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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 for the open issues about Mode 2 enhancements taking into account the latest discussions. 
2      Discussions on Open Issues in RAN1
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. 

· (Un-)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 (un-)preferred/(un-)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 condition related information for the preferred resources can be further 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 transmissions. 

· 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 impact of the relative moving speed (e.g., the observed Doppler spread 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 better performance. 

Rx UE can determine the preferred DMRS pattern according to the observed Doppler Spread 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.  

· Information of Tx UE’s 1st SCI forwarded by the assistant UE

The assistance information transmitted by the assistant UE can be the information of the Tx UE’s 1st SCI so that the other sensing UEs far away from the Tx UE or missing the first transmission can still detect the 1st SCI for sensing. This also provides the Tx diversity of the 1st SCI to address of sensing failure issue due to half-duplexing operation, e.g., the sensing UE transmitting data during the transmission of the Tx UE may fail for sensing, but has one more chance to receive the 1st SCI from the assistant UE. The hidden node UEs can also detect the 1st SCI by the extended coverage thanks to 1st SCI forwarding by the assistant UE. (Refer to Option 2-2 in section 2.2)

Proposal 1: The information for inter-UE coordination can be the feedback from Rx UE about the (un-)preferred resources associated with CSI information, the preferred DMRS pattern, the information for MIMO enhancement and the forwarded 1st SCI.
2.2     Discussion for Condition 1-A-1 of Scheme 1

In RAN1-106b-e meeting, the following agreements has been reached.
	· Agreement: 
· For Condition 1-A-1 of Scheme 1, the set of resources preferred for UE-B’s transmission is a form of candidate single-slot resource as specified in Rel-16 TS 38.214 Section 8.1.4

· When the inter-UE coordination information transmission is triggered by UE-B’s explicit request, the candidate single-slot resource(s) are determined in the same way according to Rel-16 TS 38.214 Section 8.1.4 with at least following parameters provided by signaling from UE-B. FFS whether or not to apply RSRP threshold increase in Step 7) of Rel-16 TS 38.214 Section 8.1.4.

· Priority value to be used for PSCCH/PSSCH transmission 

· It replaces prio_TX

· Number of sub-channels to be used for PSSCH/PSCCH transmission in a slot

· It replaces L_subCH

· Resource reservation interval 

· It replaces P_rsvp_TX

· FFS: Starting/ending time location of resource selection window

· FFS : In addition to Rel-16 procedure, use inter-UE coordination information from other UEs

· If there is no consensus in RAN1#106bis-e, no further discussions for Rel-17




It should be noted such heavy signaling is not suitable for the frequent transmission. Similar to UU interface, SR as the light signaling has been used for transmission of the request, SL should also consider the dynamic and light physical signaling in addition to the semi-static and heavy RRC signaling for the request transmission. 
For the explicit request supported for Scheme 1, PSFCH structure can be used to carry such dynamic and light request information in addition to the higher layer configuration. Sequence based PSFCH structure can reduce the overhead for the request while avoiding the resource (re-)selection procedure for the resources of the request transmission. It is possible to pre-configure a set of PSFCH resources for the request transmission so that there is no need of the resource selection procedure, accordingly improving the overall latency. The spec impact is also quite minimal.

Proposal 2: For the explicit request in Scheme 1, PSFCH structure can be used to carry the request message to reduce the latency and the overhead, in addition to the explicit request configuration message. 

2.3     Discussion for collision resource indication in Scheme 2.

There are following agreements early for scheme 2：
	· Agreements

· A resource pool level (pre-)configuration uses either of the following options

· Option 1: PSFCH occasion is derived by a slot where UE-B’s SCI is transmitted

· Reuse PSSCH-to-PSFCH timing as specified in TS 38.213 Section 16.3 to determine the PSFCH occasion for resource conflict indication

· Time gap between the PSFCH and a slot where expected/potential resource conflict occurs is larger than or equal to T_3

· Option 2: PSFCH occasion is derived by a slot where expected/potential resource conflict occurs on PSSCH resource indicated by UE-B’s SCI

· UE-A transmits the PSFCH in a latest slot that includes PSFCH resources for inter-UE coordination information and is at least T_3 slots of the resource pool before the PSSCH resource indicated by UE-B’s SCI in which expected/potential resource conflict occurs

· FFS: How to account for processing timeline

· Note that it is possible not to configure either option1 or option 2.


In Option 1, there is only one time resource for PSFCH corresponding to each received SCI because of reusing PSSCH-to-PSFCH timing. However, there could be multiple resources reserved by the SCI. Thus, there is a problem on how to use one PSFCH to indicate the resource collision. 

There could be several options to do it:
· Option A: Single PSFCH is transmitted only for indication of the first reserved resource collision (i.e., ignoring collision of the 2nd resource if any)

· Option B: Two PSFCHs are transmitted for indication of two reserved resources collision respectively.
· Option C: single PSFCH is transmitted for indication if any one of the reserved resources is colliding.

Option C is more preferred for simplicity and less spec impact on PSFCH resources allocation. Moreover, in case of overlapping with A/N due to enabling of HARQ feedback, there is less issue for dropping.
Proposal 3: For PSFCH transmission by reusing PSSCH-to-PSFCH timing in Scheme 2, single PSFCH is transmitted for resource collision indication if any one of the reserved resources is colliding. 

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 be the feedback from Rx UE about the (un-)preferred resources associated with CSI information, the preferred DMRS pattern, the information for MIMO enhancement and the forwarded 1st SCI.
Proposal 2: For the explicit request in Scheme 1, PSFCH structure can be used to carry the request message to reduce the latency and the overhead, in addition to the explicit request configuration message.
Proposal 3: For PSFCH transmission by reusing PSSCH-to-PSFCH timing in Scheme 2, single PSFCH is transmitted for resource collision indication if any one of the reserved resources is colliding.
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