: __DdeLink__1165_7456968141]Proposal 6: Assistance information should not be mandated while selecting the UE resource in mode 2.
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