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1 [bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _Ref129681832]Introduction
According to RAN#94-e decision in RP-213660, RAN1 is tasked to complete the remaining normative work for Rel-17 NR sidelink enhancement by Q1 of 2022. In RAN1#107bis-e, quite a lot of essential issues were discussed. However, there are still some open issues remain unsolved.
In this paper, we continue to provide our view of these leftover open issues after RAN1#107bis-e.
2 Inter-UE coordination scheme 1
2.1 On contents and container of inter-UE coordination information and explicit request
2.1.1 [bookmark: _Ref90911301]For inter-UE coordination information
2.1.1.1 [bookmark: _Ref91249378]Coordination information signaling design
In RAN1#107bis-e [7], the following agreements and working assumptions on container and signaling design of inter-UE coordination information for scheme 1 are made:
	Agreement
The following working assumption is confirmed with modification in RED.
· MAC CE or 2nd SCI are used as the container of inter-UE coordination information transmission from UE A to UE B.
· For the indication of resource set, the following is supported:
· N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification. The value of resource reservation period is omitted at least when the transmission of preferred resource set is triggered by UE-B’s explicit request.
· First resource location of each TRIV is separately indicated by the inter-UE coordination information
· If [N <= 3], MAC CE is used and it is up to UE implementation to additionally use 2nd SCI. When 2nd SCI and MAC CE are both used, the same resource set is indicated in the 2nd SCI and the MAC CE. If [N > 3], only MAC CE is used.
· FFS: UE capability details
· 2nd SCI is UE RX optional
· The field size of the indication of resource set in a SCI format 2-C is determined by [N=3]
Agreement
· For the indication of resource set in Scheme 1, the value of Sl-MaxNumPerReserve is fixed to 3.

Working Assumption:
· First resource location of each TRIV is a slot offset with respect to a reference slot
· Alt 2: 
· The slot offset is the number of logical slots from the reference slot
· The value range of slot offsets is from 0 to maximum value that is (pre)configurable up to [256]
· FFS: The detailed value range including granularity
· Slot offset for each TRIV to indicate the set of resources is separately indicated by inter-UE coordination information
· For the reference slot, 
· [bookmark: _GoBack]The reference slot is the slot indicated by the inter-UE coordination information in a form of combination of DFN index and slot index


For the indication of the reference slot using the combination of DFN index and slot index, a total of  bits are required, where 10 bits are used to indicate DFN index,  bits are used to indicate slot index within a frame, μ=0/1/2/3 corresponding to the 15/30/60/120 kHz of SCS for SL, respectively. For example, for 120 kHz SCS, the size of reference slot indication is 17 bits.
Proposal 1:  bits are used for indication of the reference slot, where 10 bits are used to indicate DFN index and  bits are used to indicate slot index within a frame,μ=0/1/2/3 corresponding to the 15/30/60/120 kHz of SCS for SL, respectively.
When using N combinations of TRIV, FRIV and resource reservation period, first resource location and reference slot to indicate the resource set in coordination information, there are still some details to be discussed. 
For the indication of FRIV, it can only indicate another 2 resources in frequency domain in addition to the first resource in the slot where SCI format 1-A was received, i.e. the first frequency resource of each FRIV is not indicated and therefore is not used for indication of preferred/non-preferred resource set (see the “block with cross mark” in Figure 1). 
Proposal 2: The first resource in each TRIV/FRIV of resource combination(s) is not used for indicating preferred/non-preferred resource set since the first frequency resource of each FRIV is not indicated.
[image: ]
Figure 1: Signaling design for coordination information
On how to indicate the first resource allocation(s), a similar approach as sl-ResourceReservePeriodList can be used, where a set of possible values from [0, 255] (total length = 256) can be (pre-)configured in the resource pool. Taking into account the size limitation of SCI format 2-C, maximum 2 bits can be used to indicate one slot offset, i.e. up to 4 values can be (pre-)configured for indication on first resource location(s). For example, if the value set of slot offset is (pre-)configured as {0, 32, 64, 96}, then one IUC information can indicate preferred/non-preferred resources in the range of ] as shown in Figure 2, where  is the reference slot and can be any slot within the resource pool. The detailed (pre-)configured value set can be left to implementation. 
Proposal 3:  bits are used for indicating one slot offset of the first resource location from the reference slot, where  is the number of entries in the (pre-)configured value set which includes up to 4 values from the value range of [0, 255] slots. 
[image: ]
Figure 2: An example of indication of first resource locations, where slot_offset1/2/3 = 32/64/96 slots, respectively.
2.1.1.2 [bookmark: _Ref91237145]On cast type
In RAN1#107bis-e [7], the following agreement and working assumption are made:
	Agreement
· For Scheme 1,
· Unicast is supported for an explicit request transmission for inter-UE coordination information
· Unicast is used for the inter-UE coordination information transmission triggered by the explicit request

