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During RAN#94-e discussion, the followings were concluded to allow RAN1 to complete the remaining normative work:
	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


In this contribution, we provide our view focusing on the remaining technical issues related to the inter-UE coordination in Rel-17 SL enhancement WI.
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[bookmark: _Toc423020280][bookmark: _Ref37339923]Inter-UE coordination signaling
In RAN1#107bis-e, the following agreements on container of inter-UE coordination information for scheme 1 are made[1]:
	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]

Working Assumption
First resource location of each TRIV is a slot offset with respect to a reference slot
· 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, 
· 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 resource set, using N combinations of TRIV, FRIV and resource reservation period is agreed to be supported while there are still some details to be discussed. Regarding 2nd stage SCI fields for coordination information transmission, the fields in SCI format 2-C such as TRIV/FRIV, resource reservation period and first resource location have been defined. In addition to those, HARQ (re-)transmission related SCI information should be conveyed by 2nd SCI format (SCI format 2-C) except groupcast transmission-related SCI fields and cast type indicator presence in legacy 2nd SCI format, since the coordination signaling transmission is based on unicast transmission from UE-A to UE-B. And for source ID/destination ID it is definitely used as in 2nd SCI formats. Moreover, for inter-UE coordination, UE-A may send the expected priority information for UE-B to help appropriate resource to transmit transport block. And CSI request field in SCI format 2-C can be used to trigger CSI report by UE-A, that it can provide further signaling flexibility on SL CSI reporting.
Proposal 1: New 2nd SCI format defined for coordination signaling (SCI format 2-C) contains the following SCI fields: TRIV/FRIV, resource reservation period, first resource location, HARQ process number, NDI, RV, HARQ feedback enable/disable indicator, source ID/destination ID, priority information and CSI request.

A UE-A provides the coordination information such as recommended set of resources (i.e. preferred/non-preferred resource set) to the associated UE-B for inter-UE coordination. To support it, one issue on how to determine the Tx timing of the coordination information and the associated resource selection window needs to be discussed. That is, in UE-A perspective, both the resource determination for the coordination information transmission and the resource selection procedure to determine the coordination information for assisting UE-B’s data transmission are performed. The time position of coordination information window may depend on which time resource (e.g. slot) for the coordination information transmission is firstly determined considering the Tx UE’s packet delay budget (if available), UE processing time, L1 priority or SCS. Based on the sensing results, the UE-A can determine the coordination information (e.g. a set of preferred resources) and report it to the Tx UE(UE-B) by coordination information transmission.
For the resource selection of coordination information transmission, there are two cases including request based inter-UE coordination and condition based inter-UE coordination. For request based inter-UE coordination, UE-A should find candidate single-slot resources with following modifications: slot n is determined by UE-A based on the reception time of the request signaling from UE-B. And the upper bound of resource selection window for the resource selection of coordination information transmission can be indicated by request signaling from UE-B since it is closely related to the UE-B’s TB transmission.
For the condition based inter-UE coordination, since there is no information related to the UE-B’s TB transmission due to lack of signaling from UE-A different from that of request based inter-UE coordination. UE-A needs to identify candidate single slot resource(s) and the slot n by UE implementation.
Proposal 2: For request based inter-UE coordination, the slot n is determined by UE-A based on the reception time of the request signaling from UE-B and the upper bound of resource selection window for the resource selection of coordination information transmission can be indicated by request signaling from UE-B.
Proposal 3: For the condition based inter-UE coordination, both slot n and the upper bound of resource selection window for the resource selection of coordination information transmission are determined by UE-A in a UE implementation manner.

