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1. INTRODUCTION
RP-212880 [1] lists remaining issues on inter-UE coordination for mode 2 enhancements, as below:
· Physical layer aspects on solution(s) on enhancement(s) in mode 2 for enhanced reliability and reduced latency including
· Scheme 1
· Finalization of contents and containers of UE-A’s inter-UE coordination information and UE-B’s explicit request, including determination of destination UE(s) for UE-A’s inter-UE coordination information and UE-B’s explicit request
· Finalization of behaviour of UE-B receiving resource set(s) from UE-A(s)
· Finalization of when and with which information UE-A generates and/or transmits an inter-UE coordination information, including triggering based on condition(s) other than an explicit request
· Finalization of when UE-B generates and/or transmits an explicit request
· Finalization of resource selection and/or multiplexing with sidelink transmissions for UE-A’s inter-UE coordination information and UE-B’s explicit request
· Finalization of prioritization of inter-UE coordination information and explicit request
· Combination of preferred/non-preferred resources with explicit request/condition triggers
· Scheme 2
· Finalization of determination of PSFCH resource/index for conflict indication
· Finalization of behaviour of UE-B receiving a conflict indication from UE-A
· Finalization of prioritization of conflict indication
· Finalization of how to determine UE-B among UEs scheduling conflicting TBs, including whether/how to handle, or differently handle, the case when at least one of UEs scheduling conflicting TBs doesn’t support Scheme 2

In this contribution, we discuss some remaining issues about scheme 1 for V2X mode 2 enhancements.

2. DISCUSSION
· Contents and containers of UE-A’s inter-UE coordination information and UE-B’s explicit request
Based on RAN1 #107-e agreement, at least MAC CE is used as the container of inter-UE coordination information transmission from UE A to UE B. For indication of resource set, N combinations of TRIV, FRIV, and/or resource reservation period are utilized based on Rel-16 TS 38.214 Section 8.1.5 with some modifications. For instance, one modification is that the first resource location of each TRIV is separately indicated by the inter-UE coordination information. 
Since TRIV is used to indicate non-zero slot offsets, reference slot information is needed for interpreting each TRIV. Considering the resource set is not restricted within contiguous 31 slots, reference slot may shift for interpreting different TRIVs. To handle reference slot shift, one way with less signalling overhead is to design one bit indicating reference slot, e.g., one bit indicates either reference slot of previous TRIV or a specific slot indicated by previous TRIV as reference slot for current TRIV. Once candidate resources before and in the specific slot has been generated into previous TRIVs, reference slot for following TRIVs could shift to the specific slot. The specific slot can be designed as either later slot or earlier slot indicated by previous TRIV. 
For example in Fig. 1(a), if later slot indicated by previous TRIV can be indicated as new reference slot, reference slot may not shift if there are remaining candidate resource(s) in the same slot of later resource indicated by previous TRIV. In this example, reference slot for 3rd TRIV shall keep in slot 0 since earlier resource of 3rd TRIV and later resource of 2nd TRIV are in the same slot. Thus, if using later resource indicated by previous TRIV, the chance and benefit for shifting reference slot seems less. 
On the contrary example in Fig. 1(b), if earlier slot indicated by previous TRIV can be indicated as new reference slot, the chance and benefit for shifting reference slot will be higher. In this example, slot 1 could be reference slot for 3rd TRIV since there is no remaining candidate resources in slot 1. 
Considering the change of shifting reference slot, we propose to introduce one bit for indicating reference slot for n-th TRIV as either reference slot of (n-1)-th TRIV or earlier slot of (n-1)-th TRIV.
Fig. 1(a) Later one                                Fig. 1(b) Earlier one           
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Proposal 1:  For n-th TRIV, one bit indicates reference slot as either reference slot of (n-1)-th TRIV or earlier slot indicated by (n-1)-th TRIV.
· At least for n > 1.
· FFS: n = 1
Moreover, there is one additional difference that TRIV in SCI is used to indicate non-overlapped resources in time domain, and thus slot offsets t1 and t2 are restricted as 1t1 and t1< t2. However, for indicating the resource set, it is quite possible that more than one candidate resources are in the same slot. To indicate these candidate resources in the same slot, TRIV for indication of resource set will need to indicate slot offsets t’1 and t’2, which values are possible to be zero, as example in Fig. 2. 
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Fig. 2 Modification of TRIV interpretation             


To avoid complex formula design, a simple modification can be set as t’1 = t1 -1 and t’2 = t2 -2. The TRIV for indication of resource set can be determined as follows:
--------------------------------------------------------------------------------------- 
if the one combination indicates one resource
TRIV for indication of resource set + 1
else
if (t’2 - t’1) ≤15
TRIV for indication of resource set = 30 (t’2 - t’1) + t’1 +32
else
TRIV for indication of resource set = 30 (30 - t’2 + t’1) - t’1 +61 
end if
end if
--------------------------------------------------------------------------------------- 
Proposal 2:  Comparing to slot offsets t1 and t2 indicated by TRIV in SCI, the TRIV for indicating resource set indicates slot offset t’1 and t’2, wherein t’1 = t1 -1 and t’2 = t2 -2.
  