Working Assumption
· For Scheme 1, 
· Following cast type(s) are supported for inter-UE coordination information transmission triggered by a condition other than explicit request reception
· Groupcast/Broadcast for non-preferred resource set, FFS for preferred resource set
· FFS: Under which conditions groupcast/broadcast can be supported
· Unicast
· FFS: Under which conditions unicast can be supported



The feasibility for groupcast and broadcast particularly needs to be investigated, when there is inter-UE coordination information MAC CE only transmission on PSSCH, the source/destination IDs may not be always available to be derived. For example, if there is no group established before the transmission of inter-UE coordination information on MAC CE and if groupcast is supported for this case, then UE-A needs to firstly established a group before transmitting the inter-UE coordination information on MAC CE in groupcast manner. In this case, some discussion on defining a new application type for inter-UE coordination information to trigger the establishment of a group is needed and this may need further coordination work with SA2. For broadcast, UE-A does not know UE-B’s information before transmitting MAC CE, thus a specified destination L2 ID should be introduced to represent the transmission of MAC CE, then the UEs who are interested in receiving IUC information can receive the MAC CE via the specified destination L2 ID. However, defining such destination L2 ID should be discussed in SA2, which will make the conditions to support IUC MAC CE transmission via groupcast and broadcast too complex. Determination of source/destination IDs is not within RAN1’s expertise, RAN2/SA2 should discuss and decide feasibility on cast type, and whether/what conditions are needed to support inter-UE coordination information transmission for groupcast/broadcast.
Proposal 4: The conditions for supporting groupcast and broadcast needs to be decided by RAN2/SA2.
2.1.1.3 [bookmark: _Ref91235173]On contents
First of all, the set of resources (preferred or non-preferred) needs to be included in the coordination information from UE-A to UE-B. The related signaling design is discussed in section 2.1.1.1.
Regarding parameter(s) other than indication of the set of resources, the following agreement were made in RAN1#107bis-e. 
	Agreement
· For inter-UE coordination information transmission in Scheme 1, 
· Inter-UE coordination information can be multiplexed with other data only if the source/destination ID pair is the same
· Retransmission of the TB carrying inter-UE coordination information is supported
· For explicit request transmission in Scheme 1, 
· Explicit request can be multiplexed with other data only if the source/destination ID pair is the same
· Retransmission of the TB carrying request is supported

Agreement
· For Scheme 1,
· Unicast is supported for an explicit request transmission for inter-UE coordination information
· Unicast is used for the inter-UE coordination information transmission triggered by the explicit request

Working Assumption
· For Scheme 1, 
· Following cast type(s) are supported for inter-UE coordination information transmission triggered by a condition other than explicit request reception
· Groupcast/Broadcast for non-preferred resource set, FFS for preferred resource set
· FFS: Under which conditions groupcast/broadcast can be supported
· Unicast
· FFS: Under which conditions unicast can be supported


