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Introduction
The progress on Rel.17 sidelink was discussed and following two proposals were endorsed [1]. 

- Proposal 1: RAN1 is tasked to complete the remaining normative work for Rel-17 NR sidelink enhancement by Q1 of 2022
- All RAN1 decisions that impact other WGs should be finalized in RAN1#107bis-e
- Proposal 2: Use the list of open issues provided RP-212880 (status report of WI: NR sidelink enhancement) as a starting point for technical discussions in RAN1. 
- This does not mean that all the issues included in the list are considered essential or the list is complete
- RAN1 should not spend additional effort to further refine the list.

This document provides our view on remaining topics of enhancement of mode 2 for reliability and latency.
Discussion
Scheme 1 
Cast type
Following is agreement in RAN1#107bis-e for explicit request.
	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



Following is working assumption in RAN1#107bis-e for condition other than 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 following was discussed in e-mail.
	Draft proposal 17 for conclusion:
· For cast type(s) of inter-UE coordination information with preferred resource set triggered by a condition other than explicit request reception
· Neither groupcast nor broadcast for preferred resource set is supported



Unicast is working assumption for inter-UE coordination information transmission triggered by a condition other than explicit request reception. The motivations would be follows.
- The header UE (UE-A) like a RSU or the leader of platoon transmits preferred resource set to other UE.  
- The UE-A is destination UE of UE-B and UE-A indicates non preferred resources set with condition 1-B-1 and 1-B-2.
Therefore, we propose to support both preferred resource set and non-preferred resource set for uncast of inter-UE coordination information transmission triggered by a condition other than explicit request.
Groupcast/Broadcast for non-preferred resource set is working assumption and FFS for preferred resource set for inter-UE coordination information transmission triggered by a condition other than explicit request. In groupcast/broadcast, multiple UE-Bs are receiver of the inter-UE coordination and the preferred resource set may lead to collisions among UE-Bs. For groupcast/broadcast, to indicates non-preferred resources set with condition 1-B-1 is useful to avoid collision among multiple UE-Bs. Therefore, we support above draft proposal 17.
Proposal 1: For inter-UE coordination information transmission triggered by a condition other than explicit request reception, both preferred resource set and non-preferred resources set are supported for unicast.
Proposal 2: For inter-UE coordination information transmission triggered by a condition other than explicit request reception, only non-preferred resource set is supported for groupcast/broadcast.

Prioritization of inter-UE coordination information and explicit request
For priority value of inter-UE coordination information triggered by a condition other than explicit request reception, following was agreed.
	Agreement
[bookmark: _Hlk94791033]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



As discussed in above, unicast/groupcast/broadcast are working assumption for inter-UE coordination information triggered by a condition other than explicit request reception. When the priority value is not provided by (pre)configuration, the suitable priority value is not common for unicast/groupcast/broadcast. For unicast, UE-A may estimate the priority value when UE-A is header UE or UE-A is receiver UE of UE-B. For groupcast/broadcast, UE-A can select larger priority value. Therefore, the priority value is determined by UE-A’s implementation has flexibility for unicast/groupcast/broadcast. However, there is a concern the number of inter-UE coordination is too large if there is no limit. We propose the lower limit of priority value of the inter-UE coordination information is always (pre)configured and the priority value is determined from same/larger than (pre)configured priority value by UE-A’s implementation. It can avoid the UE-A select the smaller priority value (higher priority) of inter-UE coordination more than unnecessary by UE-A’s implementation.  If this behavior is not allowed in above agreement, we propose the priority value of the inter-UE coordination information is always (pre)configured. 
Proposal 3: The lower limit of priority value of the inter-UE coordination information is always (pre-)configured, and the priority value is determined from same/larger than (pre)configured priority value by UE-A’s implementation.
 