In addition, the UE-A may send information related to the channel status and traffic loading to the UE-B. After receiving the channel related information such as SL RSRP, CBR and so on, the UE-B may derive the channel and traffic loading related information around, and thus may apply it for the better resource (re-)selection procedure of the UE-B.
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Figure 1. Sensing and resource (re-)selection window for both resource selection for CM transmission and coordination
In previous RAN1 meetings, it has been proposed that dedicated periodic resource configuration is supported in order to handle the potential resource collision issues between coordination information transmission and SL data transmission [2][3]. Since there may be multiple interfering/hidden Tx UEs (UE-B1, UE-B2, …) around UE-A that the Tx UEs may not recognize their presence each other by sensing and resource allocation procedure before the UE-A’s coordination information transmission. That is, the coordination transmission and SL data transmission collision probability would be increased due to the hidden node issue increases given that the channel status is quite crowded, and the coordination transmission resources has not been previously coordinated by the UE-A. Accordingly, the coordination information transmission based on with periodically occurring dedicated resources as shown in Figure 1 can be considered as one of resource configuration for coordination information transmission. Particularly under high channel loading, since the periodic dedicated resources for coordination information transmission can avoid the potential resource collisions between hidden UEs (other UEs located in the proximity of UE-A) before the resource coordination by UE-A, 
therefore, to reduce latency caused by the inter-UE coordination procedure and increase reliability of coordination transmission, the dedicated resources in the slot n for the coordination information transmission can be indicated as shown in the Figure 1. In this example, the dedicated resource set(s) might be reserved from the UE-B’s coordination request if transmitted and then, the UE-A would transmit the coordination information on the dedicated resource(s) allocated by the UE-B’s request signaling. Considering the signaling overhead in the CR message, the resource allocation for the coordination information transmission might be simplified using TRIV/FRIV and/or higher layer  signalings. 
Proposal 4. The Tx resource to convey the coordination information may be additionally indicated through receiving the UE-B’s coordination request if configured.
Proposal 5. Dedicated resources for inter-UE coordination information transmission are configured per resource pool for higher reliability and maximizing resource utilization and lower latency for inter-UE coordination scheme 1