Based on the agreement above, since transmission multiplexed with data and retransmission are supported for both inter-UE coordination information and explicit request, it implies the contents in SCI format 2-A related to SL HARQ (re)transmissions are included in SCI format 2-C. In addition, since unicast is agreed to be supported in all cases, and groupcast/broadcast is agreed to be supported in some cases, it implies the “Cast type indicator” field in SCI format 2-A is also included in SCI format 2-C. Therefore, RAN1 does not need spending time discussing the inclusion of these fields in SCI format 2-C.
Observation 1: The existing agreements on allowing IUC/request (re-)transmission multiplexing with data and the supported cast type implies the following fields are already included in SCI format 2-C, so that RAN1 does not need spending time discussing the inclusion of these fields in SCI format 2-C 
· HARQ process number, New data indicator, Redundancy version, Source ID, Destination ID, HARQ feedback enabled/disabled indicator, Cast type indicator 
Considering CSI feedback is beneficial to increase communication reliability and efficiency, and “CSI request” field is just 1 bit, we propose to include this field in SCI format 2-C.
Regarding “Zone ID, Communication range requirement” fields in current SCI format 2-B, it’s unclear how they are related to inter-UE coordination, i.e., the benefits, uses, procedures, and specification impacts are unclear. In addition, these two fields cost 16 bits. If they are further included, the final SCI format 2-C may not fit into 140 bits limitation. Therefore, “Zone ID, Communication range requirement” should not be included in SCI format 2-C.
Proposal 5: “CSI request” field is included in SCI format 2-C.
As shown in the RAN1#107b-e agreement below, it was agreed that “resource set type” field exists in IUC information under Alt 1. It remains unclear whether this field also exists in IUC information under Alt 2. We analyze this case in the following.
	Agreement:
· For inter-UE coordination information is triggered by UE-B’s request, 
· A resource pool level (pre-)configuration can enable one of the following alternatives:
· Alt 1:
· Resource set type to be provided by inter-UE coordination information transmission is determined by UE-A’s implementation and its information is indicated by UE-A’s inter-UE coordination information
· UE-A’s inter-UE coordination information indicates either preferred resource set or non-preferred resource set
· Alt 2:
· Resource set type to be provided by inter-UE coordination information transmission is indicated by UE-B’s request
· UE-B’s request indicates either preferred resource set or non-preferred resource set
· Note that it is up to RAN2 decision whether/how UE-B provides its support of sensing/resource exclusion to UE-A via PC5-RRC signaling and UE-A uses the received information to determine the type of resource set to be transmitted to UE-B