Contents of UE-A’s inter-UE coordination information in SCI format 2-C
Following was discussed in [2]. 
	Draft proposal 18:
· (Working Assumption) A SCI format 2-C includes all the fields present in SCI format 2-A



Following was agreed in RAN1#107bis-e.
	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 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



Similar contents as SCI format 2-A are necessary for SCI format 2-C to indicate the resource allocation of a data.  When a resource pool level (pre-)configuration enables only explicit request, the cast type is only unicast, and it is not necessary to be indicated. The contents of SCI format 2-B as zone ID and communication range requirements are not necessary. When a resource pool level (pre-)configuration enables condition rather than request reception, the cast type indicator is necessary. Zone ID and communication rage requirement for groupcast option 1 are also necessary in SCI format 2-C.  If different size for the resource pool level enables only explicit request or the resource pool level enables conditions other than explicit request is complicated, SCI format 2-C always includes "Request to coordination information or for conveying coordination information", "cast type indicator", "Zone ID" and "Communication range requirement" is also acceptable for us.
Proposal 4: The contents of SCI format 2-C conveying coordination information are follows.
	Field
	Num. of bits
	

	Request to coordination information or for conveying coordination information
	1
	When a resource pool level (pre-)configuration enables explicit request

	HARQ process number
	4
	

	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
	When a resource pool level (pre-)configuration enables condition rather than request reception

	Zone ID
	12
	When a resource pool level (pre-)configuration enables condition rather than request reception

	Communication range requirement
	4
	When a resource pool level (pre-)configuration enables condition rather than request reception

	N combinations of {TRIV, FRIV, resource reservation period}
	-
	Agreed

	First resource location of each TRIV
	-
	Agreed

	Type of resource
	1
	



2nd SCI are used for container of an explicit request is working assumption and it should be same size as SCI format 2-C conveying coordination information.
Proposal 5: The contents of SCI format 2-C for request to coordination information is follows.
	Field
	Num. of bits
	

	Request to coordination information or for conveying coordination information
	1
	Agreed

	HARQ process number
	4
	

	New data indicator
	1
	

	Redundancy version
	2
	

	Source ID
	8
	

	Destination ID
	16
	

	HARQ feedback enabled/disabled indicator
	1
	

	CSI request
	1
	

	Starting/Ending time locations of resource selection window
	
	Agreed 

	Type of resource
	1
	 1 bit is reserved for Alt 2: Resource set type to be provided by inter-UE coordination information transmission is indicated by UE-B’s request.

	Padding bits
	
	 To align the size for conveying coordination information if necessary.



UE-B’s behavior when multiple preferred and/or non-preferred resource sets are received
In following situations, UE-B receives multiple inter-UE coordination.
· UE-B transmits multiple unicast explicit requests TDM manner.
· Other than explicit request in unicast/groupcast/broadcast.
In this situation, we propose for condition other than explicit request reception, only non-preferred resource set is supported for groupcast/broadcast (proposal 2). Then preferred resources set is only supported in unicast. 
When UE-A transmits multiple preferred resource set in a different time, the preferred resources are updated in UE-A. Therefore, when UE-B receives multiple preferred resources set by single UE-A in unicast, UE-B should use only latest preferred resource set when the (re)selection is triggered. 
When UE-B receives multiple preferred resources set by multiple UE-A in unicast, UE-B uses the preferred resource set for each UE-A. It means UE-B uses the preferred resource set from UE-A1 for TB to UE-A1 and UE-B uses the preferred resource set from UE-A2 for TB to UE-A2. 
When UE-B receives multiple non-preferred resources set by single UE-A or multiple UE-A in unicast/groupcast/broadcast, UE-B should use multiple non-preferred resource sets when the (re)selection is triggered to avoid collision.
Proposal 6:
When UE-B receives multiple preferred resources set by single UE-A in unicast, UE-B should use only latest preferred resource set when the (re)selection is triggered.
When UE-B receives multiple preferred resources set by multiple UE-A in unicast, UE-B should use the preferred resource set for each UE-A when the (re)selection is triggered.
When UE-B receives multiple non-preferred resources set by single UE-A or multiple UE-A in unicast/groupcast/broadcast, UE-B should use multiple non-preferred resource sets when the (re)selection is triggered.