Based on RAN1 #107-e agreement, it is agreed that UE-B’s request provides at least priority value to be used for PSCCH/PSSCH transmission, number of sub-channels to be used for PSSCH/PSCCH transmission in a slot, and resource reservation interval. Since the bit overhead is not larger, we tend to use 2nd SCI as container of UE-B’s request, with benefit of shorter latency. UE-B can determine whether to retransmit the request based on whether UE-A receives 2nd SCI successfully. 
Proposal 3:  2nd SCI is used as the container of UE-B’s request.

· Which information UE-A generates and/or transmits an inter-UE coordination information, including triggering based on condition(s) other than an explicit request
It is agreed that there are two types of “set of resources” in scheme 1.
· the set of resources preferred for UE-B’s transmission (White resource set)
In this type, UE-A excludes resource(s) overlapping with reserved resource(s) of other UE identified by UE-A whose RSRP measurement is larger than RSRP threshold (Condition 1-A-1). Based UE-A’s sensing result, UE-A can identify candidate resources not reserved by other UEs or with lower interference, and then include the identified sidelink resources in the set of resource. Accordingly, if UE-B does not perform sensing, UE-B may select sidelink resources directly from the set of resources (Option B). If UE-B performs sensing, UE-B can select sidelink resources based on both the set of resources and UE-B’s sensing result (Option A). 
When UE-A performs sensing and resource exclusion, UE-A needs to compare measured RSRP and RSRP threshold based on a specific TX priority. UE-A can deliver such information with the set of resource to UE-B. Then, UE-B knows how to use the set of resources based on the information.
· the set of resources non-preferred for UE-B’s transmission (Black resource set)
In this type, UE-A identifies sidelink resources reserved by other UEs or with higher interference, and then include the identified sidelink resources in the set of resource (Condition 1-B-1). Accordingly, UE-B can exclude the set of resource from its resource selection. Besides, since UE-A performs sensing and identifies the sidelink resources via comparing measured RSRP and RSRP threshold based on a specific TX priority, UE-A can deliver such information with the set of resource to UE-B. Then, UE-B knows how to use the set of resources based on the information. For instance, if UE-B has available sidelink data with higher priority than the specific TX priority, some sidelink resources in the set may be still available for resource selection.
Moreover, UE-A may include some sidelink resources, where UE-A does not expect to perform SL reception, in the set of resource (Condition 1-B-2). It is because UE-A cannot perform transmission and reception simultaneously. For these kind of sidelink resources, it is not feasible for UE-B to perform sidelink transmission to UE-A. One possible way is that UE-A indicates higher priority to these kind of sidelink resources. 
Based on above, we propose to provide additional information for assisting following UE-B’s behavior in its resource (re-)selection.
Proposal 4:  For inter-UE coordination information triggering based on condition(s), UE-A provides additional information with the set of resource, e.g. TX priority, or RSRP used in sensing procedure.
Moreover, as described in WID Justification, SL DRX can be supported for power saving, such that UE-A may receive PSCCH/PSSCH during SL DRX active time and not receive PSCCH/PSSCH during SL non-active time. From our aspect, SL DRX can be one consideration for deriving the resource set, and impact of SL DRX can be considered in Condition 1-A-2 and Condition 1-B-2. 
Proposal 5:  For inter-UE coordination information in scheme 1, UE-A determines the set of resource with consideration of its SL DRX active time or non-active time. 
When UE-B receives inter-UE coordination information from UE-A, following UE-B’s behaviour in its resource (re-)selection is discussed with possible options. For the case of preferred resource set, UE-B will select sidelink resources for its transmissions based on the received preferred resource set. In order to acquire benefit of inter-UE coordination, following UE-A behaviour shall be handled after UE-A sending inter-UE coordination information to UE-B. Especially if UE-A is intended destination UE of a TB transmitted by UE-B, UE-A shall attempt to perform sidelink reception at least in slots of the preferred resource set. For instance, after UE-A sending inter-UE coordination information, UE-A does not select candidate resources in slots of the preferred resource set in its resource selection later. Alternative way is that if UE-A selects sidelink resource in slots of the preferred resource set in its resource selection later, UE-A can perform prioritization between its data priority and specific TX priority used for inter-UE coordination information. Based on the prioritization result, UE-A performs corresponding sidelink transmission or reception. 
Proposal 6:  In scheme 1, after UE-A sends UE-B preferred resource set for transmission, 
UE-A can prevent from sidelink transmission in slots of the preferred resource set. 

3. CONCLUSION
In this contribution, we have following proposals:
Proposal 1:  For n-th TRIV, one bit indicates reference slot as either reference slot of (n-1)-th TRIV or earlier slot indicated by (n-1)-th TRIV.
· At least for n > 1.
· FFS: n = 1
Proposal 2:  Comparing to slot offsets t1 and t2 indicated by TRIV in SCI, the TRIV for indicating resource set indicates slot offset t’1 and t’2, wherein t’1 = t1 -1 and t’2 = t2 -2.
Proposal 3:  2nd SCI is used as the container of UE-B’s request.
Proposal 4:  For inter-UE coordination information triggering based on condition(s), UE-A provides additional information with the set of resource, e.g. TX priority, or RSRP used in sensing procedure.
Proposal 5:  For inter-UE coordination information in scheme 1, UE-A determines the set of resource with consideration of its SL DRX active time or non-active time. 
[bookmark: _GoBack]Proposal 6:  In scheme 1, after UE-A sends UE-B preferred resource set for transmission, 
UE-A can prevent from sidelink transmission in slots of the preferred resource set. 
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