Let’s assume the resource pool enables both request-based Scheme 1 and condition-based Scheme 1, and the resource pool enables Alt 2 as above. If “resource set type” field does not exist in IUC information when UE-A transmits IUC based on reception of request from UE-B, then there will be two kinds of SCI format 2C for IUC in the resource pool, i.e.
· When UE-A transmits IUC based on condition, the “resource set type” field exists in SCI format 2C (let’s call it SCI format 2C-1)
· When UE-A transmits IUC based on reception of request from UE-B, the “resource set type” field does not exist in SCI format 2C (let’s call it SCI format 2C-2)
It’s possible that one UE-B can have multiple unicast links with multiple UE-As. E.g., UE-B may send request to UE-A1 and expects IUC from UE-A1, and simultaneously UE-A2 may also send IUC to UE-B based on conditions.
In the above case, after UE-B sends request to UE-A1, in order to decode IUC from both UE-A1 and UE-A2, UE-B needs to decode two kinds of SCI format 2C (SCI 2C-1 and 2C-2) at every candidate resource, which increases UE-B’s SCI decoding complexity since the sizes of SCI 2C-1 and 2C-2 are different.
To avoid increasing UE-B’s SCI decoding complexity as above, we propose that “resource set type” field is always present in SCI format 2C for IUC. Considering “resource set type” field is just 1 bit, including this field should be very simple.
Observation 2: If “resource set type” field does not exist in inter-UE coordination information (IUC) when UE-A transmits IUC based on reception of request from UE-B, then UE-B may need to decode two kinds of SCI format 2C (with/without “resource set type” field) in some cases, thus increasing UE-B’s SCI decoding complexity.
Proposal 6: “Resource set type” field is always present in inter-UE coordination information, i.e., UE-A’s inter-UE coordination information always indicates either preferred resource set or non-preferred resource set.
The other fields in SCI format 2-C for inter-UE coordination information are related to inter-UE coordination. Resource combination(s) are used to indicate N combinations of {TRIV, FRIV, resource reservation period}. In Rel-16, TRIV/FRIV and period are up to 22 bits and 4 bits, respectively. So the max size of one combination is 26 bits. For N{1, 2, 3}, the size of this field is {26, 52, 78} bits, respectively. First resource location(s) is used to indicate first resource location of each TRIV. If 2 bits are used to represent a slot offset from a set of values (pre-)configured per resource pool, the size of this field is {2, 4, 6} bits for N{1, 2, 3}, respectively. Therefore, for N∈{1, 2, 3}, the size of SCI format 2-C is {82, 110, 138} bits, respectively. In summary, the total size of SCI format 2-C is up to 138 bits, as shown in Table 1, which is smaller than the 140 bits payload size limit. 
[bookmark: _Ref95394893]Table 1: The fields and size of SCI format 2-C for inter-UE coordination information
	Format
	SCI format 2-C for inter-UE coordination information

	Field
	Num. of bits
	Comment

	HARQ process number
	4
	Same as R16 SCI format 2-A, used to schedule TB, etc.

	New data indicator
	1
	

	Redundancy version
	2
	

	Source ID
	8
	

	Destination ID
	16
	

	HARQ feedback enabled/disabled indicator
	1
	

	CSI request
	1
	

	Cast type indicator
	2
	

	Resource combination(s)
	Up to 78
	To indicate N combinations of {TRIV, FRIV, resource reservation period}. 
TRIV/FRIV is up to 22 bits and period is up to 4 bits. So the max size of one combination is 26. For N=3, the max size of this field is 78.

	First resource location(s)
	Up to 6
	To indicate first resource location of each TRIV.
Assume first resource location of each TRIV takes 2 bits and the value range is (pre-)configured per resource pool.
The max size of this field is 6. 

	Resource set type
	1
	To indicate preferred/non-preferred, always present.

	Reference slot location 
	Up to 17
	10 bits are used to indicate DFN index and  bits are used to indicate slot index within a frame,μ=0/1/2/3 corresponding to the 15/30/60/120 kHz of SCS for SL, respectively.

	Providing/Requesting indicator
	1
	To indicate whether the SCI is used for providing inter-UE coordination information or for requesting inter-UE coordination information

	Sum
	Up to 138
	The size of SCI format 2-C is up to 138 bits, and is known by (pre-)configuration of the relevant fields.


2.1.2 For explicit request
2.1.2.1 [bookmark: _Ref91254083]On signaling design
In RAN1#107-e [6] and 107bis-e [7], the following agreements on contents of UE-B’s explicit request are made:
	Agreement
For Scheme 1, a resource pool level (pre-)configuration can enable one of the following alternatives:
· (Working Assumption) Alt1: MAC CE and 2nd SCI are used as the container of an explicit request transmission from UE-B to UE-A
· A single format SCI 2-C is used for inter-UE coordination information and request
· 1 bit in format 2-C is used to indicate whether the SCI is used for request to coordination information or for conveying coordination information 
· SCI 2-C is UE RX optional
· It is up to UE implementation to additionally use 2nd SCI (for UE-B).
· Alt2: MAC CE is used as the container of an explicit request transmission from UE-B to UE-A