Scheme 2
Determination of PSFCH resource/index for conflict indication
Following was discussed in [2].
	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



PSFCH resource in Scheme 2 can be (pre-)configured separately from those for SL HARQ-ACK feedback. It means, PSFCH resource in Scheme 2 can be overlapped with PSFCH for SL HARQ-ACK feedback. If same PRBs are (pre)configured between for conflict indication and HARQ-ACK information is not allowed as above draft proposal 21, m_0 is derived in the same way as specified for HARQ-ACK information in TS 38.213 Section 16.3 is no issue. If it is allowed, m_0 could be used to divide two PSFCH resources. So, we propose to m_0 can be (pre-)configured. It is useful when rel.16 UE shares the resource pool with rel.17 UEs and the current PSFCH resource’s (pre-)configuration is almost all PRBs in the resource pool.
Proposal 7: If a UE expects that different PRBs are (pre)configured between for conflict indication and HARQ-ACK information, 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. If a UE can expect that same PRBs are (pre)configured between for conflict indication and HARQ-ACK information, m_0 for a resource conflict indication can be (pre-)configured.

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.
There is a working assumption for condition for scheme 2 in RAN1#107-e. 
	Working Assumption
A resource pool level (pre-)configuration can enable one of the following options: 
· Option 1:
· For Condition 2-A-1 of Scheme 2, support following additional criteria to determine resource(s) where expected/potential resource conflict occurs
· For the case when UE-A is a destination UE of a TB transmitted by UE-B
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is larger than a RSRP threshold according to the priorities included in the SCI:
· prio_TX and prio_RX are the priorities indicated in the SCI making the overlapping reservations for UE-B and other UE respectively
· For the case when UE-A is a destination UE of a TB transmitted by another UE
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) when RSRP measurement of UE-B’s reserved resource is larger than a RSRP threshold according to the priorities included in the SCI:
· prio_TX and prio_RX are the priorities indicated in the SCI making the overlapping reservations for other UE and UE-B respectively
· Option 4:
· For Condition 2-A-1 of Scheme 2, support following additional criteria to determine resource(s) where expected/potential resource conflict occurs
· For the case when UE-A is a destination UE of a TB transmitted by UE-B
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is larger than a (pre)configured RSRP threshold compared to the RSRP measurement of UE-B’s reserved resource. 
· For the case when UE-A is a destination UE of a TB transmitted by another UE
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) when RSRP measurement of UE-B’s reserved resource is larger than a (pre)configured RSRP threshold compared to the RSRP measurement of the resource(s). 
· Support of Option 4 is subject to UE capability
· FFS: Whether/how RSRP threshold depends on priority, MCS, overlap




There is a working assumption for condition for scheme 2 in RAN1#107bis-e. 
	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




The following was discussed in [2]
	Draft proposal 2-6:
· Confirm the following working assumption with red-color changes:
· 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 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.




To share the resource pool between UE with and without inter-UE coordination capability would be common understanding in RAN1. SCI format 1-A is common for rel.16 and rel.17. Rel.18 UE may also receive SCI format 1-A with backward compatibility. The size of SCI format 1-A should be smaller as possible to improve sensing performance and to support longer distance between UEs. Then the usage of reserved bits for SCI-format 1-A should be (pre)configuration to enable or disable. 
When it is enabled, UE-A only transmit inter-UE coordination to UE-B with inter-UE coordination capability. Who can be UE-B was discussed in draft proposal 2-6. When only one of paired UEs scheduling the conflicting TBs has inter-UE coordination capability, the UE with inter- UE coordination capability should be UE-B regardless of priority value.
When it is disabled, UE-B without inter-UE coordination might ignore the inter-UE coordination information from UE-A in scheme 2. For UE-A, different handling for with and without inter-UE coordination capability would be difficult since UE-A doesn’t know all UE capabilities in a resource pool. 
In addition, supporting of Option 4 is subject to UE capability. Therefore, the option 4 is (pre-)configured for a resource pool, there is UE without option 4 capability in the resource pool. In this case, we think the UE without option 4 capability is not necessary to become UE-A since another UE with option 4 capability can be UE-A.   

