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1      Introduction
According to the WID for SL enhancement [1], RAN1/RAN2 will 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, and specify the identified solution if deemed feasible and beneficial. Additionally, inter-UE coordination is described in the WI for consideration with the procedure as such: 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.
In this contribution, we provide our views on for Mode 2 enhancements.
2      Discussions

2.1     Infomration for inter-UE coordination

To improve mode 2 performance for enhanced reliability and reduced latency, the following assistance information can be transmitted by Rx UE to the Tx UE for inter-UE coordination. 

· Preferred resources based on the sensing at Rx UE

So far Tx UE will determine the resources only based on its own sensing. However, the reception is at Rx UE so that it is sensible to consider the sensing results from Rx UE for resource (re-)selection. It can at least address the hidden node problem.

The information on the preferred/acceptable resources from Rx UE based on sensing can be provided to avoid the hidden node problem and take into account the channel conditions at Rx UE in addition to the sensing at Tx UE. 

Rx UE can perform sensing similar to the behaviour at Tx UE on the reserved resource indicated in SCI from Tx UE. Based on measured RSRP level and the RSRP threshold, the Rx UE can determine whether the reserved resources indicated in SCI by Tx UE is acceptable/preferred or not. 

· CSI feedback (associated with the preferred resources) 

In addition to the preferred resources for feedback by Rx UE, the CSI information or channel related information associated with the preferred resources can be provided to assist MCS selection at Tx UE when the preferred resources are selected for transmission.

Besides, CSI is transmitted in the MAC layer with only a few bits in Rel’16, which is not efficient for resource utilization considering at least 10 RBs for the subchannel size. Thus, such CSI information associated with the assistance information for transmission can improve the resource utilization. Ideally, they can be transmitted in the physical channel such as 2nd SCI to avoid uncertainty of the latency caused by HARQ for the data channel. 

· Preferred DMRS pattern at Rx UE

In Rel’16, Tx UE selects the DMRS pattern mainly based on its own moving speed rather than the relative moving speed between Tx UE and Rx UE due to lacking of the related feedback from Rx UE. So the DMRS pattern selection is not optimal with potential performance degradation.

The information on the preferred DMRS pattern (i.e., the number of DMRS symbols per slot) can take into account the relative moving speed (or the observed Doppler information at Rx UE) and Rx UE’s receiver implementation. Such information can assist the Tx UE to select the proper DMRS pattern for transmission with the optimal channel estimation at Rx UE to achieve the good performance. 

Rx UE can determine the preferred DMRS pattern according to the observed Doppler information (affected by the relative moving speed) and its implementation. 

· Information related to MIMO enhancement

MIMO enhancement can be considered with more directional transmission to enhance its own signal while reducing the interference to the others. If such information can be provided in the assistance information, it can also enhance the reliability and reduce the latency.  

Proposal 1: The information for inter-UE coordination can include the feedback from Rx UE about the preferred resources associated with CSI information, the preferred DMRS pattern and the other information for MIMO enhancement.

2.2     Transmission of Assistance Information

Depending on the packet size for the assistance information, there can be serval options for transmission of the assistance information:

· Option 1: Transmission over A/N resources 

The limited assistance information can be delivered with A/N via A/N resources so that there is no need of complicated resource (re-)selection procedure to determine the resources carrying the assistance information.

As shown in Figure 1, when receiving the transmission from UE-B, UE-A will determine whether the reserved resource in the received SCI is preferred/acceptable or not based on its sensing results on the same resources. When UE-A transmits the A/N with the associated assistance information about the preferred resources, one more bit carried by A/N can indicate that the reserved resources in the received SCI are acceptable or not. Accordingly, UE-B can take into account such assistance information for transmission or resource re-selection. 
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Figure 1. Procedure for A/N based assistance information
· Option 2: Transmission over 2nd SCI

If the payload size for the assistance information is small, it can be carried over 2nd SCI without the associated PSSCH. Essentially, 2nd SCI was designed similar to UCI so that some bits can be carried via 2nd SCI directly. Besides, the transmission over 2nd SCI without HARQ support can avoid the uncertainty on the latency compared to the data channel with HARQ.   

· Option 3: Transmission over PSSCH 

If the payload size for the assistance information is large, it can be carried over PSSCH as the normal packet. It will be subject to the resource (re-)selection and HARQ with the uncertainty on the latency, even though it can carry the large amount of information. 

As shown in Figure 2, the procedure for the assistance information transmission can be illustrated with the following three steps:

Step 1: Rx UE will perform the resource selection for the transmission of the assistance information triggered by received SCI from Tx UE. The resource selection for the assistance information will be similar to the resource selection in Rel’16. However, it is preferred to select the resources close to the re-selection time of the reserved resource at Tx UE so that the assistance information can be more valid to assist Tx UE’s operation. 

Step 2: Rx UE will send the feedback with the assistance information at the time instant close to the re-selection time instant (m’’-T_proc) of the reserved resources. The assistance information should be updated according to the latest sensing or measurement results before its transmission.

Step 3: Tx UE will perform re-evaluation and re-selection based on own sensing results and the assistance information from the Rx UE to determine the resources as well as the associated with DMRS pattern and selected MCS for transmission.
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Figure 2. Procedure for A/N based assistance information
Considering the pros and cons of the three options, Option 2 with transmission over 2nd SCI is slightly preferred due to the simplicity, more efficiency and lower latency.

Proposal 2: Transmission of assistance information over A/N resources, the 2nd SCI and/or PSSCH can be considered. 

3      Conclusion

In this contribution, we provide our views for Mode 2 enhancements with the following proposals for discussion and consideration.
Proposal 1: The information for inter-UE coordination can include the feedback from Rx UE about the preferred resources associated with CSI information, the preferred DMRS pattern and the other information for MIMO enhancement.
Proposal 2: Transmission of assistance information over A/N resources, the 2nd SCI and/or PSSCH can be considered.
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