Agreement
For Scheme 1, at least following parameters are provided by UE-B’s request:
· Priority value to be used for PSCCH/PSSCH transmission 
· Number of sub-channels to be used for PSSCH/PSCCH transmission in a slot
· Resource reservation interval 

Agreement
For Scheme 1, when the inter-UE coordination information transmission is triggered by UE-B’s explicit request,  
· Starting/Ending time locations of resource selection window is provided by UE-B’s explicit request
· Starting/Ending time locations of resource selection window is a form of combination of DFN index and slot index



When indicating the resource selection window, starting/ending time locations should be provided by UE-B’s explicit request. Based on the agreement on starting/ending time locations of resource selection window, starting/ending time locations should be indicated in a form of combination of DFN index and slot index. A simple way is to indicate the locations separately as illustrated in Figure 3. As discussed in section 2.1.1.1, up to 17 bits are required to indicate each time location with combination of DFN index and slot index. Therefore, up to 34 bits in total are required to indicate starting and ending time locations.
[image: ]
[bookmark: _Ref92181928]Figure 3: The indication for the resource selection window
Proposal 7: The starting and ending time locations of the resource selection window are each indicated separately by:
·  bits, where 10 bits are used to indicate DFN index, and  bits are used to indicate slot index within a frame,μ=0/1/2/3 corresponding to the 15/30/60/120 kHz of SCS for SL, respectively.
2.2 On timeline for scheme 1
According to RAN2 LS [8], RAN2 already starts discussion on timer to handle latency bound for inter-UE coordination, where discussion focus on how to ensure that the inter-UE coordination information can be transmitted to MAC layer in time since the inter-UE coordination information is time-sensitive. 
In order to guarantee the validity of coordination information, UE-A needs to perform sensing and select candidate resource(s) for UE-B with the sensing results as fresh as possible. To illustrate the issue, let’s assume the following timeline:
· Slot n’: UE-A receives the explicit request, or condition is met in non-explicit request case
· Slot m: UE-A sends the coordination information
· Slot k: slot of 1st preferred/non-preferred resource
To keep the sensing results as fresh as possible, sensing results between slot n’ and slot m should also be considered. Considering both the sensing processing time  and TB preparing time , we propose that the sensing results in the window  are used to determine preferred/non-preferred resources, where slot m is the slot when UE-A sends the inter-UE coordination information,  and  are reused from Rel-16. 
Proposal 8: The sensing results in the window  are used to determine preferred/non-preferred resources, where slot m is the slot when UE-A sends the inter-UE coordination information,  and  are reused from Rel-16.
2.3 On priority value setting of inter-UE coordination information
In RAN1#107bis-e [7], the following agreement is made for inter-UE coordination scheme 1:
	Agreement
For inter-UE coordination information triggered by a condition other than explicit request reception in Scheme 1, the priority value of the inter-UE coordination information is (pre)configured priority value if it is provided by (pre)configuration. 
· FFS: Otherwise, the priority value is determined by UE-A’s implementation.
· For the case when inter-UE coordination information is transmitted together with other data, the priority value of the multiplexed sidelink transmission is determined by the smallest priority value between the inter-UE coordination information and data



Regarding the FFS point in the above agreement, i.e., if the priority value is not (pre-)configured, let UE-A determine the priority value by UE implementation works and is enough. There is no need to consider other sophisticated design.
Proposal 9:  For inter-UE coordination information triggered by a condition other than explicit request reception in Scheme 1, when the priority value of the inter-UE coordination information is not provided by (pre)configuration, the priority value is determined by UE-A’s implementation.
3 Inter-UE coordination scheme 2
3.1 On determination of PSFCH resource/index for conflict indication
In RAN1#107bis-e FL summary [7]: 
	Agreement
For Scheme 2, 
· The PHY layer reports S_A after Step 7) of TS 38.214 Section 8.1.4 to higher layer.
· When UE-B receives a conflict indicator for resource(s) indicated by its SCI,
· PHY layer at UE-B reports resources overlapping with the next reserved resource indicated by the corresponding UE-B’s SCI for current TB transmission to higher layer.
· If (pre)configured, the PHY layer reports resources in a slot including the next reserved resource indicated by the corresponding UE-B’s SCI for current TB transmission to higher layer.
· Higher layer at UE-B re-selects the resource(s) indicated by the conflict indicator among the S_A excluding the reported resources.
· FFS: Whether/How the conflict in periodic transmission is indicated by UE-A and handled by UE-B