Resource selection procedure at Tx UE (UE-B)
According to the inter-UE coordination procedure, if the UE-B (i.e. Tx UE) has received the coordination information (e.g. a set of preferred/non-preferred resources) from the UE-A (i.e. coordination UE), how the UE-B takes the coordination information into account during the resource selection procedure in Mode 2. Basically, as agreed in previous RAN1 meetings, the coordination information from the UE-A can be considered together the sensing results performed by the UE-B itself. In addition, the UE-B can determine the Tx resources without the sensing that is, the set of resources provided by UE-A may be dedicated for the UE-B’s SL transmissions, while it is likely this approach seems to be applicable to some specific scenarios where for example, a RSU controls and allocates the SL resources to UE-B based on tighter resource coordination. 
Assuming that the coordination information is additionally considered together the sensing results performed by the UE-B itself, the following technical points should be clarified for the resource selection procedure at UE-B:
· Point 1: Resource selection between the preferred resources from UE-A and the candidate single-slot resources associated with the slots that are not monitored by UE-B due to half-duplex operation
· Point 2: Resource selection between the preferred resources from UE-A and the candidate single-slot resources that are reserved by the other UEs
· Point 3: Resource selection between the periodic preferred resources from UE-A and the periodic reserved resources by the other UEs
[bookmark: _Hlk92721832][image: ]Figure 2. Technical issue on resource conflict between the coordination resources and no monitored resources (Point 1)
For example, as seen in Figure 2, the UE-B has received the preferred candidate single-slot resources from the UE-A while the UE-B cannot monitor a specific slot within a sensing window due to SL transmission (i.e. HD constraint) and thus, the candidate single-slot resources associated with the no monitored specific slot within a sensing window would be excluded according to Rel-16 Mode 2 RA procedure. However, in the Point 1 case, it should be clarified how to handle the conflicted resources between the resource associated with no monitored slot in sensing window and the preferred resource indication (coordination information) from UE A, which is referring to the Point 1 in the Figure 2. One of possible solutions may be that regardless of the conflicted resources, the preferred candidate single-slot resources are selected in the final candidate resource set (i.e. Set A) reporting to higher layer. Alternatively, depending on situation and scenario, for example, if the UE-A is the intended Rx UE for UE-B’s SL data transmission, the preferred candidate single-slot resources from UE-A to UE-B may be prioritized over the other conflicted candidate single-slot resources, they are excluded otherwise. Because it is likely that the UE-A as Rx UE would have better reliable channel information around it for SL receptions compared to the UE-B. 
Proposal 6. It should be clarified on the resource conflict between the coordination resources and no monitored resources (Point 1) with one of following options:  
· Option 1) The candidate single-slot resources indicated by the coordination information from UE-A are considered for the final candidate resource set (i.e. Set A) reporting to higher layer, even if the candidate single-slot resources are not monitored by the UE-B.
· Option 2) The candidate single-slot resources indicated by the coordination information from UE-A are considered for the final candidate resource set (i.e. Set A) reporting to higher layer, if UE-A is the intended Rx UE for the UE-B’s SL data transmission.
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[bookmark: _Hlk92721997]Figure 3. Technical issue on a conflict between the coordination information from UE-A and the resources by reserved from other UE (Point 2)
There may the other potential resource conflict between the coordination information from UE-A and the sensing information by UE-B (Point 2) as shown in Figure 3. For the Point 3 in above, the similar options from those of Point 2 may be also considered for the conflicted resources caused by the periodic resource reservation. In this case, the following options can be considered:
Proposal 7. It should be clarified on the resource conflict the coordination information from UE-A and the resources by reserved from other UE (Point 2) with one of following options:  
· [bookmark: _Hlk92722096]Option 1) The resources in the coordination information from the UE-A are selected over the overlapped resources from other UE if the UE-A is intended receiver from the UE-B
· Option 2) The resources with higher priority among the coordination information and overlapped resources from other UE are selected
Conclusion
In this contribution, we focus on potential design issues for inter-UE coordination mechanism with following proposals:
Proposal 1: New 2nd SCI format defined for coordination signaling (SCI format 2-C) contains the following SCI fields: TRIV/FRIV, resource reservation period, first resource location, HARQ process number, NDI, RV, HARQ feedback enable/disable indicator, source ID/destination ID, priority information and CSI request.
Proposal 2: For request based inter-UE coordination, the slot n is determined by UE-A based on the reception time of the request signaling from UE-B and the upper bound of resource selection window for the resource selection of coordination information transmission can be indicated by request signaling from UE-B.
Proposal 3: For the condition based inter-UE coordination, both slot n and the upper bound of resource selection window for the resource selection of coordination information transmission are determined by UE-A in a UE implementation manner.
Proposal 4. The Tx resource to convey the coordination information may be additionally indicated through receiving the UE-B’s coordination request if configured.
Proposal 5. Dedicated resources for inter-UE coordination information transmission are configured per resource pool for higher reliability and maximizing resource utilization and lower latency for inter-UE coordination scheme 1
Proposal 6. It should be clarified on the resource conflict between the coordination resources and no monitored resources (Point 1) with one of following options:  
· Option 1) The candidate single-slot resources indicated by the coordination information from UE-A are considered for the final candidate resource set (i.e. Set A) reporting to higher layer, even if the candidate single-slot resources are not monitored by the UE-B.
· Option 2) The candidate single-slot resources indicated by the coordination information from UE-A are considered for the final candidate resource set (i.e. Set A) reporting to higher layer, if UE-A is the intended Rx UE for the UE-B’s SL data transmission.
Proposal 7. It should be clarified on the resource conflict the coordination information from UE-A and the resources by reserved from other UE (Point 2) with one of following options:  
· Option 1) The resources in the coordination information from the UE-A are selected over the overlapped resources from other UE if the UE-A is intended receiver from the UE-B
· Option 2) The resources with higher priority among the coordination information and overlapped resources from other UE are selected
Reference
[1] [bookmark: _Ref68509444]RAN#107bis e-Meeting Chairman’s Note
[2] R1-2200016, “Inter-UE coordination for Mode 2 enhancements”,	Nokia, Nokia Shanghai Bell
[3] [bookmark: _Ref95730686]R1-2200225, “Inter-UE coordination for mode 2 enhancements”,	ITL
image1.emf
Time

Sensing window

r#3

r#2

r#1

r#0

a b

Reflecting the sensing results

Resource selection window in CM

c

d

X

X

X

X

...

CR Rx

T_A#1

Dedicated 

resource set

sensing check point for 

dedicated resource set

T3

slot n

Reservation

Time

C

R

C

M

C

M

C

M

C

M

...

Periodicity Periodicity Periodicity ...


image2.png
resource selection

sensing window

triggered slot n

selection window

Roy | Ruy | Ruy | Ruy | Ruy | Ruy

[ Rey
TxUE
n-T0 nTpoco | neT1 n+T2 Time
n
| ==one reservation periodm==g»{

Not monitored slot
(HD issue)

resource reservation
from SCls of other UEs

preferred a candidate single-slot resource

from CM

a candidate single-slot resource for Tx




image3.png
resource selection

triggered slot n selection window

sensing window

n-TO N-Tproc0 n n+T1 n+T2  Time

Not monitored slot
(HD issue)

resource reservation R preferred a candidate single-slot resource
from SCIs of other UEs o from CM

Ryy a candidate single-slot resource for Tx