Proposal 8:  Following working assumption should be agreed.
	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



Proposal 9: When SCI format 1-A indicates "whether UE scheduling a conflict TB can be UE-B or not" and only one of paired UEs scheduling the conflicting TBs has inter-UE coordination capability, the UE with inter- UE coordination capability should be UE-B regardless of priority value.
Conclusion
This document provided our view on enhancement of mode 2 for reliability and latency enhancements. Based on the discussions, we have following proposals and observations,
Proposal 1: For inter-UE coordination information transmission triggered by a condition other than explicit request reception, both preferred resource set and non-preferred resources set are supported for unicast.
Proposal 2: For inter-UE coordination information transmission triggered by a condition other than explicit request reception, only non-preferred resource set is supported for groupcast/broadcast.
Proposal 3: The lower limit of priority value of the inter-UE coordination information is always (pre-)configured, and the priority value is determined from same/larger than (pre)configured priority value by UE-A’s implementation.
Proposal 4: The contents of SCI format 2-C conveying coordination information are follows.
	Field
	Num. of bits
	

	Request to coordination information or for conveying coordination information
	1
	When a resource pool level (pre-)configuration enables explicit request

	HARQ process number
	4
	

	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
	When a resource pool level (pre-)configuration enables condition rather than request reception

	Zone ID
	12
	When a resource pool level (pre-)configuration enables condition rather than request reception

	Communication range requirement
	4
	When a resource pool level (pre-)configuration enables condition rather than request reception

	N combinations of {TRIV, FRIV, resource reservation period}
	-
	Agreed

	First resource location of each TRIV
	-
	Agreed

	Type of resource
	1
	



Proposal 5: The contents of SCI format 2-C for request to coordination information is follows.
	Field
	Num. of bits
	

	Request to coordination information or for conveying coordination information
	1
	Agreed

	HARQ process number
	4
	

	New data indicator
	1
	

	Redundancy version
	2
	

	Source ID
	8
	

	Destination ID
	16
	

	HARQ feedback enabled/disabled indicator
	1
	

	CSI request
	1
	

	Starting/Ending time locations of resource selection window
	
	Agreed 

	Type of resource
	1
	 1 bit is reserved for Alt 2: Resource set type to be provided by inter-UE coordination information transmission is indicated by UE-B’s request.

	Padding bits
	
	 To align the size for conveying coordination information if necessary.



Proposal 6:
When UE-B receives multiple preferred resources set by single UE-A in unicast, UE-B should use only latest preferred resource set when the (re)selection is triggered.
When UE-B receives multiple preferred resources set by multiple UE-A in unicast, UE-B should use the preferred resource set for each UE-A when the (re)selection is triggered.
When UE-B receives multiple non-preferred resources set by single UE-A or multiple UE-A in unicast/groupcast/broadcast, UE-B should use multiple non-preferred resource sets when the (re)selection is triggered.
Proposal 7: If a UE expects that different PRBs are (pre)configured between for conflict indication and HARQ-ACK information, 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. If a UE can expect that same PRBs are (pre)configured between for conflict indication and HARQ-ACK information, m_0 for a resource conflict indication can be (pre-)configured.
Proposal 8:  Following working assumption should be agreed.
	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



Proposal 9: When SCI format 1-A indicates "whether UE scheduling a conflict TB can be UE-B or not" and only one of paired UEs scheduling the conflicting TBs has inter-UE coordination capability, the UE with inter- UE coordination capability should be UE-B regardless of priority value.
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