Draft proposal 21:
· For Scheme 2, 
· m_0 for a resource conflict indication is derived in the same way as specified for HARQ-ACK information in TS 38.213 Section 16.3
· m_CS for a resource conflict indication for UE-B’s current TB transmission is 0
· FFS: Whether/How the conflict in periodic transmission is indicated by UE-A and handled by UE-B
· a UE expects that different PRBs are (pre)configured between for conflict indication and HARQ-ACK information



As shown in the FFS points above, one remaining issue is whether/how the conflict in periodic transmission is indicated by UE-A and handled by UE-B. An example is shown in Figure 4. It is beneficial for UE-A to indicate the conflict in periodic transmission so that UE-B can re-select such resource to avoid collision. Considering the limited cyclic shift values, we propose to use 1  value (e.g.,  = 6) to indicate ‘the next periodically reserved resource indicated by the corresponding UE-B’s SCI is conflicted’.
 [image: ]
[bookmark: _Ref90994569]Figure 4: Illustration of UE-B’s resource conflict situations

It is also discussed  whether the same PRB set or different PRB sets are (pre-)configured for conflict indication and HARQ-ACK information. If the same PRB set is (pre-)configured for both conflict indication and HARQ-ACK information, the code domain resources are shared between HARQ-ACK information and IUC information, thus reducing the number of available resources for HARQ-ACK, particularly causing impact on groupcast option 2 of which operation is limited by PSFCH resources. Instead, if different PRB sets are (pre-)configured for conflict indication and HARQ-ACK information, decoding of conflict indication and HARQ-ACK do not affect each other and have better sequence decoding performance. Therefore, we propose to configure different PRBs for conflict indication and HARQ-ACK information.
For simplicity,  for a resource conflict indication can be derived in the same way as specified for HARQ-ACK information.
Proposal 10: For Scheme 2, 
·   for a resource conflict indication is derived in the same way as specified for HARQ-ACK information in TS 38.213 Section 16.3
· For 
·  for a resource conflict indication for UE-B’s next reserved resource for current TB transmission is 0.
·  for a resource conflict indication for UE-B’s next periodically reserved resource for next TB transmission is 6.
· a UE expects that different PRBs are (pre)configured between for conflict indication and HARQ-ACK information

Proposal 11: UE-B performs exclusion of the candidate single-slot resources overlapping with resources corresponding to the expected/potential resource conflict taking following behavior according to the   values as show in Table 2.
[bookmark: _Ref95402643]Table 2: Set of expected conflict indications for inter-UE coordination scheme 2
	
	Meaning of such conflict indication
	UE-B’s behaviour upon receiving such indication

	0
	The next reserved resource for current TB indicated in UE-B’s SCI is conflicted
	Re-select the next reserved resources indicated as collision by UE-A

	6
	The next periodically reserved resource indicated in UE-B’s SCI is conflicted
	Re-select the periodically reserved resource indicated as collision by UE-A



3.2 On how to determine UE-B among UEs scheduling conflicting TBs 
In RAN1#107-e [6], following working assumption is reached to define the UE-B.
	Working Assumption
· For Condition 2-A-1 in Scheme 2, when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is enabled or when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is disabled and the destination UE of the conflicting TBs is UE-A, for each pair of UEs scheduling the conflicting TBs, a UE with the higher priority value is UE-B.
· FFS whether/how to set additional condition for UE-A to send PSFCH.



For a pair of UE scheduling the conflicting TBs, the UE with higher priority value is specified as the UE-B. However, if the PSFCH occasion for the lower priority UE (i.e. The UE with higher priority value) has already passed when the UE-A detects the collision, UE-A cannot indicate the collision to this UE when PSFCHOccasionScheme2 = 'followSCI' is (pre-)configured in the resource pool.
A typical case is illustrated in Figure 5, the PSFCH occasion for UE-1 has passed when UE-A receive the SCI from UE-2 and detect the collision between UE-1 and UE-2 in the future. 
[image: ]
[bookmark: _Ref95208733]Figure 5. PSFCH occasion has passed for the UE with higher priority value (i.e., UE-1)
Based on the analysis above, in order to avoid the collision, it is not always feasible to transmit the conflict indication to the one with higher priority value from a pair of UEs scheduling the conflicting TBs, since its corresponding PSFCH occasion may have already passed. Therefore, to avoid the resource collision, a more reasonable way is to take the PSFCH occasion timing as an additional condition to determine UE-B.
Proposal 12:  For Condition 2-A-1 in Scheme 2, when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is enabled or when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is disabled and the destination UE of the conflicting TBs is UE-A, 
· For each pair of UEs scheduling the conflicting TBs whose PSFCH occasions for resource conflict indication are not yet passed, a UE with the higher priority value is UE-B. 
· If PSFCH occasion for conflict indication has not passed only for one of paired UEs scheduling the conflicting TBs, that UE is UE-B.
Another working assumption is agreed in addition, which use 1 LSB of reserved bits of a SCI format 1-A to identify whether a UE can be UE-B or not.
	Working Assumption
· For Scheme 2, (pre)configuration is supported to enable or disable that 1 LSB of reserved bits of a SCI format 1-A is used to indicate of whether UE scheduling a conflict TB can be UE-B or not.
· FFS: UE-A's behavior for the case when at least one of UEs scheduling conflicting TBs is not capable of receiving the conflict indication



A similar issue also occurs that if a UE with higher priority value indicates it cannot become the UE-B, i.e. the UE is not capable to receive a conflict indication and re-select its reservation resource, so how UE-A to indicate the conflict is also an issue to deal with. For example, considering the resource pool sharing between Rel-16 and Rel-17 UE, the collision may occur between Rel-16 and Rel-17 UE’s reservation. However, the Rel-16 UE cannot support the resource collision indication even its transmission is with lower priority. 
Based on the analysis above, in order to avoid the collision, it is not always feasible to transmit the conflict indication to the one with higher priority value from a pair of UEs scheduling the conflicting TBs, since the UE cannot support to receive the indication. Therefore, to avoid the resource collision, a more reasonable way is to take UE capability to receive conflict indication as an additional condition to determine UE-B.
Proposal 13:  For Condition 2-A-1 in Scheme 2, when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is enabled or when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is disabled and the destination UE of the conflicting TBs is UE-A, 
· For each pair of UEs scheduling the conflicting TBs which are able to receive conflict indication, the UE with the higher priority value is UE-B. 
· If only one of paired UEs scheduling the conflicting TBs is able to receive conflict indication, that UE is UE-B.
4 Conclusions 
In this contribution, we discussed the enhancement for mode 2 resource allocation in Rel-17 sidelink enhancement.  We have the following observations and proposals: 

Observation 1: The existing agreements on allowing IUC/request (re-)transmission multiplexing with data and the supported cast type implies the following fields are already included in SCI format 2-C, so that RAN1 does not need spending time discussing the inclusion of these fields in SCI format 2-C 
· HARQ process number, New data indicator, Redundancy version, Source ID, Destination ID, HARQ feedback enabled/disabled indicator, Cast type indicator 

Observation 2: If “resource set type” field does not exist in inter-UE coordination information (IUC) when UE-A transmits IUC based on reception of request from UE-B, then UE-B may need to decode two kinds of SCI format 2C (with/without “resource set type” field) in some cases, thus increasing UE-B’s SCI decoding complexity.

Proposal 1:  bits are used for indication of the reference slot, where 10 bits are used to indicate DFN index and  bits are used to indicate slot index within a frame,μ=0/1/2/3 corresponding to the 15/30/60/120 kHz of SCS for SL, respectively.

Proposal 2: The first resource in each TRIV/FRIV of resource combination(s) is not used for indicating preferred/non-preferred resource set since the first frequency resource of each FRIV is not indicated.

Proposal 3:  bits are used for indicating one slot offset of the first resource location from the reference slot, where  is the number of entries in the (pre-)configured value set which includes up to 4 values from the value range of [0, 255] slots. 

Proposal 4: The conditions for supporting groupcast and broadcast needs to be decided by RAN2/SA2.

Proposal 5: “CSI request” field is included in SCI format 2-C.

Proposal 6: “Resource set type” field is always present in inter-UE coordination information, i.e., UE-A’s inter-UE coordination information always indicates either preferred resource set or non-preferred resource set.

Proposal 7: The starting and ending time locations of the resource selection window are each indicated separately by:
·  bits, where 10 bits are used to indicate DFN index, and  bits are used to indicate slot index within a frame,μ=0/1/2/3 corresponding to the 15/30/60/120 kHz of SCS for SL, respectively.

Proposal 8: The sensing results in the window  are used to determine preferred/non-preferred resources, where slot m is the slot when UE-A sends the inter-UE coordination information, and  are reused from Rel-16.

Proposal 9:  For inter-UE coordination information triggered by a condition other than explicit request reception in Scheme 1, when the priority value of the inter-UE coordination information is not provided by (pre)configuration, the priority value is determined by UE-A’s implementation.

Proposal 10: For Scheme 2, 
·   for a resource conflict indication is derived in the same way as specified for HARQ-ACK information in TS 38.213 Section 16.3
· For m_cs
·  for a resource conflict indication for UE-B’s next reserved resource for current TB transmission is 0.
·  for a resource conflict indication for UE-B’s next periodically reserved resource for next TB transmission is 6.
· a UE expects that different PRBs are (pre)configured between for conflict indication and HARQ-ACK information

Proposal 11: UE-B performs exclusion of the candidate single-slot resources overlapping with resources corresponding to the expected/potential resource conflict taking following behavior according to the   values as show in Table 2.
Table 2: Set of expected conflict indications for inter-UE coordination scheme 2
	
	Meaning of such conflict indication
	UE-B’s behaviour upon receiving such indication

	0
	The next reserved resource for current TB indicated in UE-B’s SCI is conflicted
	Re-select the next reserved resources indicated as collision by UE-A

	6
	The next periodically reserved resource indicated in UE-B’s SCI is conflicted
	Re-select the periodically reserved resource indicated as collision by UE-A



Proposal 12:  For Condition 2-A-1 in Scheme 2, when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is enabled or when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is disabled and the destination UE of the conflicting TBs is UE-A, 
· For each pair of UEs scheduling the conflicting TBs whose PSFCH occasions for resource conflict indication are not yet passed, a UE with the higher priority value is UE-B. 
· If PSFCH occasion for conflict indication has not passed only for one of paired UEs scheduling the conflicting TBs, that UE is UE-B.

Proposal 13:  For Condition 2-A-1 in Scheme 2, when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is enabled or when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is disabled and the destination UE of the conflicting TBs is UE-A, 
· For each pair of UEs scheduling the conflicting TBs which are able to receive conflict indication, the UE with the higher priority value is UE-B. 
· If only one of paired UEs scheduling the conflicting TBs is able to receive conflict indication, that UE is UE-B.
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